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NOTES. 


Nominations to the I.E.E. Council. 
The following nominations have been issued by the present 
Council, and are subject to REM nominations by the 


members :— 
PRESIDENT. 
C. Н. Wordingham. 
VicE-PRESIDENTS. 
(Two vacancies.) 
Dr. A. Russell. R. A. Chattock. 
W. B. Woodhouse. R. T. Smith. 
HONORARY TREASURER. 
J. E. Kingsbury. 
" ORDINARY MEMBERS OF COUNCIL. 
(Six vacancies.) 
A. P. Trotter. 


* 


H. H. Harrison. 

Prof. T. Mather, F.R.S. 
G. H. Nisbett. 

W. LI. Preece. 

H. Faraday Proctor. 
G. S. Ram. 

W. R. Rawlings. 


L. B. Atkinson. 
W. A. Chamen. B. Welbourn. 
J. S. Highfield. J. O. Callender. 
Lt.-Col. A. L. Le Rossig- Е. W. Crawter. 
nol, C.B. J. Devonshire. 
Ser W. Slingo. H. Dickinson. 
Lt.-Col. H. C. Sparks, J. Hunter Gray. 
D.S.0., М.С. 
The names printed in italics are the nominations for the 
vacancies which will occur. The hon. treasurer retires an- 


- nually, and is eligible for immediate re- election. 
кыш 
From this list it will be seen that Mr. С. P. Sparks 15 not 
continuing as President, but is to be succeeded by Mr. C. Н. 
WOoRDINGHAM, who for many years has been responsible for the 


electrical side of the Admiralty—a branch of Government 
work which is becoming increasingly important as time goes 


on. We do not doubt that this choice will be favourably re- 
ceived. Мг. W. B. WoopHoUskE is nominated as а new Vice- 


President, and Dr. RussELL is already serving in that capacity. 
With regard to ordinary Members of Council, there are eight 
nominations, from which a selection of six must be made, and 
of these nominees Mr. CHAMEN and Sir WILLIAM SLINGO are 
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already serving. Manufacturing interests are represented by 
Mr. ATKINSON and Mr. WELBouRN, and electricity supply by 
Mr. HiGHrIELD. Our military activities are reflected in, and 
at the same time new blood is introduced by, the nominations 
of Lieut.-Col. ҺЕ RossiGNoL and Lieut.-Col. H. C. Sparks, 
The former, as the Officer Com- 
manding the London Electrical Engineers, has done much to 
render this unit efficient; and the latter, who went to the tront 
as a sergeant in the London Scottish, has had a distinguished 
military career. Lastly, we are glad to see that Mr. A. P. 
TROTTER is at length nominated once more. 
RE 

The Decimal System. 

Last week a lecture was delivered by Mr. Harry ALLCOCK 
before the Institution of Civil Engineers on “* The Decimal 
System of Coinage, Weights and Measures." The large 
audience which was present was a testimonial to the importance 
of the subject at the present time. This has also been evident 
by the letters in our correspondence columns during the last 
At the beginning of his lecture Mr. ALLCOCK gave 
a short epitome of the history of the movement. As will be 
seen from the account of the lecture which we give elsewhere, 
attempts were made as early as 1824, and there have been fre- 
quent attempts ever since on the part of Chambers of Commerce 
and other associations, to displace our present methods. Those 
who are accustomed to travelling in foreign countries have no 
doubt realised the great simplification due to the metric system. 
Coming to our own profession, we may ask how many electrical 
engineers work in terms of horse-power after they have once 
become accustomed to the kilowatt? This experience is 
reflected in the support given by the Council of the Institution 
of Electrical Engineers, who have sent to the Committee of 
the Board of Trade appointed to consider the question, a 
resolution supporting the metric system, and asking that it 
shall be made compulsory after a reasonable period. 

— 

THE chief objection seems to be to the centimetre, a$ against 
the inch. In mechanical engineering we have, for example, 
standardised our screw threads in accordance with the inch, and 
it is sometimes said that the millimetre is not a suitable unit 
of length for practical purposes, being too small for some pur- 
poses and not small enough for others. It would be interesting 
to know how far this is tound to be a practical objection in 
foreign countries. Some of the objections put forward at the 
discussion last week did not seem to us to be serious. For 
example, Mr. J. A. F. ASPINALL stated that it would cost 5s. 
per wagon on railways to change the tare weight, because each 
wagon would have to be sent to be weighed and the new figure 
would have to be painted on in place of the old figure. This 
procedure surely would not be necessary ; if the tare weight .s 
already there it is a simple matter to convert it. But by far 
the most pressing need at the moment is the question of decimal 
coinage, as our present coinage is probably very harmful to our 
export trade. As to the precise coins, these may well be left 
to the consideration of experts. At first sight it is difficult to 
understand why a system of weights and measures which would 
do away with so much waste of time, not merely for our school 
children but for grown-up persons also, has not been adopted 
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by Parliament, more particularly when it has been so per- 
sistently pressed forward by those most affected. The expla- 
nation, however, is perfectly simple. Changes of this kind are 
advocated generally by those who know something of the sub- 
ject. On the other hand, when the question comes before 
` Parliament it is decided by the whole body of members, about 
three-quarters of whom know nothing about the advantages 
and disadvantages of the system. The majority, therefore, 
see only the disadvantage of disturbing the present state of 
affairs, and consequently the measure is thrown out. Reforms 
of this kind will never make rapid headway in this country 
until such legislation is handled only by Parliamentary Com- 
mittees of men who know something about the subject. 
а 

Fluorescence and Phosphorescence. 

FLUORESCENT and phosphorescent effects form a fascinating 
field for study which has received a great deal of attention 
during recent years, although much of the most interesting 
information on the subject does not find its way into print. 
In the course of a discussion opened by Mr. Е. HARRISON GLEW 
at the last meeting of the Illuminating Engincering Society, a 
number of interesting experiments were shown, and some 
information was forthcoming regarding the behaviour of 
phosphorescent substances in the form of luminous paint. A 
distinction is to be drawn between the ordinary '' Balmain's 
paint" and the self-luminous paint which is continuously 
excited to fluorescence by the action of radium. The latter 
variety has found many useful applications during the war, 
but the effect of the former is at present too transient for it to 
be used with effect except in somewhat special cireumstances. 
Progress in this direction seems to be closely associated with 
methods of measuring the light attained. This is by no means 
an easy problem, and it appears that in the past chemists and 
physicists working in this field have been content with some- 
what crude methods. Now, however, the necessary refine- 
ments are being introduced, and doubtless interesting data on 
the brightness and ''life" of these materials will be forth- 
coming after the war. Apart from its interest from the purely 
chemical and physical side the subject appears now to be 
gradually emerging to a more practical stage, and it would not 
be surprising if substantial progress towards practical appli- 
cations were made during the next few years. 

PER 
Educational Reform. 

WE are glad to note that the Departmental Committee on 
Juvenile Education in Relation to Employment after the War 
has issued a final report, recommending drastic changes in our 
methods of dealing educationally with children after the age of 
14. The foolishness of allowing children to stop their education 
at so early an age is recognised, and it is suggested that they 
shall attend at least eight hours a week at day continuation 
classes between the ages of 14 and 18. The proposed continua- 
tion classes would give a general and not a technical education, 
but they “ may with advantage from the very beginning have 
something of a vocational bias," and between 16 and 18 a 
greater amount of specialisation w'll probably be introduced. 
It is to be hoped that this awakening will not merely terminate 
with the deliberations of the Committee, as is so often the case 
when subjects are referred to Committees and Royal Com- 
missions. 

rem 
Automatic Telephony. 

IN the comprehensive Paper read by Mr. Е. R. McBErty 
before the Institution of Electrical Engineers there is a section 
dealing with the question of maintenance. To those who take 
a general interest .n such matters it has always seemed a 
question of vital importance whether the maintenance of what 
appears to the casual observer to be a delicate system would 
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not overbalance the advantages to be gained by automatic: 
operation. In fact, we have at times heard that the cost of 
maintenance was altogether too heavy to be satisfactory. We- 
are, therefore, glad to learn from Mr. МсВевтү that the ex- 
penditure in wages is the main item of. maintenance, and that. 
the cost of materials and renewals is practically negligible ; 
in fact, the author states that the cost of maintenance is by no. 
means а serious matter and that the rate of deterioration may | 
be assumed to be equal to that of a manual central battery 
equipment. This is certainly most satisfactory. There is 
only one minor point. Why does Mr. McBerrTY call it ** machine- 
switching," by which term the average engineer pictures some- 
thing akin to remote control in a power station, instead of 
automatic telephony with which we are all familiar? For 
the reader who wishes to unearth this Paper in an ordinary 
index a year or two hence, unnecessary trouble is provided. 


———]—À— — а узын ero 


Electrical Traders’ Benevolent Institution.—The annual 
general meeting will be held at the Institution of Civil En- 
gineers, Great George-street, London, S.W., at 2.30 p.m. on 
16th inst., when Mr. A. A. Campbell Swinton will take the 
chair. 

British Association.—It is announced that owing to the 
restriction of railway travelling and other circumstances arising, 
out of the war, no meeting of the British Association will be held 
this year. Bournemouth had been selected as the meetiny 
place. This will be the first time since 1831 that the annual 
meeting has been omitted. Reports will probably be received. 
25 а special meeting Of the General Committee. 


Incorporated Municipal Electrical Association.—The 
annual convention of this Association will be held on June 21 : 
and 22 st the Institution of Civil Engineers, London. On. 
Thursday, June 21, Mr. F. M. Long will deliver his Presi- 
dential Address. This will be followed by a Paper on “ Indi- 
vidual Interests in Municipal Enterprise," by Mr. J. Horace 
Bowden. In the afternoon Mr. J. A. Robertson will read a. 
Paper on "Fuel Economy." Friday, June 22, will be de- 
voted to formal business. 


Electric Traction in Chicago.—We note that the Chicago. 
Traction and Subway Commission has issued a report, pro- ` 
posing an expenditure of nearly £20,000,000 within the next 
nine years for the electrification and extension of suburban 
railways. The initial nine years’ programme involve the con- 
struction of 11 single-track miles of subway, six miles for rapid 
transit and five miles for surface cars ; 644 miles (single track) 
of elevated lines; 150 miles of new surface lines; and the 
improvement of 111 miles of existing tracks. Ву the year 
1950 it is estimated Chicago will have a population of 50,000,000: 
and will possess 58 miles of subway and 525 miles of surtace 
lines. i 


Telegraphy.—When the last statistics of the Internationa 
Bureau of the Telegraphic Union were issued, the United 
Kingdom had 11,061 low-speed instruments in use, and 670 
quadruplex, 795 Wheatstone, and 22 Baudot high-speed 
instruments ; France, with 12,714 low-speed instruments, had 
1,155 sectors on the Baudot system ; Germany, with 12,455 
low-speed instruments, had 30 Baudot, 27 Wheatstone, 1 
Murray and 16 Siemens high-speed instruments; Italy, with 
15,514 of the former, had 19 Wheatstone, 152 Baudot, and 4 
Rowland sets; and Russia, with 9,796 of the former, had 121 


Wheatstone, 115 Baudot, and 3 Murray high-speed instru- 


ments. Other countries showed far less development in high- 
speed telegraphy. , | 

The Testing of Cast Iron.—At a recent meeting of the 
South Staffordshire Iron & Steel Institute Mr. F. J. Cook 
delivered a Paper on '* The Mechanical Testing of Cast Iron" 
He remarked that the tests usually imposed are mecharical, 
but chemical tests are also sometimes required. At present, 
he said, the whole subject is in a state of chaos, and the drawing 
up of a standard series of rules for testing is urgently needed.. 
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In America better progress in this direction has been made, 
with beneficial results to the industry. One obstacle hitherto 
has been the expense involved in installing the necessary jplant 
An important field for study in connection with cast iron ie 
the processes of crystallisation that take place in various 
materials, and the effect of small impurities. 


Radiotelegraphy.—-The “ Electrical World " protests against 
restrictions on wireless telegraphy in peace times. Progress 
in America has, it claims, been particularly rapid owing to the 
fact that the art has not, in the States, been constituted a 
Government monopoly. Even in Europe the progress made 
has been due to individuals and organisations unhampered 
by Government restrictions. The International Convention 
of London has, it declares. already hindered the industrial 
development of the system in the States, owing to the limited 
range of wave-lengths to which civilian experimenters are re- 
stricted. Complaint is further made that a bill now before 
Congress will give the military authorities free entrance in 
commercial radiography and also increase their powers of 
regulation and restriction. 


Electric Melting of Non-Ferrous Metals.- According to a 
contribution bv Mr. A. Stansfield to the " Brass World," 
electric melting has not yet been widely applied to non-ferrous 
metals, but has considerable future possibilities. Induction 
furnaces, apparently, can have only a limited application to 
non-ferrous metals on account of their relatively high conduc- 
tivity. For the economic melting of copper. brass and other 
metals the arc furnace appears to be most efficient, but there 
may be a serious loss through volatilisation, and the tempera- 
ture is less easily controlled than in resistance furnaces. Onthe 
whole, the Héroult steel furnace appears most suitable for 
melting copper, while of the arc furnaces the Rennerfelt tvpe, 
which utilises three graphite electrodes, one vertical and two 
horizontal, appears the most promising. The supply is two- 
phase, the vertical electrode acting as the common return. 


Galalith.— According to ‘‘ Engineering," the material known 
as galalith is a German-made insulating material which re- 
sembles Horn and celluloid, and consists essentially of casein 
and formaldehyde. The chief manufacturers are the Inter- 
nationale Galalith Gesselschaft of Hamburg. Galalith is pre- 
pared by heating skimmed milk with caustic alkali; from the 
clarified solution the casein is precipitated by means of acid and 
filtered. The water is removed by compression and by drying ; 
the latter process has to be very slow and takes several weeks. 
The resulting dry casein plates are saturated with formalde- 
hyde and dried again. The final product is of a yellow-white 
colour and translucent, and makes an excellent insulator, 
which may be shaped cold after having been softened by the 
aid of hot water. It has no odour, and is less inflammable than 
celluloid ; but it is not quite transparent, and cannot be pre- 
pared in the thin films in which celluloid is utilised. The 
sp. gr. is about 1:32, and the hardness 2:5 on the Mohr scale. 


. OBITUARY. 


ARTHUR BROOKER.—A correspondent sends us some notes of the 
career of Mr. Arthur Brooker, whose death we recorded in our last 
issue. 

Mr. Brooker joined the telegraph department of the Post Office Service 
in May, 1878. He soon became an ardent student of the Telegraphists 
School of Science, which was established at the Central Telegraph Office 
in 1876, securing many successes in physics and mathematics and in 
several technical subjects. In 1889 he Became an instructor in the school 
in mathematics and laboratory practice, and the following year he was 
made chief instructor. He was also on the staff of the People's Palace 
and the Currie School of Engineering as instructor in electrical engineer- 
ing. His scientific attainments procured for him rapid promotion in the 
Post Office service. He was largely responsible for the development of 
the present highly specialised testing branch, where the enormous supplies 
of apparatus and material are tested and proved on scientific № 
which are generally acknowledged by manufacturers as affording the 
best and fairest standards, and have been adopted by very many foreign 
and colonia! administrations. It was, however, his association in the 
production of Slingo and Brooker’s ‘‘ Electrical Engincering " in 1890 
which brought his name more prominently before the public. The 
book was the first of its kind, it struck quite new ground, it. was written 
frem beginning to end with the requirements and capacity of a particular 
individual student, and he must have been fairly typical, for some 
40,000 copies of the book have been disposed of, and its circulation has 
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‘spread to every part of the world where the Anglo-Saxon tongue is 
understood. The sale was phenomenal, but perhaps the class who took 
to it most enthusiastically was the marine engineer. Every vessel as it 
was equipped with the electric light was also provided with its Slingo- 
and Brooker. After the publicatian of the book the authors entered into 
journalism, and contribeted largely to the pages of the “ Electrical 
Review," one of the most important contributions being a series of 
articles on '' Storms and Telegrams," which appeared in the beginning 
of 1891, and which were translated and weproduced in the '' Journal 
Telegraphique." In 1898 Arthur Brooker severed his connection with 
the Post Office, and became works manager of the Peel Works of the 
General Electric Co., where he spent seven years in organising the factory 
and devoting himself to the wholesale manufacture of telegraph and 
telephone apparatus, of which he was able to bring down the cost very 
materially, and thereby to extend the operations of the firm. In 1906 he 
joined the British Insulated & Helsby Cables (Ltd.) as assistant to Mr 
Dane Sinclair, and on the formation of the Automatic Telephone Mfg. 
Co. in 1912 he became its general manager, a position he retained until 
shortly before his untimely death as the result of a nervous breakdown. 
He leaves a widow to mourn his loss, a loss which one and all must realise 
more and more as time passes and his absence becomes more realised. 

- Prof. A. BATTELLI.—The death occurred on Dec. 11 of Prof. Angelo 
Battelli, professor of physics at Pisa University and chief editor of 
the “ Nuovo Cimento.” | 

Prof. Battelli, who was born in 1862, was the author of a number of 

text-books on physics and electricitv, including works on radio-activitv 
and on electrolytic dissociation. He made various researches in elec- 
tricity and in genera] physics, commencing with thermo-electricity ; later 
on he carried out an extended series of investigations on the critical point 
of density of saturated vapours and of liquids at the maximum vapour 
pressure, specific heats, &o. In 1898 he engaged in an investigation of 
oscillatorv discharges and the attendant phenomena. 
„ W. Н. HALLIWELL.—TThe death is announced of, Mr. W. H. Halli- 
well, acting general manager to the Lobito, Benguella & Catumbella 
Electric Light & Power Co., which occurred at Lobito on the 17th 
ult., owing to fever. ES ОТЕ РИИ. 
k DEATHS ON ACTIVE SERvIcE.—The following deaths on active 
service are reported :— 

Lieut. (Acting Capt.) W. L. Harris, M.C., Scots Fusiliers, now reported 
to have been killed on July 30 last, was educated at the Royal Technical 
College, Glasgow, and afterwards served an apprenticeship with the 
Fairfield Shipbuilding & Engineering Co. He was 24 years of age. 

Sec.-Lieut. N. H. Ward, Middlesex Regt., aged 19, who died of wounds 
on March 8, was formerly a student at the Manchester School of Techno- 
logy. 

Lieut. Fred. Raven, R.E., who has died of wounds, was formerly 
engaged in the mechanical department of an Indian railway. He was a 
son of Sir Vincent Raven, chief mechanical engineer of the North Easterir 
Railway and acting chief superintendent of Woolwich Arsenal. 

Lieut. F. C. Clements, R. E., eldest son of Mr. F. W. Clements, manager 


of the Melbourne Electric Supply Co., has died of wounds received on 
Jan. 6. 


Lieut. M. R. H. Agnew Allen, R.F.C., 25 years of age, was accidentally 
killed while flying on March 21. He was the only son of Mr. R. W. H. 


Allen, and had passed as a pupil through all the departments of the works 
of Messrs. W. H. Allen, Son & Co. 


PERSONAL. 

Mrs. J. S. Raworth and family desire to express their thanks to 
those who-have so kindly sympathised with them in their great 
bereavement. The number of letters received is so great that they 
cannot at the moment be acknowledged individually, but it is hoped 
to do so in the future. br Yr E pono ee 

Mr. F. H. C. Tarver, who has been superintendent of the Western 
Telegraph Co. in Buenos Ayres, for three years, left for Rio de - 
Janeiro on Feb. 25 to take charge of the company's establishment in 
that city. At Buenos Ayres, Mr. Geo. R. Gibbs, who has had 38 
years of cable service, succeeds Mr. Tarver. 

Mr. Hooper, Superintendent of Indian Government Telegraphs, 
has been transferred to Rangoon, where he will relieve Mr. M. M. 
Crawford, who has taken up the position of assistant to the Chief 
Engineer of Telegraphs, Calcutta. 

WAR CasuaLTY.—Lieut. (acting Capt.) E. Douglas Coe, R.G.A.. 
who has been in the Army since the commencement of the war, and 
has recently been wounded, was formerly engaged in the Blackburn 
municipal electricity department. 


ARRANGEMENTS FOR THE WEEK. 
THURSDAY, April 12th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George -strect, 
S.W. Discussion on '' Wayleaves," with introductory Paper 
by Mr. C. Vernier. 


1st LONDON ELECTRICAL ENGINEERS 
For Notices see p. 30. 
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MACHINE-SWITCHING TELEPHONE GEAR. - КЕ" 


BY Е. К. MCBERTY. 


+ (Concluded from page 748, Vol. LX XVIII.) | E ow £x 


Summary.—The Author reviews comprehensively the subject of automatic telephony. 
computation of traffic is dealt with and a comparison is made between observed results and computed chances. 


After some general considerations, 
The advantages 


of automatic telephony are shown and in conclusion results ar? given tor the maintenance о! machine switches. ' 


Traffic between Manual and Machine-switching Systems.—The 
particular exchange equipment described is in the single large office 
of the area; conversion of the area to automatic working takes 
place completely with the cutting over of the office. When the 
machine-switching equipment is in one office of a multi-office arca, 
special provision is required for passing calls from the manual to the 
automatic equipment and from the automatic to manual equipments, 
without impairing the telephonic service or reducing the efficiency of 
operation of the automatic equipment. 

For receiving traffic from a manual office to lines in a machine- 
switching equipment, semi-automatic positions are furnished in which 
the junctions terminate from the manual office. These junctions 
may, as desired, be on the ring-down or the order-wire basis. 

The service at the incoming semi-automatic terminal of the 
junction is surprisingly accurate and prompt; the calls are dis- 
posed of with such swiftness as to reduce the drag of the “В” 
operator upon the ` A" operator while permitting the carrying of 
a substantially increased load by the " B " operator. Г 

Passing traffic from а machine-switching office (whether semi- 
automatic or full-automatic) to a manual office is performed with 
the aid of a number indicating device before the incoming Junction 
operator in the manual office, which reprcduces before the operator 
visually the number stored in the registers by the semi-automatic 
operator or by the subscriber. 


Telephone Service in Machine-switching Systems.—The benefits de- 
rivable from the substitution of machines for operators and manual- 
switching apparatus are of three principal sorts: improvements in 
service, economies and freedom in development. 

The promptness of switching in the full automatic system leaves 
little to be desired by the user. The ringing of the bell at the wanted 
station begins practically as soon as the calling party completes 
dialling the number. In systems with operators, the delay which 
ordinarily impresses the subscribers is that in reaching the operator 
to give his number ; and the quality of service is judged by the 
percentage of occasional long delays, as well as by the average time 
of response. The standard for service in manual exchanges generally 
accepted has already been referred to—the average response for the 
number is 3-5 seconds after the subscriber takes the telephone with 
no more than 5 per cent. delays exceeding 10 seconds. 


Table I. shows the times for answers measured from taking the 


telephone (or calling) to the answering operator's response : 


Table I. —4nswering times, average. 


Seconds. 
Manual centra] batterv, standard .......................... 3-5 
Manual central battery, heavy load, “M” .................. 4-5 
Semi-automatic system, ** Ї”,.,...................... Te 2-1 
Semi-automatic system. **J" ....... pwnage Sern iique us И фы 2-2 


' Another measure is the time from initiating the call to the begin 
ning of ringing the bell at the wanted station. Within this period 
there is no delay which is not directly dependent upon the operator 
and thc apparatus except the drag of the subscriber in giving his 
order, which ordinarily is not a large factor. 


Time for initiating call to ringing bell of called station. 
Seconds (av.) 


Manual C. B. exchange, * M," best performance ........... . 103 
Manual C. B. exchange, ** M," heavy load .................. ee 12-0 
Manual C. B. 100 per cent. junction calls ...................-. 18:5 
Semi-automatic. ^ T" ........ MONETE ЕУ? 10-3 


Full automatic, Н” 


Data for direct comparison of the time of connecting for the same 
subseriber's lines by manual and by machine switches is at hand for 
only one office, TI, located in France. The replaced equipment was a 
magneto board ; the replacing cquipmeyt a Western Electric semi- 
automatic machine system. The measured times run from the 
moment of the operator's answer—the insertion of the plug in the 
one case, the passing of the call to the telephone in the other—to 
the beginning of ringing. This data is presented in Fig. 5 in the form 
of two curves, showing the times required for completing different 
percentages of connections. In the machine equipment the avcrage 
time is about half that formerly experienced, and 95 per cent. of the 


— — 


* Abstract of a Paper read last night before the Institution of Elec- 
trical Engineers. 


Connections are made in onc-fourth the former time, the maximum 
time being only one-fifth of the former maximum. 

The shorter time noted in the above table for the full automatic 
system is duc to the omission of the time of waiting for the operator. 
Otherwise the time for getting connection in a self-contained office 
is not largely different in manual and in machine-switching systems. 
In multi-oftice areas, however, with a considerable percentage of 
junction calls, working through second operators adds largely to 
the time occupied in manual switching, but adds nothing to that in 
machine switching. 

A third improvement in service of marked value. but obscure 
origin, is that before referred to as an increase in the availability of 
the subscriber's lines. "The duration of a connection is noticeably 
less in machine-switching systems, as seen in Table Il. 


Table II.— Duration of Connection. Seconds, 

Manual magneto, accepted average — ..... ТОКО ЧК ү нү 180 
Manual magneto. office "^ E" е 175 
Manual C.B.. accepted average л... р ы. 120 
Full automatic, Strowger пп... тогыз OM 83 
Full automatic, ОН? с ЛИРИ 112 
Semi-automatic, " I " calling line а. ee. 102 

iy ЕЯ called line 1.1... ere rtr 97 
Semi-automatic. J? ллу... наан eee ӨӨӨ 60 


It is notable that at office T where accurate observations were 
made of duration before and after the installation, the change brought 


Magneto switching 
Machine 


0 5 120- 


o 
© 


Co 
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Time of completing connection 
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ТО 90 au | 
Fra. 5.—TIME For MAKING CONNECTION EXPRESSED IN PERCENTAGRS 
oF CONNECTIONS IN DIFFERENT PERIODS. 


the holding time down from 175 seconds to 102 seconds—or, if the 
occupied times of the pair of lines be taken, from a total of 332 
seconds to 199 seconds, a reduction amounting to 40 per сепё., апа 
resulting in a more than a 'proportional increase in the availability of 
the line and decrease in the percentage of busy calls. | 

The more obvious economies offered by machine-switching are in 
operating and supervising forces and in plant. The possible net 
savings in operating are still subjects of controversy, while the savings 
in plant which might be made are still somewhat speculative. — 

The handling time of the operator per connection is a very signi- 
ficant though not an entirely satisfactory measure of probable 
opcrator’s loads and costs of operating, for the reason that it is 
definitely measurable and comparable in different systems. The 
busy-hour load is, however, fairly indicated by dividing the seconds 
per hour by the average seconds of handling time per call; the dis- 
crepancies produced by that process are not so great in the case of 
semi-automatic as in manual switching. The two main influences 
which restrict the raising of loads in manual working—the increasing 


delay to the subscriber and the fatigue of the operator- - are greatly. 


reduced in automatic working. | 
The fatigue of the operator is very noticeably less in machine- 
switching systems. Accepted manual practice has favoured keeping 
an operator occupied about 60 per cent. of the hour, with occasional 
short periods of 75 per cent. With such loads the operator 1s 
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Table III.— Maintenance Labour. 


Exchange  ................. . A B С р 
In service — ................-. 1905 1910 1910 1910 
ре аера iis Ful ... Full . Full .. Full 
Lines e^ _........... aue 13,500 ... 2,000 5,000 ... 750 
Cal.rate —  ........ DE — 4-5 45 /— ... 3 
Error ver cent. ............... 5-4 5:0 25d 17 
Man-hours per line per year 6-7 6-3 32  ... 126 


physically and mentally busy. In semi-mechanical operating, an 
operator may be kept occupied normally 75 per cent. or 80 per cent. 
of the hour, with higher percentages on occasion, and with such 
loads is working easily. 

In a table given in the original Paper, which illustrates the com- 
plicated and somewhat unsatisfactory nature of comparisons of 
opcrator's loads, a few significant faets are salient. An operator at a 
manual central-battery board with no trunking can give fairly 
prompt service without undue fatigue under a load of 230 calls per 
busy hour, and can carry a load of 400 calls with exceptional fatigue 
and a notable impairment of service. Such an operator can give 
more prompt service with ease through a mechanical switching 
system under a load of 450 ог more busy hour calls òf like average 
character and can carry 600 or. even 700 calls in exceptional cases 
without noticeab]e impairment of service or troublesome fatigue. 
Junction calls reduce the load materially in manual systems, but 
not at all in mechanical switching. 

Maintenance of Machine Switches.—As in the earlier history of the 


conversion of central office equip ment from the magneto to the 
central-battery system, so in the conversion of central battery to 


machine-switching systems, the difficulties and expenditures actually ^ 


experienced turn out to be less important than anticipated, and show 
a substantial diminution as the result of progressive improvement in 
manufacture and in practice. The early automatic exchanges re- 
quired the attention of men in such numbers and of such skill to keep 
the equipments in gocd working order that their wages largely or 
quite counterbalaneed the savings in operators. Experience with 
mcedern equipments demonstrates that the maintenance force need 
b^ hardly more numerous or more skilful than that required for 
manual equipments of equal size ; while the faults requiring main- 
tenance are of such a nature as to warrant the expectation of still 
further reductions in staff. 

The expenditure in wages constitutes the main item of mainten- 
ance expenditure ; those for materials and replacing parts are prac- 
tically negligible. - 

The labour of maintaining certain ty pical automatic exchanges is 
shown in Table III, expressed in man-hours per line per year. "These 
examples have been selected. as typical from amongst a considerable 
number because of the fairly accurate and complete data available 
with respect to them. 

The year is estimated at 313 days to bring all examples to equality 
with certain equipments in which there is no maintenance on Sunday 
—excepting in the case of office H, calculated for 12 months from 
data of one month. The number of lines given is that of lines 
actually in operation. In all cases, except offices G, H and I, the 
numbers of man-hours cover the time of maintaining the switches 
only, excluding time spent on power plant, distributing frames and 
manual switchboards. The times given for exchanges G and I in- 
clude the maintenance of the power plant and manual portions of 
the equipment, while that given for office H includes the work on 
manual toll switehboards but not on power plants. 

The errors noted for exchanges A, C, D, E and G were observed 
by standard service tests from sub-stations; those for offices H, I, 
J and K were observed by tests and observation at the main dis- 
tributing frame. Offices A to F inclusive are ratchet-driven equip- 
ments, while offices G to K inclusive are power-driven. Offices A, 
B, C, G and K were operated by telephone companies, while offices 
D, E, F, H, I and J are operated by Postal Administrations. 

In officés of relatively small size the amount and cost of labour is 
largely affected by the need or preference for continuous attendance. 
Offices A to F, and K, are attended continuously through 24 hours, 
offices A, B, C and K by men in three shifts, offices D, E and F by 
men in two shifts. Office G was operated for 12 hours per day only, 
with continuous attendance during that time; office I operates and 
is attended from 7 a.m. to 12 p.m. ; office H operates through the 
24-hour period, attended only from 8 a.m. to 5 p.m., with no attend- 
ance on Sundays ; office J operates throughout 24 hours with attend- 
ance during 12 hours. 

A special study was made at office G to determine the effect of 
reducing the hours of attendance. For a period of 11 days, during 

which 83,000 connections were recorded, all maintenance of the 
equapment was withheld, with the single exception of removing a 
fuse from one switch to put it out of operation. The equipment 
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gave satisfactory service throughout the period. For an equal 
number of connections just prior to the test the percentage ot errors 
(failures to obtain proper connections) was 0-27 per cent.; at the 
‘end of the test the percentage of error had risen to 0-57 per cent. 
In a later test the maintenance and repair of the equipment was 
suspended for a pericd of six weeks; attention was confined to rc- 
cording the errors ard removing the fuses from switches marked as 
frequently producing errors. During this test the percentage of 
error did not change substantially, but at the end of the period of 
six weeks 12 per cent. of the selectors had been temporarily with- 
drawn from operation for cleaning or repair. "The switching service 
was satisfactory throughout. 

These instances indicate that with apparatus of good construction 
the quantity of labour can be largely reduced by withdrawing at- 
tendance during slack hours, nights and Sundays. 

A minimum attendance probably can be reached by emploving 
one man in a single shift of eight hours during the busy portion of 
the day. For a 1,000-line exchange this would result in 2-5 man- 
hours per line per year. Studies made in exchanges G to K indicate 
that the time of the attendant would be occupied to only a very 
small extent in inspecting, testing and repairing the switching- 
machines. 

A tabulated analysis of faults reported, identified and corrected is 
given. 

In exchanges H, I and J no failure has been observed of contact 
between the bronze collector springs and commutator rings, leaf 
springs and brushes, or brushes and terminals. ‘The line terminals 
and brushes require no cleaning or attentton. The woven ribbon 
cable for the multiple connection at the rear of the arcs in the ex- 
changes collectively has required 12 repairs, the cases being broken 
wires and loose bits of solder. The driving power has caused 
praetieally no trouble. The total value of parts replaced in all 
these exchanges is well within £5. 

The difficulty of obtaining men of sufficient skill and training for 
maintaining an automatic equipment often has been unduly em. 
phasised. The exchanges A to C, G and K have been maintained in 
the main by men trained in the factories and in the installation of 
the equipment ; those in charge of exchanges F, H, I and J, and in 
certain others of a like character, have been taken from the Ad- 
ministration's forees ordinarily employed in the maintenance of 
manual central-battery equipments selected with somwehat more 
care than usual, and with & certain amount of instruction and ex- 
perience during the periods of installation and initial operation of 
the plants under the supervision of the installing engineer. 

The foregoing studies distinctly indicate that a machine-switching 
equipment of either of the available types, of modern construction 
and of moderate or large size, can be kept in good operating con- 
dition with an expenditure of labour not exceeding 5 or 6 man-hours 
per line per year, and that the expectation may be entertained of 
reducing the labour in fairly large equipments to one-half that 
amount or less. 


Depreciation of Machine-Switching Apparatus.—The actual de- 
preciation—wear, breakage and deterioration—in a ~ achine-switch- 
ing equipment is not heavy, and eventually may be found to be less 
even for the present types than the rate of depreciation commonly 
assumed for manual equipments. The customary rate of deprecia- 
tion would naturally be applied for the sorts of apparatus well known 
in manual practice. As to the switching machinery sufficient ex- 
perience has accrued to warrant the expectation of a rate of actual 
deterioration in no case greater but possibly less. 

Although exact comparative data àre not available, it would appear 
that the repairs in machine-switching systems will be fewer and less 
expensive than the repairs to cords alone in manual equipments. 

In view of these facts, it is the opinion of the author that an actual 
rate ‘of deterioration for a machine-switching equipment may be 
assumed conservatively to be equal to that of a manual central- 
battery equipment. 

An element which is important in estimating depreciation as a 
factor in studies of annual charge is the probability of displacement 
by improved apparatus. This is always a difficult factor to evaluate, 
but in the present. circumstances & partisan of machine switching 
might find warrant for assigning to it a larger value for manual than 
for automatic switches. 
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f TECHNICAL EDUCATION. 


BY Е. M. DENTON, A.C.G.I. 


Since the outbreak of war the snbject of technical education 
has been widely discussed. It is a subject disturbing to our 
national conscience. We have come to beleve that the great 
commercial progress of Germany during the past 30 years has 
resulted largely from her application of science to industry, 
an application made possible by careful attention to the 
instruction of her people in scientific things. We try to stifle 
the thought that had our own care for scientific instruc- 
tion been as great as Germany's the war would never have 
happened— since Germany's relative position as a world power 
would then have failed to warrant her embarkation, with any 
hope of success, upon such an enterprise—by putting our atten- 
tion upon the improvement of scientific instruction after the war. 

The object of this article, the writer of which has had oppor- 
tunities of observing, not only as a student and as an engineer, 
but also as a teacher of engineering, the conditions of technical 
education in Germany and in the United States, as well as in 
England, during the past 18 years, is, first, to outline the 
trend of the proposals for the improvement of technical educa- 
tion which seem to find favour at the present moment in 
England, then to criticise these proposals and, finally, to make 
some suggestions. 

Amongst recent contributions to the discussion of technical 
education great importance seems to have been attached to the 
address by Viscount Haldane on " Education After the War with 
Special Reference to Technical Instruction," and the Paper by 
Sir A. Trevor Dawson on “ Education After the War with 
Special Reference to Engineering Instruction,’ both given before 
a General Meeting of the Association of Technical Institutions 
on Oct. 20, 1916. In fact, judging by the warm reception 
given both to the address and to the Paper, by the highlv 
representative body before whom they were submitted, it may 
reasonably be concluded that the proposals made by the two 
speakers were typical of the proposals generally finding favour 
with the representatives of our technical institutions. More- 
over, the statements made, the points of view taken and the 
schemes outlined were so closely in accord with those put for- 
ward in the recent publication `“ Eclipse and Empire," which 
is being read with eager approval by so many, that it may be 
doubted whether any trucr outline of the general trend of 
thought at the present time on the subject of technical instruc- 
tion could well be found than is contained in the address and 
Paper just cited. 

Viscount Haldane dwelt first upon the importance of basing 
education upon large ideas. Much was heard about the con- 
troversy between the " humanities " and “ science.” To the 
man of large ideas there could be no antagonism between these 
two great branches of learning ; the one should complement 
the other, and each should be so taught that it must comple- 
ment the other. It was wrong to think that the human and 
spiritual sides of à man's nature could be developed only by 
the study of history, literature and languages, or that these 
could, by the man of science, be neglected. Education should 
be carried out in a large spirit, so as to embrace both these 
great branches of learning. 

Education and business could not be put apart. Success in 
business came through new or great ideas, and these came 
through thought, stimulated by education. 

Numerous instances were giveu in which our own pulire to 
apply scientific knowledge to business handicapped us in com- 
merce, whilst, on the other hand, the application of science hy 
other nations gave to these an important advantage. 

We must be more ready to realise the value of thought. Тһе 
recent work of Bertrand Russell and others, in connection with 
the mathematical subject of relativity, was cited as an instance 
of the value of thought. 

Dealing with our systems of education, Viscount Haldane 
urged the importance of a broader education in the secondary 
schools and discouraged all attempts at specialisation. Second- 
ary school education in Germany had recently come to grief 
because it allowed specialisation. 


ee 


It was a deplorable fact that 90 per cent. of the vouth of 
this country received no further education after reaching the 
age of 14! A scheme was needed by which employers of boys 
between 14 and 17 years of age should be compelled to allow 
these boys to attend day-time continuation classes. 

The Paper by Sir A. Trevor Dawson, of the firm of Vickers, 
followed immediately upon Viscount Haldane's address, and. 
like it, dealt first with the importance of the " humanities 
in combination with " science,” explaining that the " humani- 
ties " should be so taught as to give to the student a knowledge 
of men. " The two great features in education, the ideal and 
the utilitarian, are antagonistic, unless properly controlled, and 
16 15 for the educationist to hold fast to both. to make each 
merge into the other, to ensure that each shall serve the 
other." 

` The whole scheme of education from the elementary school 
upwards requires reforming." There was too much instruction 
and too little education. 

Evening schools were doing good work, but the bovs were 
often too tired by the day's work to be able to benefit by the 
classes. " At the Vicker's works this view is recognised, and, 
in addition to other facilities, the apprentices have the privilege 
of going into the works one hour later in the mornings following 
the evenings when they have been at the classes." More than 
this was desirable, but it should be general and done under 
State arrangement. Sir Trevor Dawson, having further 

explained his view of the importance to an engineer of the 
knowledge gained by contact with men, and particularly with 
workmen in the shops, outlined a scheme for the education 
of engineers, which he considered would ^ work a revolution in 
the engineering industries, and would put them into a position 
to face the severest competition that can arise in any part of 
the world." The scheme consisted іп а modified apprenticeship 
svstem. Аб ап аре to be determined by "' educationists "—- 
an age which, if the scheme were to be practicable, one could 
only conclude must be about 14—a boy would enter a factory 
as an apprentice. One half of each day would be spent in the 
factory, the other half in school. And in order that this 
division of time should not too greatly disorganise the work of 
the factory, the boys should work in pairs. one boy taking his 
shift in the factory whilst the other took his in the class- 
room. In this way the young engineer would, very early, be 
brought into contact vitl engineering work and workmen, 
whilst, in addition, he " would be stimulated 1 in his study bv, 
the alternation of work and of school life." 

` ЈЕ, at the end of the first or second year, it were discovered 
that the youth had not taken advantage of his privilege, he 
would be passed into the sliops to continue and complete an 
ordinary apprenticeship.” . . . " Where the boy at the 
end of the second year continued to excel. he would be per- 
mitted to review completely his prospects in life, with а view 
of definitely choosing a profession.” The knowledge obtained 
during the two years would be valuable in any profession. 

Those boys who passed. in this way, successfully through 
four or five years, would (at State expense in case of need) 
enter upon a three vears course of training at a technical 
school or university. 

Further details of Sir Trevor Dawson's proposed scheme 
are available in the reprints of his Paper, copies of which 
may be obtained from the Honorary Secretary of the Asso- 
ciation of Technical Institutions, Municipal Technical School, 
Bolton. 

Consideration of these two addresses leads first to the 
question of the importance of the ` humanities " in the educa- 
tion of an engineer. The expression “the humanities ` 
generally means “classical and polite literature," but both 
Viscount Haldane and Sir Trevor Dawson appeared to attach 
to it a wider meaning, using it to embrace all those branches 
of learning, such as history, art and modern languages, which 
give à man knowledge of human nature and enable him to 
understand his neighbours. 
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There can hatdly be any doubt as to the importance to an 


engineer, the term engineer being used to embrace all those 


whose work is the application of science to industry, of a 
knowledge of men. To some men such knowledge comes 
without effort, without deliberate studv. In the commercial 
world such men are recognised by their rapid rise to positidns 
of responsibility and control. А few years ago the secret 
of success of such men was reckoned a mystery, but to-day, 
at any rate in America, the secret 1s out and the big com- 
mercial firms have begun to search diligently for men with a 
practical“understanding of their neighbours, a knowledge of 
"applied humanities." |t was obvious from Sir Trevor 
Dawson's words that the intention was to draw a clear dis- 
dinction between the " applied. humanities " and the practi- 
сапу useless humanities such as the dead languages, but one 
had the feeling, on listening to Viscount Haldane, that à man 
who, in spite of a wide education both in “ pure ” science and 
in the `“ pure humanities," had himself so remarkably failed 
to read the hearts of those at whose feet he loved to sit in the 
pride of self-claimed spiritual sonship, could possess no real 
understanding of the bearing of the humanities upon practical 
life. 

An important direction in which must come reform, not only 
in our secondary schools, in which, more especially, attention 
is given to the humanities, but also in the elementary schools, 
is that of the manner of teaching such subjects as history and 
languages. These should be taught always with a view to 
their bearing upon the lives of the people whom they concern, 
зо that, for instance, history, instead of leaving on the student's 
memory an impression of dates and names and isolated dis- 


coveries, should draw for him a picture of the development of 


а people along spiritual, mental and material lines, marking 
especially those events which seem to have had important bear- 
ing upon the people's progress. Such reform demands two re- 
volutionary conditions: first, that the teachers shall be men 
chosen because they themselves have a wide knowledge not 
alone of their subjects but also of men, and next that these 
teachers be given freedom as to their methods of teaching. It 
will be impossible to attract or to retain a sufficient number 
of men with such qualifications as teaching will then demand, 
unless the present scale of salaries be greatly increased. 
Viscount Haldane's plea for a greater realisation of the value 
of thought lost much of its force through the unfortunate 
mention of the name of Bertrand Russell. For, whether rightly 
or wrongly, many of us have formed the opinion that Bertrand 
Russell is a man of distorted vision, who, though undoubtedly 
a seer in mathematics, is blind in matters of everyday life. 
Nevertheless, the choice of Bertrand Russell's name was in опе 
way an apt опе. In any broad scheme of education the needs 
chiefly to be considered are those of the average man. We 
must not, however, forget how much of every nation's progress 
has, in the past, depended and must surely in the future, in 
spite of all educational reforms, continue to depend, upon the 
work of extraordinary individuals. Such men have often been 
gifted with peculiar powers of concentration which have de- 
manded conditions of education and of life inconsistent with 
the usual conventional schemes. A broad scheme of education 
must not overlook the occurrence and inestimable importance 


of such men. 


On the question of specialisation, Viscount Haldane's posi- - 


tion coincides with that of most of our technical teachers. 
With such a wide range of realities before him, and so few 
years in which to attack them, it is obviously foolish that a bov 
who may have to become an engineer should spend time upon 


mere memory exercises like the ordinary study of the dead 


languages to the exclusion of thought-stimulating work like the 
study of scientific phenomena ; whilst, on the other hand, ex- 
perience has already shown that too close concentration upon 
science during the formative period of a boy's life endangers 
the acquirement of that breadth of outlook without which his 
usefulness in the world must fail of full devclopment. 
Those of us who have to teach engineering to students coming 
straight from secondary schools throughout the kingdom 
realise probablv better than anyone how greatly many a stu- 
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_ dent's progress at college and his future career are handi- 


capped by lack of preparation at the secondary school in the 
elements of mechanics, heat, light and chemistry. 

Sir Trevor Dawson's Paper shows the keen realisation on the 
part of a noted engineer, who lavs no claim to an expert know- 
ledge of education, of the shortcomings of an educational 
system under which not onlv is there no compulsory provision 
of education after the age of 14, but, further, as is shown by 
statistics, 90 per cent. of the children actually receive no educa- 
tion after the age of 14. 

The solution proposed for this difficulty bv Sir Trevor 
Dawson is interesting, though, in principle, bv no means new. 
In America similar schemes have for some time been in use, 
but instead of alternate half-days the boys spend alternate 
weeks in school and shop. Тһе boys work in pairs, one boy in 
the shop whilst the other is in school, and the works output is 
thus found equivalent to that of one boy spending his whole 
time in the shop. Similar success as regards output 1s not met 
with in those schemes involving shorter shifts. The question 
arises, however, whether, in spite of its lower efficiency from the 
point of view of workshop output, Sir Trevor Dawson's scheme 
might not have the more than compensating advantage of 
greater educational efficiency. Such a long interval as a week 
would break the thread of the average boy's studies and would. 
discourage him, whereas a few hours' work in the shops each 
day would serve, to some extent, as recreation. It would, 
however, be essential that the boy should get home early, in 
order to think over and write up the school work of the morning. 

Probablv the great difficulty would lie in the fact that, in 
order to be effective, Sir Trevor Dawson' s scheme would have 
to be made compulsory. 

Granted that such a scheme would be of value to the nation 
as a whole, it would be unjust that the cost of it should be 
borne bv one part onlv of the nation---namely, by the engi- 
neering manufacturers. Sir Trevor Dawson foresees this diffi- 
culty, and suggests that the Treasury should solve it. 

This question of cost underlies and controls all possible 
schemes of education, and it is time the State faced it. Com- 
pulsory education must be extended and must be paid for by 
the State, for there neither is nor ever is likely to be any logical 
connection between the number of a man'ssons and the amount 
of his income. If, then, the education of her sons is a thing 
the nation must purchase it behoves her to insist on the best. 
Some form of half-time apprenticeship mav be readv to hand, 
and may seem expedient, but is it the best ? 

Is it really best for a boy who later is to become an engineer 

to enter the shops at 14 and try to cram into four or five vears 
two or three years of manual labour in addition to study and 
recreation ? Has it not been sufficiently. proved that study 
and recreation alone demand this same period of years? The 
years spent at a secondary school are among the hardest 
of a boy's life, and to cram into them a long course of manual 
labour would often be disastrous. Physically a boy at this 
age 18 unfit for close work in the shops; he needs exercise and 
fresh air. Mentally, though immature, he is keen and recep- 
tive. 
If the State must bear the cost of the boy's education, let it 
do so under a liberal and effective scheme, each boy being 
educated and maintained between the ages of 14 and 18 at a 
secondary school and from 18 to 21 at a technical school. The 
outlay would be great. but the investment good. 

Such a scheme could be realised only through a united 
effort on the part of the nation, and the signs are not at the 
moment propitious for the success of such an effort. The 
spirit' of united effort so essential to progress is lacking. 
Great Britain is full of little firms, intent on remaining 
independent, and content so long as they can remain solvent. 
This is deplorable, but, after all, natural. Years ago such 
little independent firms were the only firms. The little firms 
of to-day are but following precedent. Moreover, we must 
face the elementary truth that each man's first concern із his 
own happiness, and when, having obtained, by sctting up 
business in a small way, a moderate degree of happiness, he 
sees the continuation of these conditions fairly assured, he is 
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loth to change. In a country like America the conditions are 
different. There is no precedent for little independent firms ; 
everything is newly planted, rapidly growing; there is no 
assured happiness even of a vegetable sort in remaining small 
and independent—there is, on the contrary, assured failure. 

It is foolish to think that the average Englishman, even 
though he may be less energetic whilst in England in the appli- 
cation of science or the development of manufacture, is by 
nature less progressive than the average American. So soon 
as he begins to live in America the Englishman exhibits the 
traits appropriate to American conditions. 

Whilst, therefore, it is right that we should deplore and try 
to remedy our lack of the spirit of progress by united effort, 
remembering that complacency is a deadly thing, it is unwise 
to discourage ourselves by imagining mental or moral short- 
comings. Mentally and morally we are second to no nation in 
the world. This fact is emphasised by our possession—-and it 
is a unique one—of that peculiar trait by which, as a nation, 
we are apt to belittle our own greatness and to be blind to the 
extent, variety and resources of our own empire. 

The spirit of industrial enterprise involuntarily awakened in 
the man who finds himself in contact with the obvious new- 
ness, vastness and unlimited resources of America, must, in the 
venerable and more circumscribed surroundings of England, be 
deliberately aroused. If only we would train ourselves to 
realise that we are at the head of an empire newer, vaster and of 
even greater resources than the States, the spirit of united 
effort would be awakened as though automatically. Then, at 
last, we should be ready to embark upon a broad and liberal 
scheme of education. 

The United States have already approached the realisation 
of such a scheme of education. They have approached it 
officially— actually, they have attained it. In many a tech- 
піса] school in America it is possible for a boy with no resources 
at all to maintain himself, pav all his fees and finally graduate 
- as an engineer. This is made possible, not by official grants 
from the State, but by the involuntary grants provided by a 
country whose conditions of life are so ‘broad and liberal that 
by light duties, such, for instance, as selling ice cream at a drug 
store, a boy may, in his spare hours earn enough money to carry 
him through his college course. 

Unfortunately we have not yet awakened, and it may be 
that during the period of awakening we may find it expedient 
to employ some half-time makeshift scheme. The really 
urgent thing is that we may embark at once upon some scheme 
a little less short-sighted and a little less disastrous than the 
present. | 

Few schemes could be so full of faults asis our present scheme 
of evening schools. We are righteously indignant at the 
thought of sweated labour, and it is time we began to realise 
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that these evening schools of which we are so proud, by which 


through our bountiful generosity the industrial classes may 
acquire technical education at no cost to themselves, are really 
sweating factories. That man is a sweater who allows his 
workmen to sacrifice health and strength, things for which he 


‘neither can make nor attempts to make adequate payment, in 


order that he himself may get rich ; and that State is a sweater 
which allows its young men to sacrifice health and strength in 
order that, in addition to the normal tribute, a good day's 
work, which every man owes to his country, еге mav be 
added, without cost to the State, the priceless gifts of trained 
minds. 

There are few things so sad and so brave in our country 
to-day as the efforts of the thousands of bovs throughout the 
country who struggle on from year to vear, often sleepless, 
foodless and restless ; crowding into each long day, already 
filled with manual labour, three hours of mental effort. Only 
those who have taught these boys from year to year know the 
sadness of it; know what a small percentage of those attending 
the earlier vearscanever reach the final qualifying year. Sta- 
tistics seldom show this. Thereport that so many millions ot. 
" student-hours " have been spent leaves the impression that so 
many thousand trained engineers have been produced. Nothing 
could be more deceptive. There ?s no connection at all between 
student-hours and trained engineers. 

Never in our history has there been such urgent need for 
earnest consideration of the problem of education as there is 
to-day. We have before us in the German nation an astound- 
ing proof of the effectiveness of scientific training, organised 
and applied, in advancing a nation’s commercial ‘Welfare and 
giving wealth and power. In spite of all those personal short- 
comings of the tvpical German, such as aggressiveness, coarse- 
ness, a low estimate of woman, slowness to command trust or 
affection—shortcomings which, though remarkably absent in 
individual cases, are none the less certainly characteristic of 
the average German—organised education has worked wonders. 

Yet the German system of education has many obvious 
faults, and with these before us and a modest though sound 
realisation of the Briton's advantage in possessing a natural 
gift for the “ applied humanities," we have every reason to 
attack the problem of education with gladness and enthusiasm. 

Let us discountenance such pettifogging things as half- 


' time schemes of apprenticeship, and be openly ashamed of our: 


evening "sweating " systems, let us shake up our little com- 
fortable men, and, above all, let us look at the map and begin 
to realise our empire. In this way we shall hasten the time 
when the nation will be ready for a united effort and will de- 
mand a liberal scheme of free education and maintenance, 
extending through the secondary schools right on to the uni-- 
versities and technical colleges. 


` 


At the Institution of Civil Engineers, London, on the 27th ult., 
Mr. Harry Allcock delivered a lecture on the above subject before 
members of the Institutions of Civil, Mechanical and Electrical 
Engineers, the Institution of Naval Architects and the Iron and Steel 
Institute. 

In the course of his lecture Mr. Allcock said there were 103 coun- 
tries employing monetary units having 32 different values as the 
basis of their respective systems, ahd their monetary units he classi- 
fied as follows: (1) 20 countries with unit of the order of £1, (2) 20 
with unit of the order of a gold dollar—£0d., (3) 8 with unit of the 
order of a silver dollar= 28d., (4) 12 with unit of the order of a florin 
=: 18-25d., (5) 9 with unit of the order of a rupee=16d., (6) 8 with 
unit of the order of a mark or krone— 10-13d., (7) 21 with unit of the 
order of a franc=9-10d. Apart from the British Empire, practically 
all other countries employcd the decimal system, the coin of least 
value being one-hundredth part of the value of the monetary unit, 
with subsidiary coins having values of 2, 5, 10, 20, or 25 and 50 
times the value of the smallest coin. Nickel bronze alloy, contain- 
ing 25 per cent. nickel and 75 per cent. copper, was used much more 
than pure nickel. Financial transactions. such as payment of 
dividends, interest, &c., were based on а rate per cent. and not per 


'compound arithmetic. 


THE DECIMAL SYSTEM OF COINAGE, WEIGHTS AND MEASURES. 


20 or per 240, which made it obvious that the use of the decimal 
system would save time and labour, and with the decimal system 
cash entries would consist of two instead of three columns, and 
additions and subtractions would be based on simple instead of 
The Lancashire cotton trade daily prices of 
raw cotton were now in hundredths instead of sixty-fourths of a 
penny as formerly, and the change greatly facilitated business. 

The lecturer then gave a record of the attempts made in this 
country to secure the compulsory adoption of the decimal system, . 
including those made by Lord Wrottesley in 1824, by the Com- 
missioners for the Restoration of Weights and Measures in 1841, 
by a Parliamentary Select Committee in 1853, by the citizens of © 
London in 1856, by Mr. Ashton Dilke in 1881, and by Lord Belhaven 
in 1804. Since 1907 over 400 resolutions had. been passed by 
chambers of commerce, local authorities, professional institutions, 
trade associations, &c., in favour of the decimal system, but it 
remained for the war to awaken the nation to the necessity of our 
adopting the reform. He thought it was agreed that it would be 
desirable to retain the British sovereign, if possible. The florin was 
one-tenth of the sovereign, and if we divided the florin into 
100 cents instead of 96 farthings, the decimal chain was complete. . 
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He suggested that the coins should be: Gold— sovereign and half- 
sovereign ; silver—florin, shilling, quarter (-€d.) ; nickel—10 cts. 
(= 2-44 ), 5 cts. (—1:2d.) ; bronze—4 сїз. (— 0-96d.), 2 cts. ( —0-48d.), 
let. (— 0-24d.). The value of the present bronze coins would be 
depreciated 4 per cent., but surely that was not a sufficiently powerful 
consideration to debar us from enjoying the benefits of decimal 
coinage. If the face value of the present penny were retained 
entirely new coins representing 10d., 100d., &c., would be necessary, 
ard the pound cou!d not survive. Those who advocated the shilling 
unit as preferable to the florin were correct when they claimed that a 
man would accept 38:50 shillings more readily than 19-25 florins as 
the equivalent of his wages of 38s. 6d., but that would only be a 
difficulty for a few weeks, while the permanent advantages all rested 
with the florin. Owing to our having grown accustomed to expres- 
sing values in pounds, the florin might be considered too small a 
unit, but. those of most other countries were smaller. The following 
examples showed how various amounts would be expressed: 
18s. 1134. would be 9-48 florins, £843. 14s. 10d. — 8,437.42 florins, 
£58,500,000 = 585,000,000 florins. Decimal points of a pound could 
be used instead, but three figures would then be necessary to express 
values less than 2-4d., which would appear to be a disadvantage. 
Another alternative would be to retain our three columns for cash 
entries and head them, “ £, Fl. (florins), cts.." or, preferably, “‘ £, FL, 
mils,” representing pounds, tenths of pounds, and thousandths of 
pounds. As values were now fluctuating this would be a con- 
venient opportunity for intrcducing the change, especially as 
millions of our people were now gaining knowledge of our Allies’ 
decimal coinage. The Association of Chambers of Commerce re- 
cently passed a resolution in favour of the reform, and asked the 
Government to urge the Australian and South African Governments 
to adopt it concurrently. 
With regard to weights and measures, Sir Wm. Preece said in 
1903 we employed 154 different measures of length, and Sir Hy. 
Norman stated in 1907 that there were over 200 different weights 
and measures used in the British corn trade. The pound, yard, 
gallon, &c., could be retained as foundations for a decimal system. 
In his report of June, 1916, Dr. S. W. Stratton, Director of the 
Bureau of Standards, Washington, stated that the metric system, 
was obligatory in 34 countries having a population of 437,330,000 
and optional in 11 countries having a population of 727,233,000, 
while 26 countries adhered to the international metric treaty. · The 
last group had a population of 683,523,000. There was in some 
quarters a tendency to recommend the decimalisation of the present 
British units. A House of Commons Committee in 1862 reported 
that it would involve almost as much difficulty to create a special 
decimal system of our own as simply to adopt the metric system in 
common with other nations, and if we created a special system we 
жоша probably have to change it again in a few years as commerce 
and intercourse between nations increased. International trade had 
mereased more than was dreamed of at that time. The sooner we 
accepted the fact that the adoption of the metric svstem was forced 
upon us the less would be the difficulties incidental to the change. 
Mr. A J. Balfour said in 1895 the judgment of the whole civilised 
жог: had decided that the metric was the only rational system. No 
country ever abandoned the metric system after its adoption. ‘The 
United States and Russia were always quoted by the rapidly dwind- 
ling bedy of last-ditch oppon:nts of the adoption of the metric 
system in support of the argument that the metric system could not 
become universal while those two large nations stand aloof. Dr. 
Stratton said in the above-mentioned report no manufacturer un- 
willing to attempt to meet the requirements of foreign trade should 
be allowed to retard the development of foreign trade by his inertia or 
indifference to the metric system. If that were true of the United 
States, whose export trade was a minor issue compared with its home 
trade. what must be said of us whose very existence depended on our 
ability to maintain and expand our export trade ? Whether we or the 
United States were the first to adopt the metric system the other 
would rapidly follow, and it was incumbent upon us to make the 
first move. Russia was a comparatively undeveloped country. 
but so far as she participated in manufacturing she employed the 
metric system to a very large extent. The Russo- British Chamber 
of Commeree informed him that no British firm would find the 
slightest difficulty in using the metric system for their trade relations 
with Russia. The British Weights and Measures Act of 1878 pro- 
fessedly authorised, but praétically prohibited, the use of the metric 
system. as it prohibited a trader from having in his possession metric 
we'ghts or measures. Subsequent legislation permitted the use of 
the system, but fell short of making its use compulsory. In January 
last the British Engineers’ Association obtained the opinion of its 
memters as to compulsion. The results were 90 per cent. in favour 
of dec’mal coinage, 87 per cent. voted for metric weights, 86 per cent. 
for metric dry and liquid measures, and 83 per cent. for metric linear 
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measures. The Decimal Association, who recently attemptcd through 
a firm of publicity agents to obtain the views of 25,000 British firms, 
obtained 3,036 replies: 2,994 were in favour of decimal coinage and 
metric weights and measures. The fear that the adoption of the 
metric system would mean the immediate scrapping of existing 
patterns, tools, &c., was unfounded, as the new draft bill being pre- 
pared by the Association of Chambers of Commerce contained a 
clause providing that nothing in the bill should affect the manu- 
facture or use of any machinery, &c., made by measures other than 
metric, so that each manufacturer could fix the length of his own 
transition pericd. The main committee of the Engineering Stan- 
dards Committee had decided to issue cheap copies of their specilica- 
tions in foreign languages, which involved printing metric equiva- 
lents side by side with the British dimensions. This brought us 
nearer the day when we should design our gocds on the metric basis. 

The lecturer quoted a reference by Lord Kelvin to the waste of 
time involved in the use of our present weights and measures, and 
Prof. Aldred F. Barker’s expression of opinion that the change to the 
metric system would be easy. A commission of German cotton 
spinning Organisations representing 96 per cent. of the 12 million 
spindles in the empire decided to recommend their Government to 
intrcduce the metric system of numbering yarns. With regard to 
the compromise by which our masters in classics agreed that more 
science should be taught in schools provided the time allowed for 
classics should not be reduced, the abandonment of our obsolete 
system of coinage, weights and measures would free valuable time 
for that purpose. ` 


DISCUSSION. 


Sir GUILDFORD MorEswonTH said he had been the means of bringing 
about the adoption of the decimal system in Ceylon, At first everybody 
else there was against it, from the Governor downwards. He formed a 
decimal association, and gradually converted opinion in favour of the 
proposal No difficulty was experienced іг applying the new svstem, 
and it was found in practice to be simnle and to facilitate book-keeping. 
The Secretary of the Public Works Department of Cevlon wrote and 
informed him that six weeks after the change the people ceased to talk 
about it. Мт, Sharpe. a high official ot the Government of India, also 
wrote that he had never heard of апу trouble in connection with the 
working of the system in Cevlon. Ву the Weights and Measures Act of 
1871 the Government of India adopted the metric svstem, Thev first’ 
introduced the kilog-seer (—2 ]b.). There was no difficulty in carrving 
out the change, but Lord Mayo declined to put forward the notification 
which would make it legal, so that the thing had been a dead letter. 
Thev changed the pounds, shillings and pence to rupees and cents. There 
was no difficulty in comparing with the English coinage, reckoned in 
florins and cents. 

Mr. О. Bury said тапу of the lecturer's arguments were obvious to 
members of that Institution. Mr. Allcock had also told them of the 
many unsuccessful attempts to get a bill through. In 1895 there was 
no evidence against the proposal. vet it came to nought. Lord Bel- 
haven’s Committee in 1904 reported entirely in favour of the metric 
system, vet the bill was thrown out. Why was it that the matter never 
got anv further ? Was it because we made money too easily, and would 
not bestir ourselves to make changes ? He spent 16 years in South 
America, where he got close acquaintance with the disadvantages of our 
present weights and measures, It was necessarv to make the change. 
and quickly. Knowledge of the language used in South America and 
the adoption of the metric svstem were important in connection with 
trado with South America. A permanent chair of Spanish had been 
started in London, and the language could now be learnt with the greatest 
facility. It was hoped something of the sort would follow in the case of 
Portuguese to enable us to get а grip оп the trade of Brazil. He thought 
one of the council of that Institution should go to the Education Com. 
mittee and urge that decimals should not only be taught in the elemen- 
tarv schools, but leamt. He also suggested that a vote of the members 
of the Institution should be taken as to whether they were in favour of 
the adoption of the metric system., 

Mr. €. P. Sparks stated that the Council of the Institution of Electrical 
Engineers had sent to the Committee of the Board of Trade appointed 
to consider the question a resolution advocatirg that the metric svstem 
should be made compulsory after a reasonable реттей, Electrical 
calculations were based on the centimetre-gramme-second, and the elec- 
trical industry thus had a common language in every part of the world, 
It would be impossible to adopt the metric svstem unless it was made 
compulsory. Mr. Crammond's recent lecture on foreign trade had а 
marked bearing on the question. If our manufacturers were lookirg for 
extended overseas trade they were bound to adopt the metric system. 
The United Kingdom and the United States were said to be hovering on 
the borders of the adoption of the system. Let us be the leaders in the 
matter. А universa] standard af measurement appeared to be within 
the reach of the whole world, and such a standard must ke in the general 
interests of civilisation. 

Sir ARCHIBALD Denny said he did not know whether he was the oni 
remaining insular conservative and last ditcher. The French and other 
nations used the pound and the vard for the vam count. That was а 
good reason why the Germans did not want to stick to those units—the v 
wanted to upset our measure. The metrice system did not seem to satisfy 
the Decimal Association. They wished to give us the shells and tale 
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away the kemel. As to the answers in favour of the metric system, he 
was not surprised that 90 per cent. were in favour of the metric system. 
"The questions put would lead to those answers. Woe already decimalised 
the inch or the Ib. Теп was the basis of our system. It would have been 
better if it had been 12; then it would have come intoits own. Laplace, 
in the time of the Revolution, said the metre was chosen because it was 
absolutely different from any other countries’ measures. It would 
have been better if he had chosen a measure that was more or less 
universal—the fathom. The metric svstem involved more than weights 
and measures. It involved time. It involved the subdivision of the 
circle into grads, which had never been used. but had never bcen with- 
drawn. If we adopted the metric system, how could we be sure we 


should not be worried by other enthusiasts to adopt the grads and the - 


10-hour day. Would it not be better for the metric people to change 
their metre to 40 inches? Our inch was a good measure used universally 
bv engincers. 

Dr. W. €. Unwin said the decima] comage might have considerable 
advantages, and he saw no great objection to adopting the kilogram ; 
but the alteration of the unit of length would seriously affect the pro. 
ecedings of the engineer. Five.eighths of the trade of the world was 
carried on bv the United States and the British Empire. What would 
be the advantages if we adopted the metric system in America ? It 
would be an advantage to metric countries if we adopted it in trade with 
our dominions. Science was international, and scientific data should 
be accessible to scientific men all over the world, but it did not follow 
that the metric svstem would be equally advantageous to engincers in 
the workshop. When the association for promoting the adoption of 
the metric system was tormed in America the American Institute of 
Mechanical Engineers formed an association for the purpose of defending 
the use of the British units, America did not appear to be ripe for the 
change. A certain English engineer was having his catalogues trans. 
lated into Russian. and was informed that the inch and the foot were 
used in Russia, Therefore Russia was not yet ripe for the change. In 
Japan, Japanese units were used in teaching engincering in Japan, and 
the only other system used was the English system. Only the Army used 
the metric svstem The British Standards Committee, in translating 
their specifications into French, Spanish and Russian, intended to place 
the metric units alongside the British units The English standard 
scetions could not be changed by merely writing their metrica] equiva- 
lents.’ The British Standards Committee recommended that certain 
metric standards should be adopted as English standards and printed 
in their specifications, and that certain new work should also be worked 
out purelv on the metric system. Certain standard sections of rails 
and rolled sections were published and distributed to different steel. 
making firms in Germany, and before the war onc could obtain in Ger- 
many nearly all the English sections rolled in Germany. | 

Mr. J. А. Е. AsPINALL (general manager of L. & Y. Railway) said when 
he looked into the matter from the workshop point of view he found that 
Papers read by Sellars, of Philadelphia, in 1874 and 1880, expressed the 
opinion that the metric system was not suited to the work of the mecha- 
nical engineer's shop. That was the definite opinion of a man who might 
be compared to our own Whitworth. He (Mr. Aspinall) asked à number 
of members of his staff to report as to how the metric system would affect 
their different departments. He found a large sum would have to be 
spent on the initial cost of the change. Wagons would have to be re. 
tared. The work of weighing them and painting out old and painting 
in new figures on 1,600,000 wagons in this country would probably cost 
£400,000. Every engineer would feel the eost of the change, and the 
railway companies would have to alter weighing machines, gas ard water 
meters, &c. A single bill could not settle everything, andif New Zealand, 
Australia and Canada did not elect to change we should have & dual 
system in this country. The question whether our intemal trade or our 
export trade was the more important must in the end decide the question 

Mr. Н. W. Ravensuaw referred to the existing mixed system of 
making drawings, some in millimetres, some in inches and some in both. 
He had received recently а drawing of à pump. The pump was in milli- 
metres and tenths of а millimetre, the bolts at one end in inches and at 
the other in millimetres, the pipe flanges were in inches, the pipe flange 
thicknesses in millimetres, and the scale was one-third full size. A 
report for the Home Office by important professors on electric bells in 
mines not long ago stuck to C.G.S. units until it came to the pull on the 
magnets, which was given in ounces, If we decided to use millimetres 
the nearest millimetre should be given, and if necessary in a contract 
one could give in parenthesis the “ Whitworth ” or “ 4in. pipe flange." 
He had bought a gauge which was used by clock makers and opera glass 
makers. It was called the douzaine gauge, which was the 12th part of 
the French inch, which was one 11th larger than our inch. 

Mr. 8. Barton said he wished as an Australian to say the Australians 
did not stand in the way of the proposed reform. The Australian 
Premiers asked the British Premier to do something in the business, 
because the Australians were tired of the old measures, which wasted 
children's time and kept them ignorant of science, Sellars, Whitney 
and half а dozen other too] makers іп America opposed Dr. Stanton’s 
campaign for the metric svatem because they wanted to get work for their 
tools and plant, which they thought would be scrapped it the metrio 
system was adopted. They had, in decency, to say they &bominated 
the metric system. 

Prof. A. LurTox deprecated the idea of compulsion, and said scientific 
men were tree to adopt the metric system it they liked. Why should not 
the engineers have the option ? If the system had great advantages, 
the intelligence ot the engineers would induce them to adopt it. He 
helped in 1907 to throw out the compulsory metric system. 

Mr. Е. A. W. PurLLIPS said everything could not be worked by deci. 
mals, It was very difficult to use vulgar tractions of over one-eighth 
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in the metric system, and it was not intemational, being based on the 
Paris meridian. The only international earth line was the earth's polar 
axis, of which our inch was a 500 millionth part. There was a great lack 
of knowledge of the British system, which was already metric. Our 
metre was descended from the old Belgie yard, the oldest measure in 
Europe; our rod, pole or perch wag 5 metres, our furlong 200 metres. The 
proposed new penny would cause prices to be put up 20 per cent., as 
shopkeepers would not take as a penny a coin of 4 per cent. less value. 

Mr. О. P. Мохсктох said the Japanese navy were about to use the 
metric svtsem as well as ће army. А comparator had been made to send 
to Russia for use in connection with the metric system, but it had not been 
gent on account of the outbreak of the war. 

Dr. D. G. B. Hunter said if our customers preferred the metric system, 
why should we not adopt it ? The metre, whether rightly or wrongly. 
was adopted by the majority of the trading world, and the metric system 
scemed to be the only one which would help us ae a trading nation. 

Mr. С.Т. A. Hanson said the time spent bv children in learning tables 
could be better spent in learning science, mathematics and arithmetic. 
Thev had four different sv stems of measurement in Russia, and they wue 
going to adopt the metric system. ME 

Mr. ALLcock, in reply to the discussion, said if Ceylon forgot there was 
a change in their system in six weeks we ought not to take so long. The 
electrical engineers, who had begun comparatively late, were abl: to 
choose their system, and had chosen the best. If Sir Archibald Denny 
went so far as to agree with decimals he hoped he would go the `“ whol: 
һод.” Dr. Unwin did not object to decimal coinage, but had some 
objection to metric length dimensions. In America the only people 
opposed to the metric svstem were the mechanical engineers. With 
regard to the trouble and expense of changing, referred to by Mr. Aspinall, 
the longer it was left. the greater would be the confusion. Our export 
trade must be more important than our home trade in future if we were 
to survive. Mr. Ravenshaw's reference to mixed systems was splendid 
advocacy in favour of the adoption of one system, and that must be the 
metric. Unless the metric system was made compulsory we should not 
get out ot our present difficulty of having two systems. The Chinese 
Legation had informed him that China was considering the early com- 
pulsory adoption of the metric system. 


HIGH VERSUS LOW 'ANTENNZ IN WIRELESS 
TELEGRAPHY AND TELEPHONY.* 
BY E. BENNETT. 


The author first makes a critical examination as to whether the 
usual practice in wireless telegraphy of mounting high above the 
ground the extended capacity areas employed is necessary or not. 

The first part of the Paper deals theorctically with the electrostatic 
field at a great distance from an extended charged sheet, and then 
with the more involved problem of a similar sheet charged to a 
periodically varying potential. 

From the mathematical discussion it follows that if a system of 
charges moves in space in a known manner, the electric displacement 
D and the magnetic force Н at any point in space may be derived 
from, the retarded displacement potential o and the retarded vector 
potential A by the equations | 

l d | : 
D- grad. qeu a^ (8= velocity of light). 


=curl. A 


and equations are given from which the retarded potentials ф and А - 
can be computed. These relations are then applied to a concrete 
case as an example, and expressions are obtained for the forces at 
great distances from the radiator. 
. The later portions of the Paper then continue the investigation 
from the practical point of view, and the expressions already derived 
are utilised to provide the answer to the main question of how the 
magnitude of the disturbance which is set up in-the medium at a 
distant point is affected by the height of the capacity area of the 
radiating station. | 

The expressions for the electric force, for the magnetic force and 
for the rate at which energy streams past the distant point all contain 
a certain factor, Qh,, which is the product of the charge Q on the 
capacity area multiplied by the maximum height of the capacity area, 
and the rate at which energy streams past the distant point is pro- 
portional to the square of this product ; so that by writing CE for Q - 
we can replace Qh, by its equivalent, СЕ. Now the maximum 
voltage which may be applied between the capacity area and earth 
is limited by such considerations as the failure of the insulators and 
the ionisation loss around the wires. This voltage is substantially 
independent of the capacity C and the elevation ho, although the 
limiting voltage may possibly be somewhat lower for a radiator 
having the capacity area at a great elevation (150 metres) than for 
one having it at a moderate elevation owing to the greater mecha- 
nical difficulties in insulating an extended area at a great elevation. 


* Abstract of a Paper in “ Balletin " No. 810 of the University of 
Wisconsin, Engineering Series, Vol. VIIL, No.4. 
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It thus follows that if two different antenne of extended area 
are operated at the same voltage and frequency then the magnitudes 
of the electric forces—or of the magnetic forces—at the same distance 
from the two antenns are proportional to the values of the (Ch) 
products of the two antenne. For this reason the product Ch is 
called by the author the Radéation figure of merit of the antenna. 
For a capacity area of radius large compared with the elevation the 
radiation figure of merit of the antenna is independent of the height 
of the capacity area. Оп the other hand, if the radius is small in 
comparison with the height of the capacity arca the radiation figure 
of merit is directly proportional to the elevation ^. Between those 
extreme conditions, the figure of merit of an antenna of given area 
increases with the elevation of the capacity arca, but at a lower rato 
than the first power of the elevation. 

Having arrived at this result, the author proceeds briefly to 
consider the feasibility of mounting at a low elevation the capacity 
areas in wireless telegraph stations. 

For the purpose of comparison, a low antenna consisting of a flat 
circular capacity arca of radius 165 metres is assumed, this capacity 
area being mounted 10 metres above the ground ; and as typical 
high antenna that of the U.S. Government wireless station at 
Arlington is taken. 

The capacity area of the Arlington station consists of three 
approximately horizontal wire harps suspended at an elevation of 
about 150 metres. The capacity of this antenna as determined by 
measurement is reported to be 0-С094 mfd The antenna cannot, 
however, be regarded as the equivalent of a radiating arca at an 
elevation of 150 metres and having a capacity of the above-given 
value, for various effects have to be allowed for, such as (1) those 
due to the fact that pait of the capacity of 0-0094 mfd. is through the 
insulators to the steel towers, and (2) the fact that the 0-0094 mfd. 
includes the capacity due to displacement from the lower portions 
of the antenna tail to ground. Making allowance for these effects, 
the author estimates that the capacity is reduced to such an extent 
that the radiating power of the Arlington antenna is not in reality 
greater than that of a capacity area at an elevation of 150 metres 
and having a capacity of 0-005 mfd. The radiation figure of merit 
of the Arlington antenna is, therefore, estimated to be 0-005 х 150 
=0-75 mfd.-metres. 

Now the capacity to earth of a low antenna consisting of a circular 
sheet of 165 metres radius mounted at an elevation of 60 metres 
is approximately 0:0125 mfd., and its figure of merit 0-75 mfd.- 
metres. This low-elevation radiator when operated at the same 
voltage and frequency as the Arlington antenna may, therefore, be 
expected to set up at distant points a ficld of the same intensity as 
the Arlington antenna. Moreover, from what has gone before, this 
sheet of 165 metres radius, if mounted at a height of 5 or 10 metres 
above the ground, will set up the same field as if mounted at the 
height of 60 metres. 

The effect of mounting the capacity area at the lower elevation 

of 10 metres is to increase its capacity to 0-075 mfd. Now this is 

only 40 per cent. less than the capacity of the compressed air con- 
densers used in the primary oscillation circuit of the Arlington 
station; and since the low antenna can quite easily be insulated 
for operating voltages ‘far in excess of the voltages usually applied 
to the condensers (30 kv. to 50 kv.) it is possible in this way, by 
using capacity areas at low elevations, to store in the antenna circuit 
more energy than is generally stored in the condensers of the primary 
circuits of high-power wireless stations. This makes it feasible to 
dispense with the coupled circuits which are at present used in spark 
systems of wireless telegraphy, and to obtain slightly damped 
oscillations from a simple oscillating circuit comprising an extended 
capacity area, an inductance and a spark-gap. 

The constants of such an antenna mounted at 10 metres above the 

ground are given in Table I. 


Table I. 
Constants of an Antenna 10 metres in Height. 
Radius of capacity area..................... жеры 165 metres. 
Height of capacity area .............................. 10 metres 
Capacity of area toearth ........................... 0-075 mfd. 
Assumed Operating Conditions. 
Voltage at moment of discharge .................. 100 peak kilovolts. 
Frequency of oscillation ........................... 80,000 cycles per sec. 
For the above Voltage and Frequency. 
Energy stored... eec reser eser reor hv 375 joules. 
Power input at 1,000 sparks persecond ......... 375 kw. 
Peak value of antenna current ..................... 3,800 amperes. 
Critical resistance of osillatory circuit ............ 53 ohms. 
Initial rate of radiation .............................. 80 kw. 
Radiation resistance ................................. 0-011 ohm 
Log. decrement per oyole due to radiation of 
energy iiie veo den e Ve Sese sa Ps RE RE ER Ua DEÉR 0-0013 
Linear decrement per cycle due to radiation of | 
епетру ОКУТУ онага ГО ҮЛ 0-13 per cent, 
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It will be seen that the decrement due to the radiation of energy 
is extremely low; the decrease in the voltage or current due to 
radiation losses is only 0-13 of 1 per cent. per cycle. In addition 
to the radiation loss there are other losses which have to be taken 
into consideration—namely, the /*R loss in the conductors, the 
ionisation losses in the air around the conductors and the losses in 
the spark-gap. The resistance of the conductors to the 80,000-cycle 
currents can readily be made less than 0:01 ohm, and the ionisation 
losses made negligibly small. The equivalent resistance of the , 
spark will be of the order of 0-1 ohm (between 0-05 and 0-15 ohm). 
If the equivalent resistance of the spark is estimated at 0-1 ohm, the 
total damping resistance is 0-12 ohm. This resistance will cause a 
decrement of only 1-4 per cent. per cycle. The current and rate of 
radiation in Table I. are calculated for a peak voltage of 100 kv. 
This is considerably in excess of the voltages which have hitherto 
been used with rotary spark-gaps; and there may be some uncer- 
tainty as to the performance of a rotary spark-gap at this voltage. 

The Low Antenna for Receiving Purposes.—Up to this point the 
author has only discussed the low antenna as a radiator of electric | 
waves. He now deals with the question whether the effectiveness 
of an extended antenna as an absorber or receiver of electromagnetie 
energy is independent (within the limits previously stated) of its 
height above the ground. ] 

Now, the resistance of a redeiving station consists of (1) the useful 
resistance Z,—that is, the equivalent resistance of the devices which 
consume a part of the received energy and are actuated thereby ; 
(2) the unavoidable ohmic resistance №, of the antenna conductors 
and ground connections; (3) the radiation resistance №; of the 
antenna. i 

The value of (2) can be made smallcr than that of (3), and, of two 
stations operating at the same frequency, the station having the 
higher resistance would, in general, have the higher value of (2) 
resistance. The radiation resistance R, is obtained from the ex- 
pression R= 160? ,?f? /s? ohms, and is, therefore, proportional to the: 


square of the height of the capacity area. 


The author then compares the ultimate values to which the 
current and voltage build up, and the rate at which thcy build up to 
these values, in two receiving stations in which the only resistance. 
is that formed of items (2) and (3) already mentioned. Station A is 
supposed to have the capacity area mounted at a height h, and 
station B at the height 7h,, the antenna being of the same area in the 
two stations. The constants of the two circuits will then be as 
shown in Table 1]. 


Table II.— Relative Constants of Low and High Antenne. 


Station A. StationB. 

Height of capacity area ..............,... Bio еа nh, 
Induced voltage ........................... Ж. © we пЕ 
Сарае ы ыллын ные» C C uus Cin 
Inductance _................................. be. — Wu nL 
Radiation resistance ..................... R _ Wess n?R 

Final current (peak)..................... EIR oues Е /пВ 
Final condenser voltage (peak) ......... E/RCe ...... E/RCw 
Final energy stored, } 72 ............... LE*/2R* ...... LE?*/2nR* 

or ROR? согуга E?/2R2Cw?...... E?/2R*nCw? 

Final rate of radiation ..................... EUR 2 E*/R 
Time constant .............................. 2LIR ...... 2L/nR 


It is seen that the receiving properties of the two antenne corres- 
pond with their respective radiating properties. The current in the 
low antenna builds up to n times the current in the high ; both build 
up to the same condenser voltage, therefore the low antenna stores 
п times as much energy as the high, and has а time constant 7 times 
as long as that of the high antenna. The final rate of radiation is 
the same for both stations; that is, both antenne ultimately 
abstract energy at the same rate from the passing electromagnetic 
waves, but the high antenna abstracts energy as a greater rate 
during the initial stages (first few swings) of the oscillation. The 
high antenna will, therefore, respond much more readily to highly 
damped waves than will the low antenna. This means, of course, 
that when receiving undamped or slightly damped waves the high 
antenna will be subject to greater interference from atmospheric 
disturbances than will thelow antenna. To reduce this interference 
in the case of stations with high antenna additional capacity is used 
in the “interference preventer ” circuits. In other words, the low 
antenna is to be regarded as the equivalent of a high antenna and 
“ interference preventer " combined. 

If, now, the two stations under comparison contain receiving 
devices, the maximum amount of power is expended in these devices 
if the resistance R, of the utilising devices is made equal to the 
resistance Ry. With the resistance R, so proportioned, the final 
rate at which energy is abstracted from the passing waves by the 
antenna ів half as great as it would be if the utilising devices were 
left out of the circuit. Of the energy so abstracted, one-half is 
expended in the utilising devices and one-half is re-radiated. So 
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that in the case of both the high and the low antenna the maximum 
rate at which energy can be expended in the utilising devices is 
approximately equal to one-quarter of the final rate of radiation 
with the utilising devices cut out of the circuit. And since this rate 
of radiation is, as previously shown, the same for stations A and B, 
the conclusions already drawn as to the relative receiving properties 
of the two stations are not altered by the insertion of utilising devices 
with properly proportioned resistances. 

If the station whose constants ате given in Table I. is used to emit 
damped waves, and if a similar station is employed for receiving, 
then the maximum amount of power will be expended in the utilising 
devices if their equivalent resistance is approximately 0-02 ohm. 
With such a resistance, and with a distance of 5.000 km. between 
the two stations and no absorption losses in transmission, the com- 
puted final values of the power received, current, &c., at the receiving 
station are as given in Table III. 


Table III. —Computed Value of Received Power with Similar Sending 
| and Receiving Stations. 


Height of capacity areas ........................... 10 metres. 
Capacity of antenna to earth ..................... 0-075 mfd. 
Distance between stations ........................ 5,000 km. 

Assumed Sending Conditions : 
VOB pr RR E 100 peak kv. 
Current ЧЕРТСЕ ex aa aae raa 3,800 peak amps. 
Frequencv ....... — ——————— P — 80.000 cycles per sec. 
Rate of radiation ..................... E 80 kw. 

Receiving Station : | 
Radiation plus wire and earth resistance......... 0-02 ohm. 
Resistance of utilising devices ..................... 0-02 ohm 
Induced voltage ................. ——— A € 0-0076 peak volts. 
Final condenser voltage ..................... eere eee 5-0 peak volts. 
Pinal current: ОИГО УЛО ЛТ 0: 19 peak amps. 
Finalexpenditure in utilising devices ............ 0-00035 watt. 
Indúctàance dí -————P— 53 microhenrys. 
Time constant................ eese КАТ 0-0026 second. 
Time oonstBrib.. одао ve yay REPE uoa ve PRSE ek 210 cycles. j 


In conclusion, the advantages or merits of low versus high 
antenrz for high power stations are briefly contrasted as shown 
below :— 


Low antenna. High antenna. 


Smaller antenna current. This 
may be of considerable advan- 
tage where arc generators or 
high-frequency alternators are 
used, 

A smaller number of insulators 
will be required ; less likelihood 
of interruption due to insulator 
failures, 


Lower first cost (except where cost 
of land per acre is very high). 
Power condensers are unnecessary. 

Single frequency of oscillation. 

Apparently possible to obtain a 
smaller decrement than where 
power condensers are necessary, 

Less likelihood of damage by 
lightning. 

Probably less interference by 
“ atmospherics.” 


FLUORESCENCE AND PHOSPHORESCENCE AND THEIR 
USE TO PRODUCE LUMINOUS EFFECTS. 


A discussion on the above subject took place at the last meeting 
of the Illuminating Engineering Society on Feb. 22, the Chair being 
taken by Mr. Е.Д. Cheshire (Director of Optical Munitions and 
Glassware Supply, Ministry of Munitions of War). 

The discussion was opened by Mr. F. Harrison Glew, who referred 
to several well known examples of phosphorescence. The glow of 
phosphorous in the dark is due to slow oxidation and the light of 
the fire-fly, and of various marine forms of life, is believed to have a 
chemical origin. Luminous effects can also be produced by the 
oxidation of pyrogallic acid and various organic materials." Lumin- 
escence " is applied generally to indicate the production of light by 
other agencies than heat. The above are examples of chemi- 
luminescence." “ Tribo-luminescence " is exhibited in the lu- 
minous effects produced by rubbing certain crystals (quartz, sugar, 
fluorspar, &c.). When the luminous effect persists after the cessa- 
tion of the stimulating force it is called “ phosphorescence.” Lumin- 
escence which occurs only during the period of stimulation is often 
called ^ fluorescence.” Fluorescence might be excited by the action 
of visible or ultra-violet rays or the radiation from an X-Ray tube. 
According to Stokes's Law such effects involve a transformation to 
energy of a lower order than that of the excitant. A good instance 
of such degradation of energy is the fluorescence of the rhodamine 
reflector used with mercury vapour lamps. the red light thus pro- 
duced being a transformation of the violet and ultra-violet rays 
from the mercury vapour. 
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KM Materials which,’ after exposure to daylight, continue to glow in 
the dark have been known for many years. Crystals of calcium 
sulphide phosphoresce blue, zinc sulphide green. Immediately after 
exposure to a strong exciting force the glow may be quite intense, 
but dies away very rapidly and becomes relatively feeble after a few 
hours. To illustrate the momentary high luminosity produced 
Mr. Glew exhibited a small cylinder coated with zinc sulphide. 
This was rotated at 10,000 revs. per minute and illuminated, on 
the side remote from the audience, by the light from an are between 
tungsten electrodes (very rich in ultra-violet light). The side of 
the cylinder facing the audience appeared a vivid green, visible even 
when the lights in the room were turned on, and with a brightness 
of several foot-candles. 

However the transitory quality of such effects at present limited 
the practical applications of phosphorescent substances. An im- 
portant development was the production of so-called ‘‘ self-lumin- 
ous " paints, which consisted of zinc sulphide with a small admixture 
of radio-active constituents. Fluorescence was excited by the alpha 
rays emitted by the radium. As radium only wastes away at a rate 
which would diminish the intensity of these rays to half in 1,000 years 
the brightness would remain practically constant but for the de- 
terioration of the zinc sulphide and the gradual darkening of the 
enclosing glass or the varnish used with it. The actual luminosity 
attained is roughly proportional to the amount of radio-active 
material used, but the desirable brightness is limited by consider- 
ations of expense and by the fact that greater bombardment leads 
to rapid deterioration of the zinc sulphide. A diminution in 
brightness of 50 per cent. in the course of one year is not unusual, 
but in one sample containing as much as 75 mgrm. of radium 
bromide per gramme of zinc sulphide, the brightness diminished 
to half in 24 hours. It is, therefore, very important to determine 
the order of brightness necessary for different purposes and not to 
exceed this value. 

As regards the darkening effect of radium on glass, porcelain and 
similar materials, this appears to be a purely surface phenomenon. 
In some cases it is possible, by heating the material, to cause it to 
phosphoresce, this release of the stored up radium energy causing 
the discoloration to disappear. 

Mr. J. 8. Dow, who followed, emphasised the relation between the 


. application of such feebly luminous substances and the behaviour 


of the eye at weak illumination. In some cases the phosphorescent 
material could only be seen with a dark-adapted eye, ard, when the 
glow had reached its feebler stage, only by averted vision. Owing 
to the chromatic aberration of the eye a disc of calcium sulphide, 
giving blue and violet light, appeared to “` spread " and its edges 
became indistinct at a distance of a few feet ; the same was true, in 
a less degree, of zinc sulphide. While, therefore, the light from 
such substances was useful for near work—for example, the green 
light from luminescent zinc sulphide was gocd for painting dials, 
&c.— it was less satisfactory fot distant conditions where it would be 
useful if a mcderately strong yellow or orange phosphorescence could 
be preduced. 

The phosphorescence of ''luminous buttons" mede of calcium 
sulphide and excited by any ordinary means wore off rapidly; he 
had found that an hour after close exposure to a 50-watt lamp a 
button 14 inches in diameter could only be just seen by oblique 
vision from across the room. The ordinary illumination in the 
corners of a room was hardly sufficient to excite a useful brightness 
in zine or calcium sulphide and at present the application of these 
substances for coating switches indoors was therefore limited. It 
had been suggested that the cost of using self-luminous paint for 
the purpose was not prohibitive, but at present there were more 
urgent uses for such material. 

Ordinary luminous paint (not self-luminous) might have useful 
applications for coating large areas, in very dark places where there 
was practically no artificial light, if available in larger quantity. 
As regards the self-luminous paints he had found that freshly pre- 
pared 0.2 material had a brightness of the same order as a white 
surface illuminated by full moonlight (about 0-02 ft.-candles). 

Mr. A. Brok explained some of the physiological difficulties which were 
inherent in the photometry of luminous paints. Relative results could 
be obtained with care, though in the case of small samples much patience 
was needed: absolute data could only be stated verv approximately. 
owing to the peculiar colour and low luminosity. Mr. Blok described 
several photometrio methods, involving the comparison of lumincscing 
zinc sulphide with the light of a glow lamp shielded by signal green glass. 
In one method the Juminous material was viewed as a luminous island 
with the surface illuminated through the green-screened glow lamp as a 
background. In another, devised bv Mr. Clinton and Mr. Dow in associ- 
ation with him, the sample was viewed through a small aperture in a 
white sercen inclined at 45° to the direction from which light from the 
glow lamp was reccived. 

In view of the value of such photometric methods in obtaining life - 
tests and in determining in the laboratory the effect of small changes in 
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composition of self-luminous paints their more genera] application might 
have important results. 

Mr. C. C. Paterson described the method of testing self-luminous 
compounds used at the National Physical Laboratory. In judging dials 
the painted dial was placed midway between two metal stencils, which 
were duplicates of the dial tested and had figures of the same size cut in 
them. Behind these two comparison dials was & translucent material 
which received light from a glow lamp screened with green glass. The 
light from the glow lamp was adjusted unti] the cut figures, illuminated 
from behind, appeared as bright as the corresponding painted figures on 
the centre dial. At the National Physical Laboratory they were also 
using an apparatus involving а small ap?rture in the photometric screen, 
substantially the same as that described bv Mr. Blok. 

Mr. A. J. LaxDavu showed a series of experiments illustrating the ex- 
citation of fluorescence in various colours by the rays from a spark 
between iron electrodes. A picture of a church-window in which a 
great variety of blended colours was excited, made a striking impression. 
The speaker also exhibited a 10s. note, the corners of which had been 
impregnated with special] materials. By natura] or artificia] light this 
was indistinguishable from an ordinary untreated note, but under the 
rays from the iron-spark white and green fluorescence occurred. This 
device might be useful as a precaution against counterfcits. 

The CuarnRMaN, in closing the discussion, expressed his satisfaction 
that this important subject was recciving the attention of the Society. 
The help of the scientific societies had been of very great assistance 
during the war in dealing with these and other elusive optical problems. 


THE ROCHDALE CORPORATION GENERATING 
SYSTEM. 


To cope with a rapidly increased demand in their area, the Roch- 
dale Corporation have recently completed important extensions to 
their existing power house, bringing the total kilowatts of turbo- 
generating plant to 9,000. Prior to these extensions there existed 
three 1,000 kw. “ Witton ” turbo-generators driven by Howden 
turbines, the power being generated at 5,800 to 6,600 volts three- 
phase, the generating sets running at 3,000 revs. per min. The new 
additions take the form of two 3,000 kw. “ Witton” turbo-alter- 
nators coupled to Howden turbines, the sets running at the high 
speed of 3,000 revs. per min. The Howden turbines are of the pure 
impulse type, designed to give their output of 3,000 kw. at a high 
eficiency with a liberal margin of overload. The casing and dia- 
phragms are divided on the horizontal centre line, the first three 
stages being arranged for partial admission and the later stages for 


Fic. 1.—View or THE Two 3,000 kw. TURBO GENERATORS. 


all-round admission. The discs are constructed of special Siemens- 
Martin steel forgings accurately balanced. The rim of each disc is 
ptovided with an inverted T shaped slot to receive the blades and 
spacers, the gateway at which these are introduced being subse- 
quently closed up bya patent process. The running clearances of the 
plates in both the axial and radial directions are approximately } in. 

As will be observed from the illustrations, continuous bedplates 
are provided to take the turbines and alternators. The oil tank is 
situated in the middle section of the bedplate, and is equipped with 
a cooling arrangement which maintains the oil in circulation, and 
also the bearings, at a very moderate temperature. A powerful 
governor is provided, and is driven by worm-gear from the turbine 
shaft. By means of an oil relay acting on the throttle valve the 
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governor controls the speed within very close limits, approximately 
1 per cent. variation from full load to no load. The ‘‘ Witton " 
alternators are of the General Electric Co.'s latest construction, 
having solid steel rotors with machined slots, into which the exciting 
conductors are laid, the ‘mouths of the slots being subsequently 
closed by metallic wedges.. ` Ж. 

In the turbo-generators, as is usual in “ Witton " machines, great 
care has been taken of the ventilating arrangements, separate cooling 
draughts of air being drawn in through wet air filters by fans carried 
on the rotor shaft for cooling the rotor and the stator respectively. 
The windings are strongly braced, giving adequate protection against 
short-circuits. These machines are interesting samples of literal 
ratings, as proved by the fact that both generators are frequently 
run by the Corporation with a load of 4,000 kw. for 12 hours on end 
without showing any sign of overheating either in the stator or in 
the rotor. $ 


Fic. 2.—MorTon GENERATOR SETS. 


The station also includes two 500-kw. motor-generators for 
supplying the local continuous-current requirements, the town mains 
being supplied at a pressure of 240-0-240 volts on the three-wire 
system, although the machines can be utilised to supply power to 
the tramway at a pressure of 500 to 550 volts through a change-over 
switch. These motor-gencrator sets are depicted in Fig. 2, and run 
at a speed of 500 revs. per min., the motors being of the synchronous 
type `9 

The Rochdale Corporation have a number of outlying sub-stations 
for supplying various works, and a typical example of these is that 
which furnishes the power supply for Messrs. Robinson’s, the well- 
known wood-working machine manufacturers. This sub-station 
contains three `“ Witton " synchronous motor-generators running 
at a speed of 750 revs. per min. "These motor-generators are to bo 
seen in Fig. 2. 

The electrical generating plant for this installation was supplied 
by the Genera! Electric Co. (Ltd.), of Witton, Birmingham, Messrs. 
James Howden & Co., (Ltd.), of Glasgow, being the main con- 
tractors and manufacturers of the steam turbines. 

We are indebted to Mr. Е. Н. Rudd, A.M.LE.E., the acting 
borough electrical engineer, for permission to take the photographs 
and to publish this description. 
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SPECIAL NOTICE. 
Last week's number of “THE ELECTRICIAN " completed Vol. LXXVIII. 
With next week'snumber will be issued the Index to the Volume. 


THE EDUCATION OF APPRENTICES. 


Employers of labour and others are paying a good deal of 
attention to the question of training of apprentices and of 
those who are qualifying for higher appointments in the 
works. It is well that it should be so. Not without regret 
many have witnessed the passing of the old apprenticeship 
system. So highly developed have workshop processes 
become, and so largely does the machine now do the work 
which at one time was done by skilled craftsmen, that there 
is no excuse for an employer paying youngsters low rates of 
wages on the ground that the said youngsters are being 
taught their trades. The fact that there has been a very 
considerable increase in the number of well-paid engineering 
artisans during the past 15 months indicates that anyone of 
normal] intelligence, with little or no preliminary training, 
can be profitably employed in the engineering and allied 
. trades on work which, prior to the war, was thought to call 
for a degree of skill only to be acquired by years of practice. 

It is for employers of labour to determine what induce- 
ments will have to be offered to boys and, we hope, girls to 
persuade them to engage in the artisan side of engineering 
and to work for a low wage. Of the many possible induce- 
ments, in our opinion among the most attractive are shorter 
hours of employment, frequent changes of occupation and 
a broad scheme of education. All these form part of the 
bigger subject of welfare work. It is only intended to deal 
briefly with the question of education and to hold over for 
the time being a consideration of the other two inducements. 

There are those who would make it compulsory for em- 
ployers to give their young employés facilities during shop 
hours for acquiring what many call technical education. 
In the past such technical education has, for the most part, 
consisted of a heterogeneous mass of subjects such, as elec- 
trical engineering, machine drawing, practical mathe- 
matics, mechanics and the like. To teach such subjects as 
these to the rising generation of engineering artisans is waste 
of time in probably nine cases out of ten, for not more than 
10 per cent. of our engineering artisans will ever have any 
occasion to use such knowledge in their work. Were it in 
our power 80 to do we would make it illegal for well-meaning 
though badly advised employers and education committees 
to engage in any such schemes. As it is we protest against 
the expenditure of public money on schemes which cannot 
by any chance bring about a successful result. 

Assuming that the boy who desires to become an “ engi- 
neer" leaves school at, say, 14 years of age. Notwith- 
standing all arguments to the contrary, we are convinced 
that this is a good age for a boy to leave school. He enters 
the works of a broad-minded employer who believes in the 
 eight-hour day and who is anxious to do his best for the 
boy. There are many such employers waiting for a lead. 
They realise that since most boys and girls have to leave 
School at an early age and therefore at a time when they 
know very little about anything, these juveniles must, 
under existing conditions, become ignorant men and women 
having pride in nothing they do and incapable of under- 
standing the things which are going on around them. To 
guard against this, which, we would say, is not the peculiar 
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characteristic of those having to leave school at an age when 
the children of the well-to-do are just beginning their school- 
ing, the enlightened employer decides that the youngsters 
whom he employs shall be trained. Being a humane man 
he recognises that a boy cannot be expected to fill the 
unforgiving minute for him for 48 hours per week, and 
attend the night school afterwards, as well as get 10 hours’ 
rest to be ready for the next day's work,so he decides that 
the boys working for him shall be taught the things which 
matter during shop hours. 

From experience the employer knows that the average 
boy deliberately wastes several hours per day, besides 
making himself a nuisance to the men in the shop. He 
arranges, therefore, to cut down the time actually spent in 
the works by slightly less than one-third, or, say, 15 hours 
per week. During these 15 hours, which correspond to 
three hours per day, classes are held and attendance is 
compulsory. To begin with the subjects taught have no 
direct bearing on engineering. They form a continuation of 
some of the subjects taught in the elementary schools and, 
in addition, particular emphasis is placed on the English 
language and on the duty of man to his neighbour and to 
himself. As the training advances an attempt is made to 
teach the principles of government. Certain of the boys 
are taken by their instructor to the meetings of the local 
council and to the police court. ' Permission is sought to 
visit the workhouse in order to show how the poor laws are 
administered. 

The employer endeavours to have the boy so trained that 
he can think things out for himself. Social problems, 
politics and economics are discussed on non-party lines. 
Questions relating to home and foreign trade are intro- 
duced ; good books are read; emphasis is given to the 
principal events in the history of their own country (at the 
elementary school they have learned as much as is good for 
them to know about the kings and queens), and some of the 
stirring passages in the history of other countries are dealt 
with. Morning, noon and night, year after year, the 
lesson is taught that of all the things man can turn his hand 
to, noble fruitful labour is the greatest. 

The young fellows now approaching 18 years of age, 


' begin to realise that by working alone they can accomplish 


nothing, and that co-operation enables them to live. Their 
instructor, who was at first little better than a policeman in 
the classroom, is now their friend, and he drives home the 
moral of the pinmaker, with utmost industry, making 20 
pins per day, and of the 10 pinmakers working in concert 
making upwards of 48,000 pins per day. He now begins 
to teach something of the trade on which they are єп, 
dealing with each item and giving examples of the practice 
of other countries. 

As yet none of the boys have been allowed to attend tech- 
nical classes. The attempt has been made to teach them 
how to think, and to teach them the things likely to be 
most useful to 90 per cent. of them, at an age when they 
learn most easily. It were surely better to do this than 
endeavour to teach so-called engineering and science to 
those who write their own names with difficulty, and whose 
knowledge of mathematics is limited to the making of mis- 
takes in arithmetic. After such a course it will probably 
pay to allow one boy in 10 to attend full-time day classes at 
a technical college, and in many cases it will be found that 
those likely to benefit are not the most useful craftsmen. 

By the time they reach 18 years of age most of the boys 
will know whether they are likely to make headway in the 
trade at which they have been working part time for four 
years. If there are good reasons for believing that a boy 
has been unfortunate jn his choice of a trade it should be 
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possible for him to change, and in no case would a boy be the 
worse for having spent a number of years in the works before 
starting on another line of business. | Js 

Elsewhere will be found an article by Mr. F. M. DENTON, 
in which particulars are given of Sir A. TREvor Dawson’s 
proposed scheme for the training of engineers. In this 
scheme boys enter the works at 14 years of age, and spend 
half the time in the shops and half the time in the class room, 
the boys working in pairs to simplify the management of the 
works. Like Sir TREVOR, we believe that such a scheme 
would work a revolution in the engineering industries, and 
would put them into a position to face the severest compe- 
tition that can arise. Few men have better opportunities 
than he of putting such a scheme to the test and of making 
It a success. | 

We look forward to the time when the evening schools, 
which Mr. DENTON rightly calls sweating factories, will 
be either closed or burnt down. There are few things, savs 
Mr. DENTON, so sad and so brave in our country to-day as 


the efforts of the thousands of boys who struggle on from | 


vear to year, often sleepless, foodless and restless ; crowding 
into each long day, already filled with manual labour, three 
hours of mental effort. As one of the boys referred to, and 
as a teacher of such boys for over 20 years, we know a little 
about the sadness and difficulty of acquiring an engineering 
training in this barbaric country which many of us call 
home. А 


REVIEWS. 

— Áo 3 

Eight Lectures on Theoretical Physics. Ву Max PLANCK. 

Translated by A. P. Wiis. (New York: Columbia University 
Press.) Pp.ix.+130. $1. 

In 1909 Prof. Planck delivered a course of lectures at Colum- 
bia University on ''The Present System of Theoretical 
Physics." These lectures, duly published in Berlin in 1909, 
have now been translated into English by Prof. Wills. The 
author’s deservedly high standing in the world of physics and 
mathematics make his criticisms well worth studying, and 
several of his suggestions will be found most helpful. To the 
English reader (the reviewer does not include those who dwell 
north of the Tweed), however, the elaborate philosphical 
investigations will not prove inviting, and he will find diffi- 
culty in following the mathematical reasoning in several places. 

In the first lecture when discussing ‘ reversibility and 
irreversibility," the author points out that in the early days the 
fundamental ideas of physics were taken from the sense per- 
ceptions of man. 
excluded from physies. For example, tone in acoustics and 
colour in optics are now defined by a vibration number or 
wave-length, and temperature in the theory of heat is defined 
by the volume change of a thermoinetric substance or by a scale 
based on the second law of thermodynamics. It will be noticed 
that the sense perceptions of sound, light and heat are not used 
in these definitions. B 


It is sometimes stated that the importance of the second law - 


lies in the fact that water flows down hill, electricity flows from 
a point of higher to a point of lower potential, &c. Thisis quite 
erroneous. Water can flow upwards, as in a spring, and elec- 
tricity sometimes flows from points of lower to points of higher 
potential, as, for instance, during the oscillatory discharge of a 
condenser. | 

Planck bases the second law of thermodynamics оп the fact 
that it 1s impossible to construct a motor which only involves 
the raising of a load, and the cooling of a reservoir. The second 
law is that there are processes in nature which in no possible 
way can be made completely reversible. In these cases the 
entropy of the system tends continually to increase. With 
each irreversible process the world takes a step forward the 
traces of which can never be obliterated. Planck believes that 
in the physics of the future the first and most important divi- 
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` sion of all physical processes will be into reversible and irrever- 


sible. | ` 

In the second lecture the thermodynamic states of equili- 
brium in dilute solutions are discussed, and a well-merited 
tribute of praise 1s given to the work of John Willard Gibbs. 
The atomic theory of matter is next described, and a clear 
description of the-modern theory is given, stress being laid on 
the assumptions made in proving the usual formule. The 
calculation made of the entropy of an ideal monatomic gas is an 
excellent illustration of the value of mathematics in physical 
investigations. It is rightly pointed out that when we pass 
from stable atoms to the unstable atoms of radioactive sub- 
stances we can no longer employ the kinetic theorv of gases. 
In the fifth and sixth lectures the electrodynamical and the 
statistical theories of heat radiation are discussed. The 
theorems in heat radiation are well known, and it 15 most 
valuable to have this simple exposition of them by their 
author. So rapidly, however, has the theory of heat radiation 
developed in recent vears that the author's treatment must 
now be seriouslv modified. | 

In the last two lectures the principles of least action and the 
principles of relativity are discussed. By applying the prin- 
ciple of least action the author deduces the Maxwellian field 
equations. This is a notable advance in the theorv of an 
atomic ether. Having completely eliminated the ether the 
principle of relativity is then framed as a basis for investigation. 
With the exception of a few misprints, J. J. Thompson for 
J. J. Thomson, Galilee for Galileo, &c., the printing has been 
well done, and investigators will find the broad margins useful. 
| A. RUSSELL. 


A Manual of Practical Physics. Ву Н. E. НАрькү, B.&c. 
don: Macmillan & Co.) Рр. viii.+ 265. Price 3s. 

This work has been written with а view to the requirements 
of candidates for the pass intermediate examinations of the 
various British universities, and although the reasonalle size 
and moderate price do not allow it to be claimed that the book 
is quite exhaustive as far as such examinations are concerned, 
vet the student who has performed the experiments described 
and who understands the principles taught by them should be 
able to undertake any ordinary practical exercises in elemen- 
tary physics. | 

The volume is divided into 18 chapters, grouped into six 
sections dealing with General Physics (96 pp.), Heat (47 pp.), 
Light (28 pp.), Magnetism (12 pp.), Static Electricity (16 pp.) 
and Voltaic Electricity (35 pp.) respectively. In all, 166 ex- 
periments are described, illustrated by 153 diagrams and 
graphs, which are exceptionally clear and instructive. It may 
not be necessary for those students of intermediate standard 
who have already taken a preliminary course in physics to 
carry out all the above experiments, as a number of exercises. 
dealing with the more elementary measurements are included 
in order to make the course described complete in itself. Some 
of the experiments are preceded by a brief reference to the 
theory, where experience has taught that a special danger 
exists that the practical work may be approached with 111- 
defined notions of the principles involved. 

As a guidance to the style of recording observations, a 
number of the experiments are followed by tabulated data 
and deductions obtained in actual laboratory work. 

The apparatus required for the performance of the experi- 
ments described in the course is generally of the simplest 
possible character, and is such, as would be found in anv 
laboratory ; indeed, a considerable amount of it could readily 
be put together by a student of ordinary ability. 

At the end of the volume is given a collection of 138 numerical 
and experimental exercises, many of which are taken from 
examination papers. Answers to the numerical questions are 
included, and the practical exercises will serve as a test whether 
the student clearly understands the principles taught in the text. 

Tables of standard wire gauge and of maximum pressures 
of water vapour, and a very useful and complete index, con- 
clude a volume which may be thoroughly recommended as a 
great assistance to those students for whom the course has been 
prepared. B. W. C. 
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S SINGLE-PHASE POWER PRODUCTION.* 


BY К. Е. W. ALEXANDERSON AND G. Н. HILL. 


Summary. —1t is pointed out that the production of single-phase power should not interfere with the general scheme of central- 


isation of power, and means are suggested for producing single-phase power without limiting the usefulness of the station. 


Both 


the mode of operation and the theory of phase converters are discussed with reference to their adaptability for producing single- 


phase power from polyphase circuits. 


In view of the universa] use by power companies of polyphase 
generation and transmission of electric power for general purposes, 
the production and delivery of single-phase power must be con- 
sidered as a special problem. The ideas of consolidation and co- 
operation and standardisation of electrical supply have recently 
been given serious attention. 

Differences in voltage cannot be avoided, but to equalise this does 
not entail great loss of efficiency or undesirable features. 

Differences in frequency are more serious, and the decision as to 
the most desirable frequency for general] use has resulted in adopting 
a variety of frequencies in different localities. We (in the U.S.A.) 
now look upon 60 cycles as standard. There are, however, many 
excellent systems and stations using 25-cycle power, and the reasons 
for adopting 25 cycles were good and sufficient when they were 
established. Yet they could be duplicated to-day with 60-cycle 
apparatus for less than the original cost, and with a distinct gain in 
general economic usefulness and value. 

Single-phase power may be obtained by— 

l. Separate generating and distribution systems for single-phase 
and polyphase load. | 

2. Polyphase generation and distribution of single-phase load 
between the phases so that in effect the load becomes a polyphase 
load. | 

3. Polyphase generation апа transmission with motor-generator 
sets at sub-stations. 


4. Mixed single-phase and polyphase load furnished by the same ` 


distribution system in combination with methods for correcting the 
unbalancing effect of the single-phase load. 


The first method comes under the head of special and abnormal 
development. It has the further disadvantage, as regards the 
generator, of increased size, weight and lower efficiency as compared 
with polyphase generators. Single-phase generators have been 
built only for 25 cycles or lower, and to a limited extent for special 
purposes. This method seems to offer the least promise of general 
usefulness. | 

The second method has the advantage of the polyphase alter- 
nator. It is generally used for incandescent lighting distribution 
and for power and heating where the unit of energy capacity is small 
and adapted to division between the phases, so as to result in very 
little, if any, unbalancing. It has been proposed and used to a 
limited extent for heavy single-phase loads, but the difficulty of 
preserving even an approximate balance between phases makes 
this method insufficient for large power requirements. It has the 
further disadvantage of requiring generators of the same frequency 
as that which the load demands. | 

The third method has the advantage of entire freedom as to 
generator and transmissiqn, and permits a single-phase load of any 
frequency or power-factor to be drawn from any standard polyphase 
system without disturbing the balance or regulation. It provides 
means, moreover, of improving the power tactor of the system by 
synchronous motors, and from the power system standpoint is the 
most desirable of all methods when large unit amounts of single- 
phase power are demanded. It is the only method of producing 
low frequency single-phase power from a 60-cycle system. The only 
objection that is made to this method is the cost of motor-generator 
sets and the cost of attendance. 

The first cost of equipment, it is true, is greater than static trans- 
formers alone, but this is balanced to some degree by lower costs at 
the power station and in the transmission line. The cost of atten- 
dance is frequently made negligible by so locating the sub-stations 
that the attendant may have other duties, and by introducing 
automatic devices to start and switch the motor and generator. 

This disadvantage, moreover, largely disappears when, as usually 
happens, a system of single-phase generation is connected to other 
systems through motor-generator sets for interchange of power. 

No. 4 із in general respects the same as No. 2, with the addition 
of a relatively new development known as the “ phase converter," 
which preserves the balance of the system even when large blocks 
of single-phase power are taken from the system. Its use greatly 
extends the possibility of connecting single-phase loads directly to 


a polyphase system, provided the frequency does not have to be 
changed. 


© Abstract of a Paper read before the American Institute of Electrical 


Engineers, 


THEORY OF PHASE CONVERSION. 


The earliest known form of phase conversion is splitting the phase 
by induction and capacity. In this case the energy of one phase 
is stored for a fraction of a cycle and released again so as to make 
the same energy active in another phase. All methods of phase 
conversion, therefore, involve the storage of energy, even the phase 
conversion of wattless currents. / 

The method of storing energy in inductances and condensers is 
very convenient for high-frequency currents, but has not up to the 
present found much practical application for low-frequency power 
current. There is, therefore, for phase conversion on a large scale, 
only one type of apparatus that can be considered, namely, a rotating 
machine which stores the energy in the mechanical inertia of the 
rotor. 


The following three methods of looking at the problem may be 


helpful :— 


1. PHASE CONVERTER CONSIDERED AS A MoToR-GENERATOR. 


The phase converter is built as a quarter-phase induction motor or 
synchronous motor with a squirrel-cage; one phase is а motor 
phase and the other phase is a generator phase. The input of the 
motor phase is equal to the output from the generator phase, not 


only in the average value of the power flow, but in the instantancous 


value of energy flow which is delivered and returned during the same 
half cycle. The only difference between the energy flow in the two 
phase windings of the converter is that the momentary values of 
current, volts and energy are delayed } cycle in one winding in rela- 
tion to the other. The squirrel-cage is the medium for the transfer 
of energy, and the mechanical mass of the rotor provides the energy 
storage. Various means can be provided for producing the desired 
energy flow, and will lead to different types of phase converters. 
Broadly, the result of these means must be the desired flow of cur- 
rents through the windings, and, therefore, the means must consist 
in providing the necessary E.M.F.s to cause these currents to flow 
through the windings. 

One method is to use an auxiliary generator which impresses the 
desired E.M.F. on the windings. Another method is to connect the 
windings of the converter with reference to the source of power 
and the load in such a way that the E.M.F.s are furnished auto- 
matically by the source of power. 

The first method leads to the phase converter connected in shunt 
to the line and is the type that has been adopted in the phase bal- 
ancer stations of the Philadelphia Electric Company ; this type may 
be referred to as the shunt converter. The function of the shunt 
converter is to transfer energy from one phase to another in a poly- 
phase system so as to neutralise the effect of single-phase load drawn 
from the same system in another place. The second method of 
producing the desired flow of current in the system leads to the 
series converter. In this type of converter the single-phase circuit 
is in series with one phase of the converter. The function of the 
series converter is not to correct for a single phase load that has been 
placed on a polyphase line, but to change the single-phase load into 
a polyphase load before it is connected to the line. 


2. THE PHASE CONVERTER CONSIDERED AS A POLYPHASE GENERATOR. 


This second point of view is more artificial than the first, but is 


. more helpful in analysing the function of the phase converter. A 


single-phase current can be consideted as resolved into two poly- 
phase components with opposite phase rotation. One of these 
polyphase components has the same phase rotation as the power 
svstem, and constitutes a legitimate load on the power system. The 
other component, which has the opposite phase rotation, is the one 
that causes the unbalancing of voltage, heating of generators and 
motors connected to. the system, &c. The function of the phase 
converter is to neutralise this component of the single-phase load 
which has opposite phase rotation. From these considerations it 
becomes evident how the phase balancing can be accomplished. 


This function consists in providing a machine which feeds into the 


system a polyphase current which has opposite phase rotation to the 
system, and is equal and opposite to the component of the single- 
phase load we wish to neutralise. It is now evident how the phase 
balancer ought to be constructed. The converter should be a poly- 
phase machine, not necessarily synchronous, but preferably so in 
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‘order not to draw lagging current from the system, and means ате 
to be provided for forcing a current to flow through the windings of 
the phase machine which has opposite phase rotation to the system. 
The currents of opposit2 phase rotation are to be regulated in mag- 
uitude and phase corresponding to the single-phase load. One 
convenient way of producing such adjustable polyphase currents 
is to provide a polyphase generator with its field controlled by 
suitable regulators. These considerations lead to the design of the 
shunt converter with direct connected balancer and regulators, such 
as used by the Philadelphia Electric Company. The set consists of a 
main converter and an auxiliary balancing machine which is con- 
trolled by automatic regulators. The main converter is mechanically 
connected to a generator which is called a balancer. The function 
of this balancer is to circulate polyphase currents of the desired 
phase and magnitude in the windings of the converter. This auxi- 
liary generator is small compared to the converter because its output 
is used only to overcome the losses and inductive drop in the windings 
of the main converter. 


3. THE PHASE CONVERTER CONSIDERED AS A TRANSFORMER. ~“, 


This point of view is also more artificial than the first one, but it is 
helpful in understanding and analysing the functions of the series 
converter. The two stator windings of the phase converter are con- 
sidered as the primary and secondary of a transformer. The 
squirrel-cage rotor is a medium for transferring the current from the 
primary to the secondary, and the characteristics of the phase con- 
verter as a transformer differs from the ordinary transformer only 
by the fact that the time phase of the secondary is } cycle from the 
time phase of the primary. This displacement of time phase is due 
to the time required for the squirrel-cage to rotate through the angle 
corresponding to the location of the primary and secondary windings 
of the stator. The function of the series converter is easiest ex- 
plained in connection with a quarter-phase system, but it is obvious 
that it can be used in a three-phase system by the use of a Scott 
transformer connection. The object ір the use of the converter is to 
distribute the single-phase load equally in the two phases of the 
quarter-phase system. The ratio of current transformation is for all 
practical] purposés constant at all loads at which the transformer can 
be used. The voltage drop on the secondary side is the sum of the 
impedance drop in the primary and secondary winding. In the case 
of the phase converter the impedance drop includes the drop in the 
squirrel-cage, which is the transfer medium. The change of a single- 
phase load into polyphase load is automatic and results in a perfect 
distribution of current in the two phases at all loads. The voltage 
delivered to the single-phase circuit has a slight drop with increasing 
load, and has characteristics with reference to current and power- 
factor as would be obtained by placing an impedance in series with 
the single-phase circuit equal to the impedance of the windings of the 
converter. 


APPLICATIONS OF PHASE CONVERTER. ' ‘ 


In regard to efficiency and size the phase converter can be con- 
sidered as being in the same class as the synchronous condenser. 
The fact that the machines can be designed so that they are useful 
as synchronous condensers and phase converters simultaneously is 
worth consideration in the application of the methods of phase con- 
version, as several methods of application are possible. In the first 
place, it is possible to place the phase converters either in the power 


house or at any desired place of the distribution system. Syn-' 


chronous condensers may be needed on distribution systems for the 
sake of counteracting low power-factor, and such synchronous con- 
densers can if deeired be designed so that they can in addition be 
used as phase balancers in order to make it possible to draw single- 
phase load from the same system. If, on the other hand, the main 
load is synchronous converters with unity or leading power- -factor 
it may be more practical to locate the phase balancers in the power 
stations. The single-phase load is usually of low power factor and 
the lagging current of the single-phase system may be furnished 
either to the single-phase distribution system by single-phase syn- 
chronous condensers or may be furnished in the power house by 
polyphase machinery after the whole k.v.a. of the single-phase load 
has been converted to polyphase. In the latter case the phase 
converter can be used for power-factor correction as well as phase 
conversion, but it must then be large enough to convert the whole 
single-phase k.v.a. at a low power-factor and furnish polyphase 
current to correct for this power-factor ; whereas in the other case 
where the single-phase power-factor is corrected for by synchronous 
condensers the phase converter needs to convert only the power 
component of the single-phase load. The choice between these 
methods of conversion will depend upon local conditions of ex- 


pediency. 
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The shunt converter is of particular value in those cases where it 
is expected that single-phase load may be drawn from different. 
phases of a polyphase system. In such cases unbalancing of the 
single-phase load will be partly neutralised, and it will be necessary 
to convert only the difference between the single-phase loads. There 
are, on the other hand, cases where the series phase converter can be 
used to best advantage. These are cases where it is desired to con- 
vert the single-phase load at the point where it is connected to the 
polyphase system. The series converter here has the advantage of 
simplicity, as the arrangement is automatic and no auxiliary genera- 
tor or voltage regulator is needed. In cases where a single electric 
welding machine or a single arc furnace is to be fed from a polyphase 
system the series converter should be recommended. 

The methods that may be employed in order to equip a power 
system so that it can take on mixed single-phase and polyphase 
load can be classified in the following groups :— 


(a) The use of standard polyphase generators and phase converters 
for correcting the unbalanced load The phase converters may be 
placed either in the power station or substations and may be :— 


1. Shunt converters, or 
2. Series converters. 


(b) The use of special generators with squirrel-cage windings: 
adapted for mixed single-phase and polyphase load, and an equip- 
ment of automatic apparatus to prevent the unbalancing of Ка 
that the single-phase load tends to produce. 

(c) The use of standard polyphase generators and special single: 
phase generators connected to the same busbars with automatic 
means for regulating the governors and fields of the single-phase 
generators so that they will absorb the entire unbalancing of the 
current. 

The choice between these three methods of balancing a power 
system with mixed load will depend upon local conditions and ex- 
pedience. All three methods have the advantage of avoiding dupli- 
cation of the transformation and distribution system. The first 
method involving the use of the phase converter introduces the least 
change in standard polyphase power systems and is adapted for cases 
where the polyphase load is predominant. The second method is 
adapted for cases where the single-phase load is predominant, and 
has the merit of making all the ү ари units available for both 
single and polyphase power, as the system may demand. It is thus 
adaptable to growth and changes in the system, to preservation of 
good load factor and interconnection with other power systems. 
The third method does not offer any particular advantages over 
the two others but is mentioned for the sake of completeness. Its 
use might be consideréd in cases where single-phase and polyphase 
generators are alreadyfin use in the same power house, and it is de- 
sired to use the polyphase distribution system for taking on single- 
phase load. The efficiency of all three methods may be said as a 
whole to be on a par. In specific cases some slight advantage may 
be figured out for each of the systems, but the determining factors 
will not be so much the inherent efficiency of the electrical apparatus 
as the difference in load factors and the influence of load factors on 
steam economy. 


—€——ÓÓÓÓ——MR 


Japanese Foreign Electrical and Allied Trades.—Statistics 
have recently been published of the foreign trade of Japan 
during 1914 and 1915 in electrical and allied goods imported 
from different countries. Of a total of £1,226,500 of such goods 
imported to Japan in 1914, this country contributed goods 
worth £317,800. In 1915 the total imports were £899,100, of 
which £231,500 were made in Great Britain. Before the war 
Germany led in electrical goods sent to Japan. In 1914 the 
German total was £431,300. In the following year but £23,800 
were of German manufacture, while the imports from the 
United States were £381,700. Most of the trade referred to 
was in goods allied to the electrical trade. Of the purely 
electrical trade the total imports in 1914 were £406,300 and 
in 1915 they were £100,700. Britain is strong in manufac- 
tured copper, in cranes, steam engines and boilers, and storage 
batteries. The figures show that Germany was strong in gal- 
vanised wire, line material and poles, cable, turbines, internal 
combustion engines, lamps and instruments. The Americans 
stand first in dynamo-electric machinery and measuring in- 
struments. The present is undoubtedly an opportunity for 
the United States, of which full advantage will be taken. 
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A LARGE ELECTRIC COOKING PLANT. 


The Carron Company recently completed a large electric cooking 
plant of a total capacity of 332-8 kw. in a munitions factory, and 
although we are precluded for obvious reasons from giving full 
details of the installation, the following particulars of some of the 
plant will be of interest. 

In such a plant the oven plays a prominent part in the construc- 
tion of the range. Fig. 1 shows a standard oven measuring 22 in. 
wide by 22 in. deep by 20 in. high. These ovens are constructed 
of cast iron, and have porcelain enamelled steel linings throughout, 

being double cased and 

N heavily lagged, whilst the 

| usual top and bottom heaters 

| are fitted in all of them. 

Each oven is also fitted with 

a toughened glass inspection 

/ window and thermometer as 

| an extra, in addition to the 
iy usual internal accessories. 

| The ranges are usually 

built up of three such ovens, 

but sometimes of double this 

number, as seen in Fig. 2. 


The hobs on these ranges 
carry their standard tillings, 
of which there are two, cach 
Measuring 29 in. by 22] in., 
and another filling under 
which is mounted the grill. 
These fillings, which аге 
machined quite flat, each 
have three boiling sections, 
as shown їп Fig. 3, of 
various sizes and loadings, 
and as the castings are very 
LL. thick there is a large reservoir 
Ето. 1.—View or SrTaNDARD Ovex, ОЁ heat, and the whole plate 
| сап be utilised for cooking 
operations, whilst, of course, the individual sections are working at a 
much higher temperature than the rest of the plate. We are in- 
formed that some of these have been in operation over a year for 
many hours at a time, with very satisfactory results. The loadings 
of this range are: Ovens, 5-5 kw. each; grill, 4 kw ; hob fillings, 
6 kw. each, making a total of 32-5 kw. 
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Fic. 2.— ARRANGEMENT OF SIX OVENS. 


At the back of the hob is mounted a white porcelain enamelled 
splash plate, from which the brackets are fixed, carrying the switch- 
board which has been extended over the hob, thus making it much 
more convenient for the cooks to operate the switches. Each heating 
element is arranged for three-heat series-parallel control by means 
of the rotary indicating switches, which, along with the fuses and 
pilot lights, are mounted on the board. Also each ruby glass in the 
pilot lights have etched upon them the element or section corre- 
sponding to that which the switch beneath it operates. The Carron 
method of standard units of ovens, hob fillings, &c., lends itself 
admirably to extension and ready assembly on site, not overlooking 
the handling for transit. = 

There are eight hot closets, each 22 ft. overall in length, by 
2 ft. 9 in. high by 2 ft.6 in. deep. They consist of four compartments, 
having three divisions or shelves, all separately heated by standard 
interchangeable Carron elements. The linings and shelves are all of 
white porcelain enamelled steel sheets. Each section is rated at 
5:25 kw., making a total of 21 kw. per hot closet, and the heat regu- 


\ 


lation is such that three-heat series-parallel control is obtained їп 
each shelf. In this case the rotary indicating switches and fuses are 
mounted on the ends and in the centre of the equipment, the finish 
of which is bright stove black enamel, with hob and facings nickel- 
plated and polished. 

The boiling table illustrated in Fig. 4 is one of five also included 
in the same equipment, and is designed on the same principle as the 
standard fillings described in the ranges, the only difference being 
that they are cast in one solid piece, carefully machined quite flat on 


the top and the element receiving surfaces underneath. These 
tables each measure 


6 ft. long by 2ft. 6 in. 
high by 2 ft. deep, 
аге arranged for 
seven boiling sec- 
tions. whìch are 
rated at different 
loadings varying 
from 25 kw. to 
1:2 kw.. and giving 
a total of 17 kw. 
per table. All the 
elements are inter- 
changeable, and are 
readily accessible in 
case of necessity. 
Solid “bus bars are 
used for the main 
connections where 
possible, and heavy 
gauge nickel wire 
for the remainder, no loose beaded wires entering into their ^21- 
struction whatever. On the back of the table is mounted a 16 in. 
fine cast-iron skirting. and over this is mounted the control board 
which carries a rotary indicating switch to give three-heat series- 
parallel control for each section. These, along with the,fuses and 


Fie. 3.— Pras View or DotiLING SECTIONS, 
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Fic. 4.—ARRANG OTe or Rowman Тав Е, SHOWING SEVEN BoILING 
SECTIONS. 


pilot lights, with numbered etched ruby glasses to correspond with 
the sections, complete the equipment of a table. | 

There are two 6-gallon copper stock pots, each self-contained, and 
rated at а maximum of 5 kw. These are also wired up to the usual 
three-heat rotary indicating switches on a standard board. 4 

In addition to the foregoing, a number of Carron standard inde- 
pendent 10 in. boiling discs are used in these kitchens, which are 
rated at 1-6 kw., are self-contained and have the usual heat regula- 
tion. There is also a 6 ft. hot closet similar to the larger ones, and а 
3 ft. boiling table, similar to the 6 ft. illustrated, only rated at half 
their loading, these bringing the total loading of plant up to 332-8 kw. 

The installation of this plant has been going on for over a year, 
and it has not yet been working at its maximum capacity, but the 
results so far obtained are very satisfying. We hope at some future 
date to be able to publish a series of interesting figures relative to this 
undertaking, which, when it is completed, will no doubt lead to 
similar developments in other factories and works now that the 
welfare of the employés is receiving more attention. 


— — — —— — 
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PROTECTION OF TRANSFORMER NEUTRALS AGAINST 
DESTRUCTIVE TRANSIENT DISTURBANCES. * 
i BY MAX H. COLLBOHM. 


Summary.—The author points out the danger to which the neutral 
point of transformers, connected to long-distance transmission lines, are 
exposed through the building up of excessive potentials at this point 
under conditions of atmospheric lightning. | 


It is a well-established practice to protect the low-tension windings 
‘of a transformer through a spark gap against the excessive potentials 
induced upon it through capacity effects between high-tension and 
low-tension windings under abnormal voltage conditions on the high- 
voltage side. There also exists, however, a distinct danger to the 
high-voltage side which is not generally recognised and which cannot 
be guarded against by the ordinary types of arresters. This danger 
is evident from the following consideration :— 
If during a lightning storm a discharge takes place from a cloud 
above a transmission line the electrostatic charge, previously induced 
by this cloud in equal quantities and like polarity on all three wires 
of a three-phase line, is suddenly set free and travels in both direc- 
tions along the line. Inasmuch as for all practical purposes the three 
wires of the same line offer the same impedance, and as this is also 
true of the main power transformers on either end of the line, the 
speed of propagation of the released electrostatic charge, or more 
correctly that portion of it which has not been discharged over the 
insulators, is exactly alike in all three wires. Consequently, the 
neutral point of the transformer constitutes the reflection point for 
all these travelling waves. If the potential of this travelling wave 
after having reached the station is below the value for which the 
arresters have been set it will pass through the transformers, and aa 
the charges from all three wires meet at the neutral point they build 
up to three times their individnal potential at that place. Although 
the P.D. to ground of each individual charge may be below the safe 
-electrostatic stress of the transformer winding and terminal bushing, 
the combined effect of the triple voltage is likely to produce dis- 
astrous results. | 

_ The writer was confronted with this condition in the operation of 
a system where the 66,000-volt step-down transformers showed 
repeatedly momentary arcing from the neutral transformer terminals 
to the case, a distance of 3ft. In one instance the are formed 
between the neutral lead under oil and the transformer iron. 

In order to provide a discharge path for this dangerous potential 
a multigap arrester is to be installed at the neutral point and adjusted 

to discharge at 42,000 volts. A multigap arrester was chosen in 
place of an electrolytic arrester in order to avoid the inconvenience 
of providing for the necessary special arrangement and constant 
attendance for the regular charging of the latter. 

On account of the urgent need for protection of the transformer 


neutral, a makeshift arrangement has been used to serve until the 
This arrangement consists of 


multigap arrester сап be installed. 
two zinc balls 5 in. in diameter set 6 in. apart, each supported by an 
iron rod and connected to the neutral point and ground respectively, 
thus forming a relief gap for the transient excess potential. This 
arrangement has worked well during recent lightning storms, when 
discharges over this spark gap have repeatedly been observed. This 
proves that protection against the above-mentioned transient dis- 
turbances can be obtained bv a shunted spark-gap. It is of interest 
to note that the spheres were originally set 12 in. apart by error, and 
even with this wide setting the previously mentioned. discharges 
have been observed. indicating a P. D. of about 350,000 voits between 
neutra] апа ground. | 

It should be noted that the trouble occurred only on the trans- 
former neutral in the sub-station, while no disturbances of this nature 
were observed in the generating station, where the metallic ground 
rheostat between transformer neutral and ground served to drain 


off these transient charges. 
The danger from this source is only present in Y-connected trans- 
formers where the neutral acts as a reflection point. If delta con- 
nection is used on the high-tension side, the incoming charge divides 
at each corner of the delta, one-half going into one transformer and 
the other half going into the other transformer. The middle point 
of cach transformer will in this case be the reflection point, but the 
accumulation of potential at this place will, therefore. not be greater 
than that of the original charge on each line wire at the transformer 
terminal. This statement, however, must not be taken to dispute 
the fact that potentials higher than that possessed by the original 
charge at the transformer inay exist within the transformer winding, 


due to the piling-up of potential through reactance under high fre- 
quency or steep wave fronts. However, as experience proves that 


the electrostatic charges actually pass through the transformer and 
ad before the Am. Inst. E. E, 
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build up at the neutral point to destructive potentials, it appears 
that their wave front has become less steep, due to the impedance of 
the transmission line between the point of lightning discharge and 
the transformer station. From this consideration it would seem that 
lines of greater lengths should be more subject to this danger of 
potential rise at the neutral than those of shorter lengths, where the 
impedance may not be great enough to flatten out the transient 
wave front sufficiently to permit of its passing through the windings. 
In this latter case, however, danger is present from abnormal potential 
rises within the transformer due to reactance as mentioned before. 
1 
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DIESEL ENGINE USERS’ ASSOCIATION. 


———— — 


At the February meeting of the Diesel Engine Users’ Asso- 
ciation a discussion took place on Mr. E. A. Evans's Paper оп 
" Chemistry and Examination of Lubricating Oils," which had 


been read at the previous meeting. 

A communication from Mr. T. €. THOMSEN was read, in which he 
referred to changes brought about by the oxidation and polymerisation 
of the hydro-carbons present in lubricating oils. 

Mr. C. О. Mirrow referred to the corrosion noted in some air com- 
pressors, which he suggested might possibly be caused by the formation 
of acids in compressor coils due to the ‘cracking " of the lubricating 
oil used. He quoted instances of compressors of identical design, working 
practically side by side and under similar conditions, wherein acid would 
be present in the case of one machine and not of another, the lubricant 
used in both being of the same brand. Не asked whether the explanation 
might not be found in the formation from the lubricating oil of some of 
those unstable compounds to which Mr. Evans had referred, and, if so, 
what was the factor. temperature or pressure which, by attaining abnormal ° 
values in a compressor, might most conduce to the release of the same. 
He had noted a fact in connection with the working of an air compressor 
at Maidenhead which seemed to confirm this idea. The delivered air was 
abnormally hot, and there was strong evidence of acid formation in the 
coils of the higher stages. The engine was overhauled, and the oppor- 
tunity was taken to fit a non-return valve on the delivery pipe. The 
running of the compressor was then much improved, the delivered air 
being quite cool, and evidence of acid formation entirely disappeared. 
The same brand of lubricating oil had been used throughout. | He ought 
that it was possible that the former high temperatures were duc to 
lack of tightness of the high-pressure valves, and that the added non- 
return valve has simply inyproved the efficiency of the delivery valves 
and prevented pulsating of the air at that point. И was known that 
leaky valvas would cause or lead to overheating of the air, and that it was 
a difficult matter to keep compressor valves continuously tight. 

Mr. GEOFFREY Porter (President) mentioned that the decomposition 
or " cracking " of hydro-carbon oils under pressure at. various tempera- 
tures was of great interest and importance to the Association, as the 
conditions required to produce the lighter oils were present in an air 
compressor, He would be glad if investigation could be pursued further 
to ascertain if any particular hydto-carbon base was more liable to 
favour the formation of unstable. hydro-carbons during the derom- 
position of an oil than was another, and to determine further at. what 
critical temperatures these unstable bodies might be formed. 


CORRESPONDENCE. 


аттаран eee 


DECIMAL COINAGE. 
TO THE EDITORS OF THE ELECTRICIAN, 

In reference to my letter of the 17th inst. which vou were 
kind enough to print in your current issue, I have to point 
out that in the rule given for conversion, it 1s necessary first 
to convert the pence to the new basis of 10 to the shilling. 
Thus, in the example given: £3 17s. 91d., the pence become 
11083 new pence and this rather unattractive amount, happily 

T : 


and practically is 7-70. Hence. £3 17s. 91d. =£7-777, 
A. DITTMAR. 


Silvertown, March 27. 


EDUCATIONAL. 


Huddersfield Technical College.—The governors have Cecided to 
carry out extensions at an estimated cost of £85,000. 

А department of coal-tar colour chemistry is to be established at once 
and the extension of the mechanical and electrical engineering, the tex- 
tile and other departments is to be proceeded with after the war, 


s 
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PARLIAMENTARY INTELLIGENCE. 


eG 


COMPANIES (FOREIGN INTERESTS) BILL. 


In the House of Lords on Thursday last, Lord HvrTroN moved the 
second reading of this Bill, the object of which is to prohibit the altera- 
tion, except with the consent of the Board of Trade, of articles of associa- 


tion or P unus which restrict foreign interests in companies. 
Lord 


the term had no exact legal significance at all. A company included 


every association of persons who were bound together by some nexus for 


а common’ purpose, and asked what class of company the Bill was in- 

tendedtocover. Was every partnershipand every firm to fall within it * 
The Lord CHANCELLOR said the suggestions would receive attentive con- 

sideration when the Bill reached its next stages. The measure had re- 


ference to the case or cases where under the Trading with the Enemy 
Act, 1916, the Public Trustee had acquired shares which were held by 
or were supposed to be held for the benefit of enemy subjects, and sought 


to prevent those shares from going back to aliens. It had been the 
custom for the Public Trustee to require that the articles should pro- 
vide against their going to enemy aliens, and the Bill was designed to 
prevent a company from making alterations which would lead to the 
shares getting into the hands of enemy aliens. 

The Bill was read a second time. 


LEGAL INTELLIGENCE. 


D d 


German Telegraph Contraets Severed. 


On March 29 Mr. Justice Coleridge gave judgment in the following 


cases :— 

Eastern Extension Telegraph Co. v. Deutsch Niederlandische Tele. 
graphen Gesellschaft and the Eastern Telegraph Co. v. same; the 
Eastern Telegraph Co. v. Deutsch Atlantische Telegraphen Gesellschaft, 
and the Europe & Azores Telegraph Co. v. the same. 


On notices of motion given by plaintiff companies (British companies) 
asking for declaration that the several contracts and agreements existing 
between the plaintiff companies and the defendants (German .com-. 
panies) were terminated as from 11 p.m. on Aug. 4, 1914, when Great 


Britain declared war against Germany. No appearance was entered on 
bchalf of any of the German companies. 


Mr. Justice CoLERIDGE gave judgment for all the plaintiffs on the terms 


of the notices of motion. 


Liability for Accidents in Dark Streets. 


At the West Riding Assizes last week Thos. Morrison sued Sheffield 


Corporation for damages for the loss of his left eye by reason of the neg- 
lect of the Corporation's servants. 


Mr. Wavau, K.C., said that on the evening of April 20 last, as plaintiff 


was crossing the street, he walked into an iron tree-guard. It was in- 
tensely dark, and plaintiff's oye was gouged out. 

Mr. ATKINSON, K.C., contended that there was no case for the jury, 
for the Corporation could not be held liable for the condition of the street. 


In normal times the tree guards were perfectly safe, there being plenty of 


light to reveal their presence, and the accident was due to the removal 
of the light, for which his clients were not responsible. The lights were 
restricted by a special order of the Home Secretary. 

The case was left to the jury, and after hearing evidence Mr. Justice 
Rowtatr asked the jury to answer two questions: (1) Was the guard 
dangerous in the circumstances of darkness that existed, and (2) could 
the Corporation, by taking reasonable measures, have neutralised the 
danger before the date of the accident ? 


The jury answered both questions in the affirmative, and awarded 


plaintiff £100 for loss of business, £60. 16s. lOd. for medical expenses, 
and £500 for the loss of the eye and pain and suffering—a total of 
£660. 16s. 10d. 


A stay of execution was granted. 


PATENT RECORD. 


м 


SPECIFICATIONS PUBLISHED. 

The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1915 SPECIFICATIONS, ` 


13.888 Heys. (Neuland Patents, Ltd.) Dynamo-electric machines. 

Relates teadynamo-electric machine wherein the rotating feld magnet is dispensed 
with, and the revolving field is produced by a winding carried by either the stator 
or the rotor member, whereby this winding serves as a primary winding and the 
induced winding as a secondary winding. 

14,500 BETHENOD & GiRARDBAU. Radiotelegraphy. (15/10/14.) 

Comprises an oscillatine circuit having a plurality of spark-gaps arranged in 
parallel therein. each spark-gap being connected in series with an inductance, the 
said inductances possessing between them as high a coefficient of mutual induction 
as possible, so that the charge is divided between the clectrodes of the several spark- 


gaps. 
17,615 Hay & SutLivAN. Loading coils for superimposed telephone working and other 


purposes. | 
17,962 TRECHMANN & B.T.-H. Co. Electric switches. 


RENBURY said the Bill did not go far enough. It dealt only 
with companies which had a share capital, whereas there were many 
companies which had no share capital. It applied to '' foreigners," but 
he was not aware of any statutory definition of what a '' forcigner ” was ; 


1916 SPECIFICATIONS. 

731 MARCONI & FRANKLIN. Wireless telegraph transmitters. (17/1/16.) 104,188. 

732 MARCONI & ENTwisTLE. Wireless telegraph transmitters. (17/1/16.) 104,189. 
2,346 Berry. Electric air purifying or conditioning apparatus (16/2/16.) 104,019. 
2,347 BERRY. Oil-cooled electric transformers. (16/2/16.) 104,020 
2,547 LANCASHIRE DyNAMO & Моток Co. & WHITMORE. Dynamo-electric machinery. 

(21/2/16.) 104.027 
2,569 B.T.-H. Co. (С.Е. Co) Dynamo-electric machines. !:21/2/16.) 104.197. 
Relates to a dynamo-electric machine of the type in which a distributed winding is 


á provided on the field magnet or stator for compensating for the armature reaction 


havine one or more magnetic members provided with slots adapted to receive form- 
wound coils and ancther magnetic member adapted to close said slots. 

2,600 HuLtTMAN. Semi-automatic telephone exchange systems. (43,./15.)) 100,113. 

2,701 Mason, [enition dynamos. (15,3/15) 100,173. 

2,7<5 RELAY AUTOMATIC TELEFHONE Co, & Herink. Electrical impulse responders от: 
selectors. (-3/2/16.) 104,212. 

3,164 MArconi’s WIRELESS TELEGRAPH Co. & Ewen. Means for suspending and 
insulatine electrical conductors, (2/3/16.) 104,228, 

3,390 Wavocor-Oris. (Otis Elevator Со.) Alternating-current electromagnets.. 
(7.3/16.) 104,229. 

3.474 Wijk. Overload electric switches or cut-outs. (8/3/16) 103.733. 

3,797 SaALMsON Mount for magneto distributors. (14,3,16.) 104.044. 

3,336 CcnNEILLE & Grote. Incandescent electric lamps. (6,3:16.) 104.039. 

4,430 ScuurTE. Tumbling machines and electroplating barrels. (25 3 16.) 104.245.. 

5,171 Gray & WILKIE. Elbows and like fittings for electric conduits. (7;10,16.) 104,248. 

5.343 RUTHERFORD. Electric lamp-holders. (12/4/16) 104,070. 

5,377 ВТ.-Н. Со. (С.Е. Co) Dynamo-electric machines. (12.4/16.) 104,250. 

5.874 SwiTCHGEA" & CowANS & МЕЕР, Magnetic blow-out fuses. (25.4/16.) 104,257. 

6,809 BootHRCYD & CALLENDER'S CABLE & CONSTRUCTION Co. Sealing and bondine 

^ glands for electrical junction boxes. (12;5/16.) 104.259. 

8,959 Всотнкоүр & CALLENDER'S CABLE & CoNsTRUCTION Co. Electrical bonding 
boxes for use with metallic sheathed wires and the like. (26 6/16.) 104,106. 

9.079 McGreccr. Sparking plugs for internal combustion engines. (28/6/16.) (Cog- 
nate application, 11,099/16.) 104,107. 

9,105 Srarson. Electric spark gaps. (28/6/16.) (Convention date not granted.) 


9609 DEUTSCHE GASLUHLICHT AKT.-GES. (AUER-GEs.). Electric incandescent lamps: 
and method of and means for producing the same. (27/9/15.) 101,622. 

11,752 CRuciBLE STEEL Co. oF AMERICA. Electric motor gyroscopes and means {or 
making electrical connection therewith. (3/4/15. (Divided application on. 
17,£95/15.) 101,225. 

12,099 Tarver. Electric dry cells. (26/8/16.) 104,298. 

13,868 RusHEN. (Bosch Magneto Co.) Magnetos and dynamos. (29 9/16.) 104,308. 

14,068 HusEBvE. Method and apparatus applicable in repairng electric power trans. 
mission masts for overhead conductors. (4/10/16.) 104,131. 

14,276 BritisH WESTINGHCUSE ELECTRIC & Mra. Co. Contacts of electric circuit inter- 
rupters. (9/10/15.) 101,796. 

15,054 ANDERSON. Control switches for electrically-controlled apparatus for measuring 
liquids (11;11/15.) 102,143. 

16,065 Benjamin ELECTRIC, LTD., & FowrER. Means for supporting electric lamps. 
(9/11/16.) 104.142. 

16,202 Cooke. Electric contact-breakers or interrupters. (11/11/16.) 104,144. 

16,851 No&sEL. Apparatus for the circular grinding of the commutators oí electrical. 
machines. (24/11,/16.) 104,148. 

17,273 PEARSON. Cells for secondary batteries. (1/12/16.) 104,320. 

1917 SPECIFICATIONS. 


249 EASTERN TELEGRAPH Co., FRASER & APPLETON. Apparatus for automatically 
re-transmitting through successive lines telegraphic messages received from a. 
distant station. (5/1/17.) 104.152 


314 Mason. Ignition упатс, (15,3/15:) (Divided application on 2,701/16.) 
315 Mason... Ignition dynamos. (15/3/15.) (Divided on application 2,701/16.), 


APPLICATIONS FOR PATENTS. 


No:E.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications, Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


February 19, 1917. 
2,439 B. T.-H. Со. (G. E. Co). Temperature compensators for electric control de- - 


vices. 
February 20, 1917. 
2,475 McLeop. Electric switches. 


2,487 cin HiBBERD & KiNc, Electro-magnetically operated contact makers or: 
switches. 

2,488 B. T.-H. Co. (С. E. Co) Electric motor control systems. 

2,494 Simms. Armature driving spindles. 

2,505 Morrett. Operation of electric or magnetic apparatus. 

507 Ноктік. Wireless telegraphy and telephony. 


February 21. 1917. 
525 Ѕмітн. Electro-magnetic levitating and transmitting apparatus. 
‚558 MARTIN & RussELL. Actuating tram points. 
564 BENJAMIN ELECTRIC & FowLER. Terminal devices for electric conductors. 
‚570 ТОНОВЕ & SUNDERLAND. Automatic control of electric generating sets for 
ships. 
,582 SUBMARINE SIGNAL Co. & Evans. Electric oscillating apparatus. 
,S91 CRocHAT. Electric driving gear for motor cars, &c. (15/12/16, France.) 


S 


VOLUNTEER NOTICES. 
ist LONDON ENGINEER VOLUNTEERS, 
Officer Commanding, Lieut.-Col. C. B. Clay, V.D. 
Orders for the week :— 

Officer for the Week.—Platoon Commander Hughes- Hallett. 

Next for Duty.—Platoon Commander No. 1 platoon | 

Monday, April 9th.—Headquarters closed. Last day of Easter training: 
at Esher. Parade Victoria, opposite No. 5 platform, 9 a.m. 

Wednesday, April 11th.—Instructional class, 6.15. Platoon drill, 
platoon No. 2. 

Thursday, April 12th.— Platoon drill, platoon Nos. 5 and 6. Signalling 
class. Ambulance class. | 

Friday, April 13th.—Technical for platoon No. 10, Regency.street,. 
Platoon drill, platoon No. 9. Recruits’ drill, 6.30. 

Saturday, April 14th. —N.C.O.'s class, 2.30, under Captain Bentley and 
the Instructor of Musketry. Subjects: Extended order drill and 
musketry. 

Sunday, April 15th.—Orders wi!l be posted at headquarters. 

Musketry.—For all companies, see notice at headquarters. 

NoTE.— Unless otherwise indicated, all drills will take place at head.. 
quarters (Balderton-street, Oxford-street, W.). 
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COMMERCIAL TOPICS. 


<M 


The Effeet of War The c of the Board of Trade has ap- 
on Contraets. pointed à committee to consider and report on 
the position of Eritish manufacturers and mer- 
chants after tke war in respect of contracts entered into by them 
prior to the war with persons or companies in the United Kingdom 
or in allied or neutral countries, the fulfilment of which has teen 
prevented or impeced by the war, and as to the measures, if any, 
which are necessary or desirable in this respect. D 
The members of the committee are Lord Buckmaster (chairman), 
Messrs. C. S. S. Guthrie, Lennox Lee, F. D. Mackinnon, K.C., Walter 
Raine, F. G. Rice and T. Worthington. 


ж x 
Many manufacturers апа controlled firms are 

X= "lani "OP 
ааа complaining of the incidence of the excess protits 


tax and of the treatment meted out to them 
by the authorities. 

A good idea of the- position may be gained from the statement 
on this point made at the recent meeting of W. 'T. Henlev's 
Telegraph Works Co. The managing director (Mr. Geo. Sutton) 
stated that their commercial trading had nearly disappeared, 
and that they were making claims upon the Government in 
regard to depreciation and for machinery bought by them. It was 
matter for regret that the taxation for 1915 had not vet been settled. 
The Act provided that an allowance should be made against the excces 
profit paid by the company in respect of any machinery or plant which 
the company purchased for war requirements, and which the directors 
did not contemplat> would be of any use to them when the war closed ; 
but in their negotiations with regard to the 1915 settlement the taxing 
authorities suggested that certain claims which had been made on that 
account should be spread over a number of years. He, however, sub- 
mitted that if such machinery made excess profits the first charge upon 
those profits should be the cost of that machincry, and that there should 
be no question of spreading it over a number of years. That was the 
directors’ contention, and they would endeavour to insist on it in their 
negotiations with the Government. He thought the excess profits taxes 
were badly conceived and they were not being applied as justly as was 
expected when the Act was passed. He thought that the arrangement 
by which the company received 20 per cent. over their standard period 
and nothing тоге —ехсерё that they got some allowance, which was not 
fixed yet, in relation to any enlarged capital they might have—was 
thoroughly bad for the industries of this country. | 
* * * * 


The Minister of Munitions has issued new orders 
Rails andSerap satin 
g to the sale of rails and of wrough- 

Iron Regulations. iron scrap. | | * 

The words “ Relayable rails 50 lb. per yard and over £10 per ton net 
f.o.t. at point of purchase " have been modified. and ‘ other second- 
hand rails " added to the schedule attached to the genera] permit of 
November Ist last. 

To the above-mentioned price а sum not exceeding 24 per cent. may 
be added in the саке of sales by recognised merchante, Rails which have 
been purchased by a merchant and stored or sorted by him, and which 
are sold as relayable rails or otherwise than as heavy steel melting scrap 
may be sold at a price not exceeding £12 per ton net. The maximum 
prices for wrought-iron "сар vary from £6, 58. to £5. ба. per ton. 

ж 
» Micunderstandings have arisen as to the meaning 
at of the Priority Order issued by the Ministry of 
ў Munitions on March 8. "he Board of Trade 
announce that manufacturers in the industries affected are free to 
carry on their ordinary commercial business as at prescnt until they 
receive any orders acccmpanied by yricrity certificates A or B. 

In regard to export orders, the Board of Trade do not exercise their 
power of certification by dealing with particular orcers, but Ly the issue 
of an official Order specifying any industry in which they ccrsicer that 
production for export should have priority over hcme ccnsumpticn, ard 
also specifying the classes of orders to which priority must be given, 
subject to any conditions leid down and to the issue of a certificate ty a 
Government Department or other authority ccntrollirg any necessary 
materials that such materials can Ee spared. Any cflicial order will te 


general in character, and it will be unnecessary for applicaticns to te * 


made to the Board of Trade each time an exporter desires to secure 
к A new branch of the Ministry of Munitions h 

new branch of the Ministry of Munitions has 

ыо been formed under Sir Lionel Phillips, Bart., as 

*' controller, to deal with the examination and de- 

velopment of such mineral properties other than coal or iron ore) in 


x 


the United Kingdom as are considered likely to be of special value 
for the purposes of war. 

The Ministry of Munitions has appointed the following to act as an 
advisory committee on the development of mineral resources: Sir 
Lionel Phillips, Bart. (chairman), Mr. F. J. Allen, Mr. С. W. Fielding, 
Mr. В. J. Frecheville. Prof. Е. W. Harbord. F.LC., Assoc. R. S. M., Mr Е. 
Merricks, Sir Harry Ros Skinner, Dr. A. Strahan, LL.D., F.R.S. (repre- 
senting the Geological Survey), Mr. Edgar Taylor, together with a repre- 
sentative to be nominated by the Board of Trace. 

* * * * 


Metric System. At the meeting of oe Association of Chamier 

of Commerce last week a resolution was passed 
approving of the Executive Council's bill to intrcduce the metric 
system of weights and measures. 

Mr. E. Stoney moved the resolution. 

Tn the course of the discussion, Mr. J. M Lares (Leeds) said that the 
subject was an attractive one, but from the point of view of engineers 
and shipbuilding it would mean the scrapping of valuable standards. 

Mr. A. J. Hopson (Sheffield) said he had no objection in the abstract 
to the proposal, but to alter the system in the United Kingdom alore 
without the assent of our Dominions and the United States would be 
midsummer madness, | | 

The resolution was carried by a very large majority. 

ж * * * 


| A meeting, promoted by the ‘Refractory 
shel AY Materials Section of the Ceramic Society, was 


recently held at Leeds University in furtherance 
of the movement among manufacturers of firebricks and refractory 
materials to develop the industry on more scientific lines and then 
be in a position to meet Cerman competition after the war. 

Mr. Wm. Oates, who presided, said the West Riding was pre-eminent 
as-a centre of refractory products, and he suggested that the Society 
should co-operate with the Iron and Stecl Institute. 

Prof. Kendall and Mr. Albert Gilligan, of the Leeds University, gave 
information as to the clays of northern and central Yorkshire. Prof. 
Kendall said that the three Ridings of Yorkshire appeared to be better 
endowed in the matter of clays than any other equal area in Britain. 

In a paper on ‘‘ The Use of Zirconia as a Refractory Material," Mr. J. 
A. Audley remarked that in Germany patents had been taken out for 
the use of zirconia іп а var ety of ways. As a refractory it was applied 
to cutting muffies, retorts and tubes, and to crucibles in which quartz | 
was to be fused to prepare quartz glass. Calculations showed in actual 
maintenance cost a saving of over 50 per cent. in favour of zirconia lining 
compared with the ordinary refractory lining. In the calculations no 
allowance was made for increased production and higher efficiency. 
Zirconia was also used in the manufacture of ferro-zirconium, which had 
been employed in Germany for producing zirconium steel for armour 
plates, armour-piercing projectiles, bullet-proof steel, &c. Zirconium 
steels were particularly hard. Before the war there was practically a 
German monopoly of the raw zirconia ore, which was mainly dealt with 
under German patents. This was now available for this and other 
countries, provided that they could find a means for transferring it. 

Prof. J. W. Cobb, head of the Coal Gas and Fuel Industries De part- 
ment at Leeds University, gave a lecture on tem perature measurement 
in clay works practice. He remarked that it was a tradition in the clay 
industry to de pend almost exclusively upon the personal judgment and 
acquired skill of a fireman in the determination of the tem perature in the 
kilns used for burning bricks, pottery and porcelain. Modern science 
had produced a far more effective means for that purpose in several 
directions, giving the possibility of much greater precision in the manu- 
facturing operations. He explained the use of instruments now in the 
hands of the clay-worker for the control of temperature. Many of these 
were de pendent upon the application of electrical principles. 


* * Ж * 


A deputation from Manchester recently waited 
upon Sir Albert Stanley, M.P., President of the 
Board of Trade, in cunncction with the operation 
of the Registration of Business Names Act. . | 

The deputation urged that where partners in a firm were exclusively 
of British nationality registration should be sufficient, and that it should 
not be necessary to publish the names of each of the partners on all trade 
catalogues, trade circulars, show cards and business letters. It was also 
urged that the conditions of the Act should not apply to existing stocks of 
such catalogues, &c. | 

Sir Albert Stanley said that he was not prepared to comply with the 
suggestions of the deputation. His reply, however, did not exclude an 
amending Act being introduced at a later date, but he could not give & 
direct hope that such an Act would be introduced. Ench cese would be 
examined on its merits, but the Act had to be interpreted as it stood, and 
there would not be harsh prosecutions, a iba 
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EXTENSIONS. 


Buckfastleigh.— The Urban Council have sanctioned the erection 
of poles and overhead mains for giving a supply о electric current 
to a local hospital at Bigadon. 


London County Council.—On Tuesday the Finance Committce 
recommended and it was agrced to sanction the borrowing of £1,000 
hy Battersea Borough Council for a transformer for the Nine Elms 
sub-station, with switchgear, mains, &c. 

The Highways Committee reported that as a matter of urgency the 
chairman of the Council opened the tenders received on March 26 for the 
supply of h.t. switchgear and h.t. and Lt. cables in connection with the 
proposed additional supply of power to Woolwich. The Council approved 
of this action, and also gave the chairman similar authority in the case of 
tenders which will be received during the Easter recess for the supply 
of granite sets and axle forgings for the tramways department, and 
transformers for the Greenwich station. 

Motherwell.— The Council are recommended to dispos? of some of 
the older units and to substitute a 2,000 kw. turbo-alternator. It 
is also proposed to make other alterations at a total cost of £30,000, 
and sanction ^o borrow this sum will be applied for. 


Rochdale.—Mr. W. Ј. Н. Wocd in a recent report recommends the 
Council to spend about £20,000 on extensions of the electricity under- 
taking,in order to be ina position to meet the increasing requirements 
of consumers for electrical energy for power. 


Spenborough.—O wing to the incrcasing demand for electrical energy. а 
scheme of extensions is being prepared, and application will be made to 
the L.G. Board for sanction to a loan. 


Stoke Newington (London).—It has been decided to lay electric 
cables at a cost of £254 to give a supply of electrical energy to certain 
factories. ; 


GENERAL. 


Bootle.—The annual estimates were recently approved by the 
Council. 

The approximate deficit for the current year on the tramways would 
amount to £2,822 (against £1,811 estimated) and this will be met out of 
reserve, The deficit did not take account of the fact that a sum of 
£4.689 i in respect of the rental payable by Liverpool Corporation for the 
сиггопё усаг had not vot been paid. In the coming уеаг the total ех. 
penditure is put at £10,749, ал increase of £4,069, and after taking ac- 
count of the rental of £4, 869 the estimated loss is £5.880, plus £200 for 
overhead equipment renewal fund, а total of £6,080. Of this sum £2,762 
will come out of reserve, and £,3818 from rates. Extensive track repairs 
and renewals account for the large inorease in the estimate, 

The net surplus on tho electricity account for the present year will 
amount to about £3,268, though no surplus was estimated, The reserve 
and renewal fund accounts show a credit balance of £19,765 at the close 
oi the vear, representing 9-48 per cent. of capital, and the reserve fund 
had near[y reached its maximum limit. 

Bradford.—On Tuesday the Council were recommended toincrease the 
salary of the city electrical enginecr (Mr. Thomas Roles) bv £100 per 
annum, to £900, and that of the deputy electrical engineer (Mr. J. H. 
Shaw) by £100 per annum, to £450. 


Cuddington.—A local inquiry was held recently into the applica- 
tions of Wimbledon Corporation and the South Metropolitan Electric 
Tramways & Lighting (о. for a provisional order for this district. 

Evidence in support of the company's application was given by Mr. 
R. B. Yardley (Surrey) and several ratepayers. For Wimbledon several 
witnesses were also called. 


Glasgow.—Mr. Denny proposes to ask the Corporation to exercise 
their intluence with the Dean of Guild and his Court to secure in all 
new buildings electric wiring of sufficient capacity to permit of the 
use of electric current for electric lighting, heating and cooking. 


Hebden Bridge.—Th2 Council аге faced with a greatly increased 
demand for electric current for.power, but rather than put down a 
furcheroil driven set the v have decided, subject tua satisfactory agree- 
ment being arrived at, tu take a bulk supply from Halifax Corporation. 


Manchester.—] ast weck the City Council adopted the recom- 
mendations of the rm ectricity and Tramways Committees as to 
ini reates of oflicia s! sulur es. > 

ouncillor DAGNALL explained that the increases proposed by the 
Electricity Committ- e were all for men holding the po itions of super- 
visors, who under Government regulations were unable to leave in order 
to better their circumstances. In many cases tho men working under 
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them were receiving higher wages, There were, for example, stokers 
who wer now drawing £5 a week and upwards, while the supervisors 
were only rec^ivihg £200, That was not equitable, 

Ald. Bowes stated that the tota] advances asked for bv the Tramwavs 
Committee only amounted to £168, 8s, on a wages list of £100,000 a year, 


The Undue Preference Test Case.—Hacknev Borough Council con- 
tinue to receive support in defending the action brought by the 


Gas Light & Coke Co. to restrain them from giving an alleged undue 


preference in their charges for electric current. 

Last week Southend Council adopted a recommendation of the Elec- 
tricity Committee to guarantce à maximum sum of £40 to Hackney 
Council in defending the action. In the course of the debate Ald. Martin 
said the Committee was satisfied that it was à most important matter, 
which would have a far-reaching effect on all electric supply undertakings 
in the country, and Councillor Scott said the Committee considered the 
matter so important that each member decided, if necessary, to bear his 
share of the surcharge. 

Barnes Urban Council proposed to vote £20 as a contribution towards, 
the expenses of defending the action, but the Lighting Committee are 
advised by the L.G. Board that it is unaware of any legal authority 
authorising the Council to make such a contribution. 


Tynemouth.—The salary of the borough electrical engineer, 
Mr. Charles Turnbull, has been increased from £325 to £400. per 
annum. | 


West Ham.—The Borough Treasurer recently reported on the 
estimated deticits on the electricity and tramways departments. 

In regard to the electricity undertaking provision is being made in the 
rate estimates for the coming year, and a provisional figure of £35,500 
will be included as the anticipated deficiency for the year ended on the 
31st ult., and a further sum of £4,500 for the allowance to men on active 
service—a total of £40,000. Owing to the large increase in the bank 
overdraft, together with the larger outlay on stocks and stores,it is pro- 
posed to charge the active service allowance against the current year's 
expenditure on the general district rate and to make provision in the 
estimates for 1917-18 for £4,600 under this head. 

With regard to the tramways, it is necessary to make provision in tho 
rate estimates for the ensuing year for £15,500 as the anticipated defici- 
ency for the year to March 31 and a further sum of £16,100 for the allow- 
ance to men on active service, a total of £31,600. The effect of this de- 
ficiency and the increase in the outlay on stocks and stores would be to 
cause an overdradt, which is not allowed on tramways, and to obviate 
this it is suggested that the active service allowance (1.e., £16,100) ‘be 
also charged against the expenditure for the current year on the borough 
rate. It is also proposed to make provision in the new estimates for 
£17,500 as the active service allowance for 1917-18. | 

With regard to the question of overdraft, if deficiencies on both under- 
takings are continued, it will be necessary to provide—especially in the 
case of tramways—for increased working balances ; or, to anticipate the 
respective results of working, one year in advance, in order that pro- 
vision may be made in the rates for raising the money during the period 
in which the deficiencies are accumulating. 

'The Finance Committee has approved the borough treasurer's sugges- 
tions. 


Yorkshire Provisional Orders.—The Board of Trade recently heard 
the objections of the Corporations of Bradford, Halifax, Leeds, 
Rotherham and Sheffield to the applications made by Electrical 
Distribution of Yorkshire (Ltd.) for provisional orders for the dis- 
tricts of Clayton and Queensbury, Rawdon and Wortley. 

The districts are in the area of supply of the Yorkshire Electric Power 
Co., and the promoters propose to take a supply in bulk and distribute 
for lighting purposes, as they are doing in a number of other districte. 
The local authorities of the districts had given their consent to the com- 
pany’s applications. The objections of the boroughs were based on the 
grounds that they might at some later date desire to extend their boun- 
daries to take in the districts, and that in such case it would be unsatis- 
factory if the company possessed lighting powers ; and in the case of the 
objections of the Shefficld and Rotherham Corporations to the Wortley 
order that the Corporations would be in a position after the war to supply 
electricity to these districts, and that they would be prepared to ask the 
Board for the necessary lighting powers. It was pointed out on behalf 
of the promoters that the granting of the orders to the company was the 
natural course of development of supply in a power company's area, and 
was in accordance with the opinion expressed by the Board of Trade in 
their report on the Yorkshire Electric Power Bill of 1915, in which they 
stated that they saw no reason why the obtaining of lighting powers 
by the distribution company should be departed from. 

On the following day the objections of certain gas companies to other 
applications for lighting orders by the distribution company were heard. 
These objections were based on the usual grounds of competition. The 
Board of Trade will communicate their decision in due course. 
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ELECTRIC TRACTION. 


Bradford.—The Electricity Committee recently decided to purchase 
two electric (5-ton) chassis and one petrol (25 ewt.) tipping wagon 
for conveying coal, &c. 

Darwen.—The Corporation have granted a war bonus of £25 per 
year to the tramways manager, Mr. Hosken. : 

Huddersfield.—It was announced at the Council meeting last week 
that the tramways undertaking continued to be prosperous, and it 
could easily afford a contribution of 4d. in the pound. 

The payment of this amount will clear off the last instalment of the 
£73,041 received from the rates in the earlier years of the undertaking. 
For the fourth year in succession the Electricitv Committee has trans- 
ferred an amount equal to 1d. in the pound in relief of the rates. 

Kingston-on-Thames.— The tramcar services between St. Peter's 
Church and Kingston-hill, and from King's-road to Ham boundary 
have been discontinued for the period of the war. 

The Council maintain that this is a breach of the agreement between 
the company and the Corporation, as the company are under statutory 
obligations to supply services on the routes. The tramway company 
has suspended the services owing to the difficulty experienced in procur- 
ing material for the upkeep of the rolling stock ; also in consequence of 
the pressure by the Ministry of Munitions to provide more frequent ser- 
vices on thoee routes which serve munition factories. 

Perth.—The Council has given permission for non-commissioned 
officers and men of the Perthshire Volunteer Regiment engaged on 
observation duty to travel free on the tramways when going to and 
from duty. | 

Wallasey.—The Tramways Committee recommend an additional war 
bonus of 2& per week to all male employés over 21 years of age and 1s. 
per week to all male employés under that age. The chief traffic inspector 
and the works foreman are each to have 5s. per week additional war 
bonus. 

Walthamstow.—The Tramways Committee recommend that the 
salary of Mr. W. Murray, the tramways manager, be increased by 
£25, with a further increase of the same amount at the end of 12 
months. 


LIGHTING AND INDUSTRIAL POWER. 


Electricity in Mining.—4At the recent meeting of the Mysore,Gold 
Mining Co. (Ltd.) it was announced that the pumping arrangements 
throughout the mine had been considerably modified during the 
year, and the company was now able to do without the services of the 
pumps previously operated by compressed air, they having been 
replaced by electrically-driven pumps. The saving in cost of upkeép 
and running them represented з large sum of money. The supply 
of electrical power via the Cauvery Falls system had been entirely 
satisfactory throughout the year, and that source of anxiety had 
been removed. A considerable amount of other machinery at the 
cyanide works, Tennent's Railway and at the workshops had been, 
and was being, converted to electrical power, the benefit of which was 
experienced in smoother running as well as in the reduction of run- 
ning costs. "There were delays in the shipment of machinery. 


Finehley.—At the last meeting of the Urban Council Mr. Day 
moved that the arc lighting be discontinued, and that no payment 
be made to the Electricity Committee in respect thereof. 

Mr. Day said the arc lamps were costing the Highways Committee over 
£1,100 a year, and were practically never lighted. Of the amount, £760 
was paid to the Electricity Committee. 

Mr. Н. О. SYRETT, chairman of the Electricity Committee, said the 
£760 was paid for the supply of current, maintenance of lamps, gear, 
switches and the special mains which had to be laid. There was a five 
years? contract for maintenance of lamps, the annual charge being £227. 


Of this amount £124 was credited last усаг to the Highways Committee, - 


being the sum obtained from the maintenance firm on the ground that 
the lamps were not now used. In place of the 45 arc lamps they were 
now lighting for the Highways Committee 97 incandescent lamps. The 
charge for these incandescent lamps in normal times was £I per lamp per 
annum, or for complete all-night lighting by incandescent lamps £4 per 
lamp per annum, so that the Electricity Committee was really presenting 
to the Highways Committce £3 per lamp per annum. After working it 
out, it would appear that the lamps were costing the Highways Com- 
mittee only about £130, and not the £1,100 mentioned by Mr. Day, and 
in the £130 was included the cost to the Electr city Committee of main- 
taining the gear, switches and special mains, the lamps only being main- 
tained under contract. He moved “That the are lighting be dis- 
continued, and that the Electricity Committee allow the Highways Com- 
mittee Id. per unit for all current saved owing to the alteration in lighting 
due to the War." : 
Mr. Syrett’s motion was carried by 8 votes to 4. 


Railway Carriage Lighting.— The Belfast & County Down Railway 
Co. is building seven new second-class carriages which are to be 
lighted electrically. 

York.—lIn certain streets previously illuminated by gas the Streets 
and Buildings Committee will adopt electric lighting temporarily. 
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IMPERIAL NOTES. 


Australasia.—The “ Australian Mining Standard " states, in re- 
ference to Mr. J. H. Butters's proposal to employ the water power 
of King River (Tasmania) for generating electrical energy for supply 
to metallurgical works on the West Coast, that a site has been pro- 
visionally selected, 2 miles from the North Mt. Lyell railway, as 
suitable for the construction of a dam. 

It is estimated that a dam 120 ft. high across a narrow gorge will 
provide a reservoir of 34 square miles, and that it will give water power 
sufficient to generate 30,000 H.P. The water would be taken by a pipe- 
line between 3 and 4 miles in length to the power station. 

Victoria Park (W. Australia) Council propose to borrow £3,750 for 
electricity supply and other works. 

'l'he increasing load on the electric lighting plant will necessitate con- 
sideration by Subiaco (W. Australia) Council ofthe question of extensions. 

The “Australian Mining Standard " of Jan. 18 states that two con- 
tracts (dated respectively Jan. 9 and Aug. 31, 1915) between Siemens 
Bros. & Co. and the Postmaster-General of the Commonwealth, have 
been declared enemy contracts by the Federal Attorney-General, Mr. W. 
M. Hughes. The contracts were for 35 differential galvanometers and 


- 50 Morse keys; and 171 miles t wo-twisted conductors flame-resisting wire. 


Mr. H. W. Gepp, general manager of the Amalgamated Zine (De 
Bavay's) Ltd., who recently returned to Australia from а visit to the 
United States, will shortly leave for Tasmania to push on the work of the 
Electrolytic Zinc Co, of Australasia, a separate organisation established 
bv the company for the production ot electrolytic zinc. The first unit 
of the plant, with a capacity of 10 or 1] tons ot electrolytic zinc a day, is 
under construction at Risdon, near Hobart, 

During the latter half of 1916 the Mount Lyell (Tasmania) Mining & 
Railway Co. consigned 1,351 tons of blister copper to the electrolytic 
works at Port Kembla for refining, The first unit of the recently in- 
stalled electrically-driven compressor plant at the Mount Lyell Mine is 
revorted to be working splendidly The company has in operation 
sulphur extraction plants with coal-fired reverberatory and electrically 
heated retort furnaces, aud it is thought that the latter method of produc- 
tion from the raw pyrites will prove the more successful, 

 Сапайа. — І is stated that the Kenora & English River Railway Co. 
intend to apply for authority for the construction and working of a | 
railway from a point on the Trans-continental Railway, in the dis- 
trict of Kenora (Ontario), to Winnipeg; for the construction and 
working of telegraph and telephones lines and other works. 


Electrically-operated Metallurgical Works in Canada.—In a list 
recently issued by the Mines Branch of the Department of Mines 
(Ottawa) it is stated that electric furnaces are used to produce ferro- 
.alloys—ferro-phosphorus and ferro-silicon; also there аге 17 
furnaces operating for reducing iron ores, these furnaces varying in 
capacity up to 6 tons. One large Canadian company is refining 
copper, lead and zinc electrolytically on a very considerable scale. 


: FOREIGN NOTES. 


Argentina.—The * Review of the River Plate" says that on 
Feb. 23 Engineer Mauro Herlitzka, representing the Anglo- Argentine 
Eléctrica del Sud, Andina, General de Cordoba, San Carlos de Bolivar 
and Eléctrica Nueve de Julio, presented a memorandum to the Ar- 
gentine Minister of Agriculture on the question of fuel supply. 

The memorandum stated that the companies had reckoned upon being 
able to obtain fuel for their generating stations and particularly petroleum 
from Comodoro Rivadavia. The companies had put in oil engines at 
se veral stations and had adapted their boilers for using oil fuel. Hitherto 
the companies had obtained petroleum from the Anglo-Mexican Co. and 
the West India Oil Co., obtaining from the Comodoro Rivadavia Ex- 
ploitation Committee only about 50 tons per month. . Owing to trans- 
port difficulties and the fact that the contracts with two of the companies 
above mentioned were on the eve of expiration, the companies would be 
obliged to suspend work at several of their stations unless it became 
possible for them to obtain increased supplies of Comodoro Rivadavia 
petroleum, of which they required 546 tons per month. 

French Export Restrictions.— A French Ministerial decree wasir sucd on 
March 19 which abrogates earlicr decrees, in virtue of which the following 
amongst other articles were alowed to be exported or re-exported from 
France, without special authorisation, when consigned to the Unitcd 
Kingdom, the British Dominions, Colonics and Protcetorates, &c. :— 

Accumulators and accumulator plates, aluminium wares, anti-friction 
metal, asbestos wares, cadmium, carbide of calcium, copper, or or metal 
(pure or alloyed, in all forms). dynamo-electric machines, electrodes 
batteries, and their elements, lead, metal, pure or alloyed, pipes and other 
wares of all kinds, manganese (metal) in all forms, mercury (ore, metal, 


' compounds and preparation), mica in sheets and plates, worked mica 


and micanite, monazite (ore of cerium, lanthanum and thorium), nickel 
(metal) pure or alloyed, in all forms, ores of mangancse, molybdenum, 
titanium and vanadium. salts of chrome, copper, tin, mercury ard 
molybdenum, tin ore and metal, tungsten mctalin all forms, zinc, &е, 

'Paris.—1t is reported that owing tu the scarcity of coal, the authoritics 
are prepar ng to have the streets lit bv oil lamps. 

Should the coal shortage become still more acute further restrictions 
with regard to the supply of electricity and gas to private houses may also 


be expected, 
р 2 
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Russia.— The Municipal Council of Ekaterinburg propose to float 
а loan as soon as possible for constructing an electric tramway, 
the erection of electricity works, &c. Lighting is at present done by 
a private company, whose concession expires at an early date. 

The Council of the Empire recently passed a Bill authorising the 
import free of duty for five years, through the mouth of the River 
Yenisei, of certain merchandise, including carbolic acid, all kinds of iron, 
tin, steel, lead, agricultural implements and movable engines. 

A proposal to generate electrica] energy by the water power of the 
Imatra Falls in Finland and to suvply current to Petrograd was approved 
some time ago hv the Russian Council of Minsiters. The construction 
work is estimated to cost 32 million roubles (about 12 million pounds). 

The Council has also approved а vroposal that the Finnish Treasury 
shal] have expropriation rights over the Vallinkoski waterfalls, and 
arrange for the construction of hvdro.electric works to supply current in 
Petrograd, and also for operating the Finnish railway 

Sweden.—A new company was recently formed in Stockholm, with 
а capital of over £1,100,000, for the manufacture of Diesel engines. 


U.S.A. Trade with China.—The 1916 trade of the United States 
with China created a record, the total value being $111,557,000, 
against .§72,686.000 in 1915 and $56,672,000 in 1914. | 

The increase in exports occurs chiefly in iron and steel] manufactures: 
The total value of iron and steel exported in 1916 was $5,543,000, against 
82,710,000 in 1915 and $2,940,000 in 1914. There were also large 
increases іп wive, nails, tin plate, &e. Automobiles showed a slight 
increase, amounting to $192,000, against $120,000 іп 1915. and railway 
cars $134,000 against $51,000. The value of the electrical machinery 
exoorted was $408,000 in 1916 against. S236.000 in 1915. 

Water Power in France.—The Société des Acieries de Firminy 
intend to utilise water-power from the Cére at Laroquebrou for the 
generation of electrical energy. It is estimated that about 30,000 kw. 
ean be developed from this source. 

In the Tinée Valley the Société d'Energie Electrique du Littoral 
Mediterranean propose to generate electrical energy by means of water 
lower for railway clectrification and lighting and'industrial purposes. 


MISCELLANEOUS. | 
Borough Polytechnic Institute (London).—On Saturday afternoon 


and evening an interesting exhibition of students’ work took place 
at this Institute. | | 

Cardiff Prisoners of War Fund.—In support of a fund started 
by the Cardiff " Evening Express" for sending food to prisoners 
of war, the members of the electrical industry at Cardiff (with 
Mr. W. A. Chamen as their president) played a football match, 
followed by a dinner and concert, with the Bristol City Electricals 
on Saturday last. The Bristol team won by 5 goals to nil. Mr. 
Chamen announced that he believed over £200 would be realised to 
be handed over to the fund. 

Coal Supply Facilities—On March 30 His Majesty in Council 
ordered the amendment of the Defence of the Realm Regulations by 
the inclusion of Regulation 2AA to the following effect :— 

Where, with a view to increasing the supply of coal, it appears to the 
Board of Trade that it is expedient that any railway or tramway or other 
facilities for transport from a colliery should be provided, the Board of 
Trade may take possession of any land and construct or maintain thereon 
such works ав may be necessary for the purpose. 


Education Reform.-—The final 1eport of the Departmental Com- 


mittee on Juvenile Education in relation to employment after the 


war has been issued, and among the recommendations are :— 

The establishment of a uniform elementary school.leaving age of 14, 
which entails the abolition of all exemptions (total or partial) from com- 
pulsory attendance below that aye ; and 

The attendance for not less than eight hours a week, or 320 hours a 
year, at day continuation classes between the ages of 14 and 18. 

The report emphasises that both proposals are integral parts of one 
reform, and that juvenile education, to be eflective, must be continuous 
and progressive. The two great causes of educational wastage are too 
"arly withdrawal from day schools and general disregard of the facilities 
offered by evening schools. It is also stated that ‘‘ apprenticeship does 
not of itself give that general industrial knowledge and intelligence which 
willenable the worker to adapt himself to changing industrial conditions.’ 
Existing defects have been aggravated by the war. '' Many children 
have been withdrawn at an even earlier age than usual from day schools, 
and the attendance at those evening schools which have not been closed 
show a lamentable shrinkage. ‘There can be no doubt that many of the 
tendencies adversely affecting the development of character and efficiency 
have been accentuated. Unsuitable occupations in the distributive 
trades have largely been transferred from boys to girls. Parental 
control has been relaxed, largely through the absence of fathers of families 
trom their homes. Wages have been exceptionally high, and, although 
this has led to an improved standard of living, it has also, in ill-regulated 
households, induced habits of foolish and mischievous extravagance. 
Even the ordinary discipline of the workshop has in varying degrees 
given way.” 

The report also stated that more manual instruction of various kinds 
is needed for both boys and girls. It is to compulsory continuation 
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classes that educational and social reformers look with the greatest: 
confidence as a step towards the final solution of the juvenile problem. 
The Committee recommend that it should be an obligation on the local 
education authority in each area to provide suitable continuation classes, 
and upon all young persons between 14 and 18 years of age to attend 
them, except («) those who are under efficient full-time instruction in 
some other manner ; (b)those who have completed a satisfactory course 
in a secondary school recognised as effieient by the Board of Education 
and are not less than 16; (c) those who have passed the matriculation 
examination of a British university. or an equivalent examination, and 
are not less than 16 ; and (d) those who aie under part-time instruction 
of a kind not regarded as unsuitable by the Board of Education and 
entailing a substantially greater amount of study in the day-time than 
the amount to be required by statute. 

All classes woxld be held between the hours of 8 a.m. and 7 p.m., and 
emplovers should be under an obligation to give the necessary facilities 
for their employés to attend. 

Electric Culture.—Mr. Ash'ey, of Bold.street, Southport, has 
decided to make an experiment in the electric culture of potatoes on 
two plots of land adjacent to the electricity works. ; 

The apparatus is practically complete, and will be installed as soon ав 
the land has been ploughed up. Poles will be erected in the earth, from 
which will be suspended a network of wires, which will be charged with 
current at a very high voltage—something like 500,000 volts. Electric 
current will be supplied from the Corporation electricity works. 

Interest on Local Loans.—The Treasury notify that on loan 
granted out of the Local Loans Fund the following rates of interest 
shall Ee charged in future. 

On loans secured on local rates, not exceeding 30 years, 55 per cent.; 
not exceeding 50 years, 5} per cent. 

Interest on Reserve Funds.—<t. Pancras (London) Borough Council 
have rescinded their resolution of June last deciding that interest 
earned by the electricity reserve fund account be transferred to the 
electricity revenue account, and in future such interest will accrue to 
the reserve fund. The amount in question is about £1,500 a year. 


Labels for Pareels.—The “Z” Electric Lamp Mfg. Co., Ltd., of- 
Southfields, has prepared an artistic adhesive label for addressing 
parcels, which it is prepared to supply its customers in the trade. 

From the sample we have scen, the labels are of an attractive character, 
printed in colours, and there is plenty of space for the name and address 
of the consignee. Customers will be supplied free of charge with the 
labels, and the name and address of each customer are printed on them 
by the ^ Z" company. 

Prohibited Imports.—A Royal Proclamation was issued on March 
30' prohibiting the importation of various goods into the United. 
Kingdom, including the following :— 

Manufactures of aluminium and aluminium powder; printed books 
and other printed matter including posters or daily, weekly and other 
periodicals imported otherwise than in single copies through the post ; 
glass and manufactures of glass, hardware, lacquered wares, machine 
tools and parts therefor (excluding small tools), agricultural machinery, 
motor cars, motor cycles and parts (other than tyres). 

Prohibited and Restricted Exports.— The Privy Council ordered the 
following amongst amendments to be made in the schedule of pro- 
hibited and restricted exports as from March 30 :— 

Delcte :—(c) Insulati ng materials, oxides of lead ; (в) leather belting ; 
(B)lead (except pig lead )—alloys of lead, solder containing lead and manu 
factures of lead or its alloys not otherwise prohibited ; (c) internal com 
bustion engines for marine propulsion and parts thereof. 

Add (a) Leather, leather belting ; (A) lead, lead alloys and manu- 
factures of lead or lead alloys; (a) engines for use on board ship (in- 
cluding Diesel and other internal combustion engines for marine proput- 
sion) and parts thereof; (a) machinery for steam ships and parts 
thereof; (a) ships’ auxiliary machinery; (A) ships" telegraphs and 
parts thereof, steering gear and parts thereof ; (4) winches; (А) wind- 
lasses. 

The National Revenue.— For the year ended Marc h 31 the tota 
revenue from the telephone service was £6,400,000, a decrease of 
£450,000 compared with 1915; and the telegraph receipts were 
£3,350,000, an increase of £100,000. The estimated telephone 
revenue was £6,850,000 and the telegraph revenue £3,250,000. 

Trading With the Enemy.—The `` London Gazette” of March 30 
contains additions to the Statutory List of tirms and persons with 
whom trading by firms and persons in the United Kingdom is pro- 
hibited. | 

These include Chili : 
and Valparaiso). 

Tyne Engineers’ Wages.—The Ccmmittee on Production has awarded 
the Tyne engincers, who recently resumed work after a strike, an advance 
of 2& per week as from the first full pay in February, this being inde- 
pendent of the advance of 5s. granted on March 1. 

University of Liverpcol.—The Faculty of Enginecring provides ccm - 
plete courses of instruction in civil, mechanical, electrical and marine 
engineering, naval architccture, mathematics and physica. The yros- 
pectus of the Faculty may be obtained from the Registrar, Mr. Edward 


Carey. | 
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i TENDERS INVITED AND ACCEPTED. 


Cooling Towers. 

p The Electricity Committee of Нол, Corporation invite tenders for 
the cooling towers required in connection with the extensions of plant 
at their Sculcoates-lane generating works. Forms of tender and 
specifications from the City Treasurer, Mr. T. G. Milner, and tenders 
addressed to the chairman of the Electricity Committee, Guildhall, 
Hull, are to be in by noon, April 12. 

Turbo-alternators, Transformers and Condensing Plant. 

' WARBINGTON Electricity and Tramways Committee require tenders 
by noon April 11, for supply of one 3,000 kw..turbo-alternator and 
surface condensing plant. Specifications from Borough Electrical 


Engineer. 


Motors and Transformers. 
WARRINGTON Electricity and Tram ways Committee require tenders 


by noon April 11 for the supply of Motors and Transformers. Speci- 
tications from Borough Electrical Engineer. 


Are Lamp Carbons. 
Sr. Pancras (London) Borough Council invite tenders for the supply 


of arc lamp carbons, delivery to be made as required. Specifications 
from the Electricity Department, Offices 57, Pratt-street, N.W. 1, and 


tenders to Town Clerk by noon of April 12. 


Internal Combustion Engine and Generator, &c. 
AYLESBURY Corporation require tenders for the installation of a 


200 kw. direct-coupled internal combustion engine and generator, with 
fuel plant and accessories. Specifications from the Electrical Engineer 


Trays for Coal Elevator. 
SALFORD Corporation want tenders by noon April 9 for the supply 
Par- 


of Mild Steel Trays for coal elevator at the electricity works. 
ticulars from the Borough Electrical Engineer. 


APPOINTMENTS VACANT AND FILLED. 


London County Council invite applications for the position of 
-electrical engineer in the tramways department, at a salary ranging 
from £1,200 to £1,500 a year. Applications on official form to be 
obtained from the Clerk of the Council, County Hall, Spring-gardens, 
.S.W., must be returned by 1 p.m. April 23. — - 

London County Council also require an operation superintendent 
(£500 to £700 per annum) and a development superintendent (£500 
to £800) for the traffic branch of their trumways department. Applica- 
tions by April 23 for the former, and May 7 for the latter appointment. 

A foreman is wanted for an electrical instrument shop. See 


- advertisement. 
An electrical draughtsman with experience in dynamo and motor 


design is required by an advertiser. 
. Messrs. Isenthal & Co. (Ltd.), Denzil Works, Willesden, N.W., 
advertise for a capable store-keeper and cost clerk. 
An additional lecturer and demonstrator will shortly be required 
in the engineering department of the Borough Polytechnic Institute, 
Borough-road, London, S. E. 1. Salary £160 to £180 per annum. 


Mr. E. H. Snook, of Southampton, has been appointed charge 
engineer at Southwark temporarily in succession to Mr. Boothby, who 
recently resigned on account of ill-health. 

Mr. A. W. Clegg. acting electrical engineer at Accrington, was 
appointed by the Council on Monday as borough electrical engineer 
and manager іг place of Capt. Н. Gray, who had resigned. 


| BUSINESS ITEMS. 

Messrs. George Schultz & Co. (Ltd.), 10, Arthur-street, London, 
E.C., ask to state that the winding up of the affairs of Meirowsky & 
‘Co. (A.G.) in this country by the Board of Trade does not in any way 
affect their position or business, in which only British subjects have 
been and are interested. 

Eleetrie Motors.— The Swedish General Electric (Ltd.), 5, Chan- 
cery-lane, W.C. 2, have recently issued their stock list of d.c. tvpe K 
motors and of Century single-phase motors and fans. Copies of the 


list will be sent to those interested. | 


BraDForv.—The Corporation have accepted the tender of the 
National Rail & Tramway Appliances Co. for the supply of 100 tons 


of c.-i. brake blocks, 
ILFoRD.—The Council has accepted the following tenders for 


annual supplies :— 
Incandescent Lamps:  Cryselco (Ltd.) and Electrical Mfg. & Supplies, 
at present prices ; London & Rugby Engineering Co., at prices quoted. 
Joint Boxes and Fuse Boxes: W. Lucy & Co., on sliding scale, in 
accordance with prices of copper, iron and porcelain at time of order. 
MARYLEBONE (LONDON). —The Borough Council are recommended 
to accept the tender of E. Green & Sons, for the supply and erection 
of new economisers in accordance with their estimate for £1,860. . 
"T. HELENs.— The Council have placed an order with Babcock & 


Wilcox for two new boilers. 
SOUTHWARK (1.охрох). Тһе Electricity Committee has sanctioned 
the purchase of two З H.P. motors (at £45. 15s. 7d.) to replace existing 
machines on hire to consumers, апа two motors of 11 н.р. and $ Н.Р, 
respectively, at £58. 11s., to be supplied to a consumer on cash terms, 


Swansea.—The following tenders have been accepted by the 
Corporation :— 

Stirling Boiler Co., water-tube boilers. and accessories ; Musgrave & 
Co., mechanical draught fan; (i. & J. Weir (Ltd.), boiler feed pump ; 
Mather & Platt, electric pumping plant for tbe Water Committee, at 


£681. 10s. | 
WaLTHAMstTow.—The Urban Council has accepted the following 


tenders for annual supplies :— 
Lighting Department.—Dussek Bitumen Co., jointing material ; Cham- 


berlain & Hookham, meters; Electrical Mfg. & Supplies Co., lamps ; 


Vacuum Oil Co., oils. 
Tramways Department.—W. Wood & Co., trolley heads; Anti- 


Attrition Metal Co., trolley wheels ; Docker Bros., raw sienna, varnish 


and gold size ; R. Kearsley & Co., paints. 


——— — — — =- -m 


The McGraw Publishing Co. and the Hill Publishing Co. have been 
consolidated as the McGraw Hill Publishing Co. (Inc.). 

The new company acquires all the propertics and interests of the two 

companies, including the following technical journals: ‘“ El ctrical 
World," “Electric Railway Journal," “ Electrical Merchandising." 
" Engineering Record," '' Metallurgical and Chemical Engineering.” 
“The Contractor," '" American Machinist,” '' Power," '' Engineering 
News," '' Engineering and Mining Journal," and '' Coal Age." Two of 
the papers, * Engineering News" and '' Engineering Record," will be 
consolidated under the name “ Engineering News-Record,” with Mr. 
Charles Whiting Baker, now editor of ‘‘ Engineering News," as editor-in- 
chief. Mr. James H. McGraw will be president of the new company. 
Sale of Shares by Tender.— Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of June 14. 
Further particulars are set out $n an advertisement. 

Patent Amendment.—The British & Overseas Engineering Syndi- 
cate (Ltd.) seek leave to amend the Specification of Letters Patent 
No. 15,599 of 1903, granted to Valdemar Poulsen for * Improve- 
ments relating to the production of alternating electric currents." 
Notice of opposition must be given within one calendar month frum 


March 21. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
A composition of 5s. in the £ to the creditors of Edward W. B. 


Wright, electrical therapeutic expert, formerly of 133, Oxford-street, 
London, W.C., has been approved and the receiving order has been 
discharged. Claims to Mr. E. W. J. Savill, 14, Bedford-row, W.C., 
by April 11. 

An application for the discharge of Hy. Neville Kaye, engineer, 
3l, Kingsthorpe-road, Sydenham, London, S.E., will be heard on 
April 27 at the Court House, Greenwich, S. E. 

Claims against the Colston Electrical Works (Ltd.), 9, Denmark- 
street, Bristol, are to be sent by April 11 to Mr. C. H. King, 20, 
Baldwin-street, Bristol. 

A meeting to receive an account of the winding up of the Torbinia 
Engineering Co. (Ltd.) will be held at 7, Bloomsbury-square, London, 


W.C., on May 4. 
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COMPANIES’ MEETINGS AND REPORTS. 


[md 


Direct Spanish Telegraph Co. (Ltd.) 


The 65th ordinarv gencra] meeting was held on March 28, under the 
presidency of Sir Јонх Denxtson-PENDER, K.C.M.G., the chairman of the 
company. 

The SECRETARY (Mr. Fred. Thos, Preddle) having read the rotice 
convening the meeting and the auditors’ report, 

The CHAIRMAN said: The traffic receipts show an increase over 
those of 1915 of £6,837, which must be considered satisfactorv, remem- 
bering that the receipts of 1915 were themselves much larger than those 
of the year before. The ordinary working expenses show an increase of 
£2,880. The increase in expenditure at the Comapny's head office ів £310. 
of which £211 figures in the salaries account. this being partly occasioned 
bv normal increases and partlv by the large volume of traffic passing over 
our cables, At the company’s stations the net increase is £2,600, and 
this is practically divided between the salaries and the stationery ас. 
counts. The former shows an increase of just over £1,600, which is 
accounted for bv extra payments which we have been compelled to make 
in order to enable us to cope with the heavy traffic, and also the usual 
increases granted under the salary scheme in operation. The stationerv 
account is increased by £790, which is due to the increase of traffic and 
also to the very high prices which we have now to pav for stationery. 
Income tax, of course, shows а considerable inerease, and [ would remind 
vou that the amount charged for excess profits duty (£26,235) represents 
our liability for the vears 1914 and 1915. The balance remaining to be 
dealt with is £57,708. 13s. 11d., and we propose to apportion this as fol- 
lows : Dividend on the preference shares for the vear at 10 per cent. will 
come to £3,000, the dividend on the ordinary shares of 5 per cent. for the 
усаг comes to £3,232. 15s.. and the bonus of 2 per cent. on the ordinary 
shares will absorb £1,293. 2s. We transfer to reserve fund £5,000 and to 
the fund for the provision for investment fluctuations £3,134. This will 
leave £42,048. 16s. 11d. to be carried forward, subject to excess profits 
duty for 1916. We must not lose sight of the fact that our large revenue 
is chiefly due to the war—not so much from increased cable traffic 
between Great Britain and Spain, as owing to lines which carried the 
traffio in norma] times being now otherwise occupied, thus throwing 
more on our cable. We have also been very fortunate in having got 
through the year without апу cable repairs—a circumstance which makes 
a very great difference in the profit the conipany is able to show. The 
question of your directors’ fees being paid free of income tax was re- 
ferred to at our last general meeting, and vou will be asked to.dav to 
approve the principle. The ordinary shareholders have received their 
dividends and all salaries have for many vears been paid free of income 
tax, and we think the directors might also claim a similar privilege, 
which, I would add, exists in many large similar companies. We have an 
insurance scheme, but we have never had a pension scheme for our staff, 
and your board are going to take that matter up and see how such & 
scheme сап be worked out. I beg to propose that the report and accounts 
be adopted. 

Mr. FRANCIS ALEXANDER JOHNSTON seconded, and the motion 
wasc arried unanimously and the dividends recommended were declared. 

The retiring director, Sir J. Denison- Pender, K.C.M.G., was re-elected, 
A motion approving of the pavment of the directors’ remuncration free of 
income tax was unanimously passed, and the auditors (Messrs. Deloitte, 
Plender, Griffiths, & Co.) were re-appointed. A vote of thanks to the 
directors (moved by Mr. Sidney Collett and seconded by Mr. A. R. 
Hardie) was unanimously accorded, and the proceedings then terminated. 


W. TT. Henley's Telegraph Works Co. (Ltd.) 


The 38th ordinary general meeting was held on Friday last, 
Mr. SYDNEY GEDGE, M.A., the chairman, presiding. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting, and the report of the auditors having been read, 

The CHAIRMAN, in moving the adoption of the report of the directors 
and the balance-shect, observed that the report was an exceedingly good 
one having regard to existing adverse circumstances. By the Excess 
Profits Act the amount of profits the company could take was fixed ; 
anything else —if there was anything else—must go into the coffers of 
the State. For work the company had the greatest difficulty in obtain- 
ing raw material, and even a greater difficulty in delivering goods when 
completed. He did not make any complaint, but the directors had 
constantly to keep in mind the fact that they were not doing work, and 
could not do work for their former customers. Whether or not any 
rivals were springing up who would endeavour to rob the company of 
their ordinary commercial work when peace was declared it was hard to 
say. At all events, they had to prepare and they were preparing for 
such a state of things, as would be noticed from an inspection of the 
accounts. Having drawn attention to the results of the working for 
the past year, and referred in some detail to the allocation of the profits 
and to the proposed strengthening of the reserves, he stated that no 
fewer than 796 of their staff and workmen had joined his Majesty's 


Forces, of whom, he regretted to state, 28 had been killed in action or- 
had died of wounds, while 90 had been wounded, the total number of 
the casualties up to date being 133. The company were now employing 
over 800 women, and every care was being taken to provide for their 
welfare and comfort. 

The MANAGING DIRECTOR (Mr. Geo. Sutton), M.I. E. E.. in second- 
ing the motion, stated that their commercial trading had nearly entirely 
disappeared. The profit, which was very handsome, might be a little 
larger than was shown. They expected eventually that other sums 
would come to the credit of the company, as they were making claims. 
upon the Government in regard to depreciation and machinery bought 
by them. Thoss claims, however, had not yet been settled, and in 
dealing with the accounts the profit had been taken after allowance for 
special taxation, and they had shown the worst position to the company. 
The shareholders might therefore expect that when a settlement was 
obtained the position would really be better than appeared from the ac- 
counts. He thought it matter for regret that the accounts for 1915 as 
regarded taxation had not vet been settled. If the accounts for that 
year had been settled the directors would have been able to give a more 
accurate statement of the company’s profits for 1916. At the meeting 
last year he informed the shareholders that the Act provided that an 
allowance should be made against the excess profit paid by the company 
in respect of any machinery or plant which they purchased for war re- 
quirements and which the directors did not contemplate would be of 
any use to the company when the war closed ; but in their nezotiations 
with regard to the 1915 settlement the taxing authorities suggested that 
certain claims which had been made on that account should be spread 
over a number of vears. He, however, submitted that if such machinery 
made excess profits, the first charge upon those profits should be the cost 
of that machinery and that there should be no question of spreading it 
over a number of years, He thought the excess profit taxes were badly 
conceived, and he did not think thev were being carried out by the taxing 
authorities as generously—or, should he say, as justly ?—2a& had been 
expected whenthe Act was passed. A good deal of commerciel business 
was included in the accounts for 1916 because that class of business had 
been gradually shut down since the beginning of last year, and was being 
shut down now more vigorously by the authorities than previously. He 
quite agreed that it was necessary to stop all non-essential work. Не 
thought that the arrangement made with regard to excess profits might 
have been considerably improved upon by Parliament. He thought that 
the profits, by which the company received 20 per cent. over their 
standard period and nothing more (except that they got some allowance, 
which was not fixcd yet, in relation to any enlarged capital they might 
have) was thoroughly bad for the industries of this country. The object 
of men of business trained in the working of industries was to run the 
business with which they were connected as economically as possible, to 
turn out their work as efficiently as they could, to sell at a good price 
and to give a good return to those who had invested their capital. That 
incentive, however, was taken away in present circumstances. He did 
not object, but with a depleted staff it was regrettable that theyJhad 
for more work to do than they had ever previously had in connection 
with statistics and information concerning the company's business which 
they had to furnish to Government departments. He did not wish them 
to think that he was complaining of excess profits payment ; en the 
contrary, he thought it was a very proper thing that War profits should 
go tothe State. Не was only complaining of the way in which the taxa- 
tion was imposed. The company’s relations with regard to their work- 
people were very satisfactory. They had made a very great advance in 
the rates of wages, but that was only right in view of the considerable 
increase in the cost of living, but he complained of the receipt of in- 
structions from Government depart ments to increase the wages of certain 
classes of the workpeople, such instructions being given without any 
consultation with the management. He might mention in this connec- 
tion that at one of their works only 30 people ce» me under a certain 
award of the Board of Trade for an advancein wages, and in consequence 
he had exercised the directors’ authority to raise the wages at the works 
inquestion by between £12,000 and £15,000 a year to some of their people 
in order to prevent dissatisfaction. With reference to the large dividend 
being paid by the company, he desired to repeat that the Directors were 
able to pay a large dividend because a great deal of the profits made in 
former years had been left to the company to trade with and no interest 
had to be paid upon that capital. They had plenty of orders on their 
books and a large number of orders which ought to have been executed 
6. 12 or 18 months ago, which might be good or not at the present time— 
orders from foreign buyers. Foreign trade was shut down and mean- 
time certain other nations were pushing their products anong the com- 
pany’s customers. Japan and the United States especially were verv 
active in the British Colonies, South America and neutral States, but 
he thought that when the war was over the company would have no 
difficulty in dealing with such competition. They would be able, he 
believed, to get their connections back and to keep their trade, but they 
would be confronted with this position when the war closed—that the 
Government would instantly stop their work, and when that happened, 
the company would have no work in their factories. They could make 
work by manufacturing for stock, but as their managing director, he 
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was very doubtful whether he would be willing to place any considerable 
amount of work on their machinery with copper at two or three times 
ite normal value and with the certainty that if they made stock with 
the existing high prices of raw materials they were bound to lose money 
on everything they manufactured. He could only say that the financial 
position of the company was strong— stronger, perhaps, than the share. 
holders imagined ; their reserves were large ; and, so far as he could see, 
speaking with all his experience, the company would be able to weather 
the worst storm that might arise at the close of the war. 

The motion was-then carried unanimously and a resolution was passed 
sanctioning the declaration of a dividend on the ordinary shares at the 
rate of 15 per cent. (less tax) including the interim dividend of 5 per 
cent. paid in September last, and of a bonus of 10s. per share (less tax). 
The retiring directors and auditors were re-elected, and a resolution was 
passed authorising the directors to apply a further sum of £5,000 to the 
staff pension and benefit fund. The proceedings terminated with votes 
of thanks to the directors and staff for their services during the past year 
and to the chairman for presiding. 


ALDERSHOT GAS, WATER & LIGHTING CO.— At the recent meeting it 
was reported that the electricitv department had made considerable 
progress during the past year, as there was an increase of nearlv 76 per 
cent, in sales over the previous year. The chairman (Mr. W. T. Robert. 
son) said the resulta ot the electricity department had been marvellous ; 
it was an extraordinary thing that at the end of the second year they were 
able to announce that it had been placed on a paying basis, There were 
few electric light companies in the country which could equal that recgrd 
in the time. 

BRITISH ALUMINIUM CO. (LTD.)— Mr. A. W. Tait. who presided over 
the meeting on Friday, said that while he was unable to give any par- 
ticulars of the uses to which the metal was at present being put, there was 
no doubt that the experience which was being obtained during the war, 
including the production of light alloys, would be of the greatest possible 
use in extending the field of devclopment for the metal for ordinary 
commercial purposes. There was a strong probability that the motor- 
car industry after the war would manufacture their engines largely from 
aluminium because of its lightness and consequent saving in running costs 
and of its qualities of quick radiation of heat. He was of opinion that it 
would not be very long after the cessation of hostilities before the com- 
mercial development and expansion in the uses of the metal would take 
up the increased supply, and possibly also call for further production. 
They were pushing on with certain hydraulic works at Kinlochleven for 
the provision of additional water supply to the Blackwater reservoir 
from another catchment area. The work had been in progress for some 
time, but it was considerably retarded owing to shortage of labour and 
materials, and also to inclement weather. The work was of national 
importance, because of the urgent need for the metal in practically every 
branch of the service. Work had also been proceeding for some time to 
increase the available water supply for the works at Vigelands (Norway). 
The maintenance of supplies of raw materials and coal required by their 
various works in Great Britain and Norway had been exceedingly diffi 
cult and had on many occasions caused considerable anxiety. As the 
whole of the bauxite had to be shipped from the South of France, they 
had constantly to make provision for possible contingencies. After 
giving an analysis of the accounts, he said thatthe profits were £379,519. 
After providing for income-tax, legal expenses, depreciation of invest- 
ments, prior lien debenture, and debenture stock service, reserves, &c. 
the available balance was £104,962. 15s. After allowing for the pre- 
ference and interim dividends the directors recommended a final dividend 
at rate of 12 per cent. per annum on the ordinary share capital (making 
with the interim dividend 10 per cent. for the year), leaving to be carried 
forward £26,926. lls. Referring to the recent speech of the President 
of the Board of Trade (Sir Albert Stanley) that it was the intention of the 
Government to do everything they could,to assist and foster the key indus- 
tries of the country, he said that the aluminium industry was undoubtedly 
one of the key industries of the country, and well merited such assistance 
as the Government could see its way to give. It was also necessary that 
there should be a speeding up on the question of research, and research in 
the aluminium industry, particularly in alloys, was of greatimportance, 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.).—Mr. A. Е. Berry. 


who presided over the annual] meeting last week, said that the directors 
did not consider it advisable to recommend a larger dividend than that 
paid last year (73 per cent.) on the ordinary shares. The amount carried 
forward to next year was about £1,176 in excess of that brought in, and 
only about one-half of the earned profit was recommended for distribu- 
tion. With regard to the past year's working, thev carried out large 
volumes of work, and al] things considered, had obtained fair prices, 
though the question of price was one that had to be watched very care- 
fully in view of the tendency of the prices of materials and labour to rise. 
They started the current year with more work in hand than last year, 
but it was quite impossible to forecast from year to vear what might 
happen. The staff in the works and offices were pulling together and 
bearing their respective loads and troubles with a spirit beyond all 
praise. He recommended the shareholders to yive the company an 
opportunity to help them and their friends with "© Tricity " carteens 
such as they had latterly installed for some leading works. Those were 
especially important in view of the serious shortage of food, as very con- 
siderable savings could be effected, not merely by the use of “ Tricity ” 
cookers, but by the adoption of what he would са.“ Trieitv " methods 
of cooking. Although there-were many thousands of persons who bene- 
ед through the introduction of ‘‘ Tricity " methods, there was far more 
to be done, and to meet the increased demand they were extending their 
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premises, They bad now acquired the completed works adjoining them 
on their western side, Last vear he referred to the phenomenal rate of 
growth of the electrical manufacturing industry since the outbreak of 
war, The past year had seen stil] greater strides taken in the march 
of electrical progress That extraordinary development continued and 
was carrying the country swiftly into the electric age and to а general 
recognition of the value of electrica] energy to the engineering and most. 
other trades, Electrica] enginecring had stepped well forward into the 
ranks alongside of other branches of engineering and agriculture, and at 
last the country had awakened to the importance of '* producers.” They 
had seen the producers who “ do” things win the tardy recognition of 
those who “ talk ” things only, and thought they governed. Не stronglv 
suggested that those who were concemed with production should link 
up with the Federation of British Industries, as they had recently done. 

BROMPTON & KENSINGTON ELECTRIOITY SUPPLY OO. (LTD.).— 
In moving the adoption of the annual report and accounts at the meeting 
last week the chairman (Мг. Н. К. Beeton) explained why the directors 
recommended а reduction in the annual dividend which had been 
regularly distributed for the last 13 years. The Summer Time Act and 
lighting restrictions had affected them adversely, and the phenomenal 
rise in the price of coal and а general increase in working charges had 
also increased the expenditure, In spite of a steady growth in lamps 
connected and of а 10 per cent. increase in price, and in spite also of the 
development of electric cooking, which now amounted to over 10 per 
cent. of their total output. the falling off in receipts was about £600, 
'Thev burned less coal, but thev paid much more for the reduced quantity. 
The increased coal cost was £500, and would have been Jess but for a delav 
in the delivery of their new 1,500 kw. turbo-alternator, The new 
generating set was now working most satisfactorilv and was largely 
reducing their coal consumption. The coal] position continued an 
anxious one, The increase in wages continued to grow in consequence 
of gratuities to meet the increased cost of living and allowances to de. 
pendents of emplovees on active service. The expenditure on voluntary 
allowances was about £1,200. The burden of administration devolving 
upon their reduced staff had been borne with cheerfulness and devotion. 

FARNHAM GAS & ELECTRICITY Co.—At the reccnt meeting it was 
stated that the electricity department had generated 140,698 units 
against 143,028 last усаг, The company had been affected by the light- 
ing restrictions and by transport and other difficulties. 

HADFIELDS (LTD.)—Sir Robert Hadfield presided over the meeting 
last week, when dividends and a bonus amounting to over 30 per cent. 
for the past year were sanctioned, The chairman congratulated Shef- 
field University on the establishment of a Faculty cf Metallurgy, on 
having provided in the person of Mr. H. A. L. Fisher a Minister of Educa- 
tion, and in the appointment of Dr. Ripper as Vice-Chancellor and Prof. 
Amold as the first Dean of the Metallurgical Faculty. 

О. С. HAWKES (LTD.)—At the mecting on Friday the chairman (Мг: 
О. C. Hawkes said that they had decided to close their Australian agency. 
The ordinary shareholders had been without any return for some time, 
and it was, therefore, only right and proper when the company had 
earned it they should get a dividend, 

ISLE OP WIGHT ELECTRIC LIGHT & POWER CO. (LTD)— At the 
recent meeting it was reported that the stringent lighting restrictions and 
the effect of the Summer Time Act had caused a large reduction in 
revenue from lighting, which had only partially been made up for by 
increase in prices and by the increased supply taken by power users. 
At Ventnor and Bonchurch the connections were equal to 897 kw. 
(against 871 kw. in 1915), at Sandown and Shanklin 968 kw. (against 
940 kw.), at Newport and Cowes 2,364 kw. (against 2,099 kw.) and at 
Ryde and St. Helens 1,264 kw. (1,186 kw.), or a total of 5,493 kw. 
(against 5,006 kw.). The year's profit was £8,971, compared with 
£10,493. After providing for interest and sinking fund on debentures 
(£5,500) and 5 per cent. dividend on the preference shares (£2,500), the 
balance was £2,338. A sum of £2,000 was placed to renewal fund 
account and £338 carried forward. 

LAUNCESTON & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The past 
year's receipts were £1,102 (against £1,233 in 1915), and working expenses 
£635 (against £516) The increased expenditure was largely due to 
battery cleaning and renewal, and the purchase of two new motors for 
blowing the fires. The number of consumers increased from 205 to 227, 
and the 8 с.р. lamps connected from 5,631 to 6,413. The gross profit 
was £466. After deducting bank charges and preference dividend, the 
net profit was £340. А dividend of 2} per cent. has been declared on 
the ordinary shares, £125 has been placed to depreciation and £37 is to 
be carried forward. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The chairman (Mr. 
Chas. M'Laren) stated at the meeting last week that the supply of elec. 
tricity in Waterloo and Crosby showed satisfactory progress, the quan- 
tity sold during 1916 being 599,740 units. "There had been a falling off 
in the supply to householders and tradesmen for lighting, but that had 


| been counterbalanced by additional sales to the War Office, so that the 


total revenue was almost the same as in 1915. The available balance 
was £4,257, and a dividend of 4 per cent. per annum was declared, £1,341 
being placed to depreciation and £1,055 carried forward. 

LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO. (LTD.)— 
Mr. A. R. Holland presided at the meeting on the 26th ult., and con- 
gratulated the shareholders on a more satisfactory showing than for 1915, 
due to & general all-round improvement in revenue from the electricity 
supply and tramway sections. The working expenses had greatly in- 
creased owing to coal and labour diftieulties. New power consumers 
were being secured at satisfactory rates under long-term contracta, and 
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in view of the general progress arrangements had been made for increasing 
the plant at the power house. The plant extension was expected to be 
in service towards the latter end of April. The increases in the profit 
enabled the directors to recommend a slight increase in the dividend on 
the ordinary shares. Dividends at rate of 6 per cent. per annum on 
the cumulative preference and 3 per cent. per annum on the ordinary 
shares were declared, and £1,483 was carried forward. | 

MINEHEAD ELECTRIC SUPPLY CO. (LTD.)—The report for 1916 states 
that lighting restrictions and the increased cost of fuel and repairs ad} 
versely affected the financial results of the year’s working. The units 
sold for heating and cooking showed an increase and the total units sold 
were 236,533, against 230,416 for 1915. The average price obtained fell 
from 3-40d. to 3:364. per unit. The profit (after paying debenture in- 
terest.) was £1,466. After paying the preference dividend and 8 per cent. 
on the ordinary shares, and putting £850 to depreciation and reserve, 
£56 was carried forward. | 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—At the mecting last week 
the directors reported that during 1916 the equivalent of 489 33-watt 
lamps were connected to the mains, making the total connected 31,925 
lamps. The profit on the years working (added to £219 brought for- 
ward) was £1,843. After paving debenture interest (£710), the balance 
was £1,133. The directors recommended that £650 be carried to reserve 
for renewal of plant, and that the balance of £483 be carried forward. 

The Chairman (Mr. F. E. Gripper) said that during the year war con- 
ditions had affected them very severely. Comparing the year with 1913, 
the year before war broke out, although they had connected a consider- 
able number of new consumers, their revenue from lighting had fallen 
oft by £824. They had supplied morc electricity for power, which had 
increased their revenué from that source by £199, but owing to the in- 
creased eost of coa] and other materials their expenses had been increased 
bv £191. The profit had, therefore, been reduced by £867 compared with 
3913. That decrease had taken place notwithstanding the increases in 


the prices charged to consumers. The directors regretted the absence of: 


a dividend, but they were satisfied that in view of the uncertainty as to 
what might be in store for them during tho present year, it was wise to 
conserve the resources of the company. | 

SLOUGH & DATCHET ELECTRIC SUPPLY 00. (LTD.)—Mr. C. J. Jacka- 
man presided over the recent meeting when it was reported that last year 
the capital account had been increased by £4,848, making the total 
£72,246. The equivalent of 3.275 30-watt lamps had been added during 
the year. The total available for distribution was £3.487, of which 
£1,500 was allocated to depreciation and reserve. А dividend of 3 per 
cent. (less tax) was recommended, the balance of £192 being carried 
forward. The chairman said that they had increased their sale of units 
by nearly 28 per cent., but the incrcase in revenue was only 25 pei cent. 
‘There was a reduction of £600 in the receipts from lighting. One of the 
largest boilers in their works broke down, and their engineer succceded in 
obtaining two splendid second-hand boilers, the combined steaming capa- 
city of which considerably exceeded that of the boiler taken out of ser- 
vice. They had also spent £4.290 on a new cable to meet the increased 
load. The average price of coal for 1915 was under 22s. per ton, but for 
1916 it was nearer 205. The average price of oil in 1915 was 98s. 3d. per 
ton, whilst for 1916 the average price was 162. 5d., and at present it is 
207s. 9d. per ton. The fuel bill had risen by £2,106 over 1915, or over 
76 per cent. They were having fitted to their Diesel engines apparatus 


which would admit of the use of a much cheaper oil and a contract for - 


the supply of that, oil has already been entered into. In their provisional 
order the maximum price they might charge for the lighting units was fixed, 
but no such protection was afforded as to the maximum price the company 
was to pay for the fue] consumed in generating those units. In all other 
industrial undertakings the price of the article produced would vary in 
harmony with the cost of the raw material used, plus, no doubt, some per- 
centage-of profit. All that the directors could do was to raise the price 
of the unit to the maximum in June, 1916. In Sept. last they entered 
into a five years’ contract for the supply of етди кө for power to 
Messrs. G. D. Peters & Co. : . і 

. URBAN ELECTRIC SUPPLY CO. (LTD.)—The gross profit for 1916 
amounts to £64,983, compared with £68,513 in 1915, and after deducting 
the expenses the balance is £61.772. The amounts required for interest 
and debenture stock redemption absorb £43,748, leaving an available 
balance of £18,024. The directors recommend that £10.000 be placed 
to reserve for depreciation, and that a dividend of 21 per cent. for the 
vear be paid on the preference shares (£6,250). leaving to be carried 
forward £1,774. The total connections of the 13 undertakings of the 
company were equal to 33.886 kw., against 30,376 kw. in 1915, and 
27,606 kw. in 1914. | 


NEW COMPANIES, &с. 


AMALGAMATED TRADERS (LTD.) (146,953).—Private company. Reg. 
March 29, capital £10,000 in £1 shares. to carry on the business of brass 
and ironfounders, metal workers and dealers, electrical and general 
engineers, &c. | 

HATTON MODEL ENGINEERING CO. (LTD.) (146.786).—Private com- 
pany. Reg. March 22. capital 5,000 in £1 shares, to carry on the business 
of engineer. , electricians, &c. 

v. D. LINDEN & CO. (LTD.) (146,704).—Private company, reg. 
March 20, capital £5,600 in £1 shares, to carry on the business of metal- 
Jurgists, metal merchants, chemical manufacturers, clectrica] and general 
engineers, &c. Firat directors, M. J. de Smet de Naeyer Б Minne and 
F. Van der Linden (all permanent). 


THE ELECTRICIAN. 


APRIL 6, 1917. 


-- 


NOTTINGHAM ELECTRO-PLATING CO. (LTD.) (146,641).—Private 
company, reg. March 19, capital £7,000 in £1 shares (3,000 pref.), to take 
over the business carried on as the Nottingham Elcctro.Plating Co. 
First sole director, E. Wilford. 

VICTORIA CHEMICAL CO. (LTD.) (146,393.)—Private company 
reg. March 9, capital £11,500 in 10,000 ordinary shares of £1 each and 
30,000 deferred shares of 2s. each, to take over from T. Hadham, F. H. 
Rogers and F. B. Dehn the option of purchasing from J. A. Kendal] his 
patent No. 26,896/12 for the treatment of chlorides of the alkali metals for 
obtaining useful products therefrom, and the option of purchasing a 
patent which J. A. Kendall holds jointly with the exccutors of the lato 
Sir J. Swan for improvements in manufacture of metallie sodium. 


. First directors are T. Needham, Е. Н. Rogers, Е. B. Dehn and A. С. 


Elliot. | | | 
RECEIVERSHIP. 
NEW ERA SIGNS (LTD.)—Notice is given of appointment of G. I. 
Rowley, 74. East-hill, Wandsworth, S.W.. as receiver on March 16, 1917, 
under powers contained in debentures, dated May 1, 1916. 


CITY NOTES. 


MEMORANDA. —(Aprilj3).—Consols, 541. Consols Pay Day, May 4. 
Stocks and Shares Ticket Days, April 12 and 26, Pay Days. April 13 
and 27. + Price of Silver, 3643 d. 

° ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors have de- 


-clared an interim dividend for the quarter ended March 31 of 15s. per 


cent. on the ordinary stock and £1. 10s. per cent. on the preferred stocks 
(less tax). | 
EASTERN .TELEGRAPH СО. (LTD.)—The company announce the pay- 
ment by warrants on May 1 of interest for the half-year ending 30th inst. 
on their 4 per cent. Mortgage debenture stock. ‘The transfer books of 
the debenture stock will be closed from April 25 to 30, inclusivo. 

SUBMARINE CABLES’ TRUBT.—Noticeis given that on the 16th inst. the 
coupon due on the 15th inst. will be paid by Messrs, Glyn, Mills & Co., 
67, Lombard-strect, London, Е.С. New sheets of coupons will be ready 
on the 30th, and тау be obtained at the offices of the Trust, Elect.a 
House, Finsbury-pavement, E.C. 

VICKERS (LTD.)— The directors recommend a final dividend for the 
vcar 1916 of 1s. 6d. per share (tax free) on the ordinary shares, making 
2s. 6d. per share, or 123 per cent. for the year. 


IMPORTS AND EXPORTS OF ELECTRICAL 
V MANUFACTURES. _ 
From March 24, 1917, to March 30, 1917. 
IMPORTS, 


Lonpon.—U.S.A.. Elec. machinery, £7,118; telegraph material, £371: unenu^ 
merated. £6,682. Japan.: Unenumerated, £732. France. Elec. carbons, £878; un^ 
enumerated, £233. Switzerland: Elec. machinery. £118; unenumerated, £952. Holland: 
Elec. glow lamps, £722. Japan: Unenumerated, £732. 


EXPORTS. 


To AusTRALASIA.--~Auckland: Unenumerated. £289. Melbourne: Elec. machinery, 
£60; wire and cable, £17: unenumerated, £347. Sydney: Elec. machinery, £324: 
elec. lamps, 12,450 n.c.; unenumerated, £383. Wellington: Elec. lamps, 4,330 n.o. 
Adelaide: Elec. machinery. £32; unenumerated, £14. Christchurch: Unenumerated, 
£122. Brisbane. Unenumerated. £128. Perth. Unenumerated. £11. Dunedin: Un- 
enumerated, £182. Freemantle: Elec. machinery, £140. Timaru. Unenumerated, £25. 
Lyttleton: Elec. machinery, £46. 

ArRiCA.—Cape Town. Elec. lamps. 900 n.c.; wire and cable, £17; unenumerated, 
£770. Port Eltzabeth: Wire and cable, £54; unenumerated, £228. Durban. Elec. 
machinery, £645; wire and cable, £733; unenumerated, £1,620. Fast London: Wire 
and cable. £437; unenumerated. £565. Chinde:  Unenumerated, £51. Zanzibar: 
Unenumerated, £257. Brera. Elec. machinery, £121; unenumerated, £76. Morocco: 
Elec. machinery, £120. 

EcvrT.—Port Sudan: Telegraph material, £11. 
£2,100; unenumerated. £54. 

INDIA, CEYLON, INDO-CHINA AND STRAITS SETTLEMENTS. — Bombay - Elec. machinery, 
£1.543; unenumerated, £478. Calcutta: Elec. machinery, £713; wire and cable, £104: 
unenumerated, £58. Singapore: Unenumerated, £48. Penang. Unenumerated, £89. 
Bangkok. Elec. machinery. £24; unenumerated, £25. Sourabaya. Unenumerated. 
£49. Kiltndini: Telegraph material, £39; unenumerated, £181. Fort Swettenham: 
Unenumerated, £44. Madras. Unenumerated, £248. Ceylon. Unenumerated, £162. 

CHiNA.—Hankow ` Unenumerated, £68. Hongkong. Elec. machinery, £139; unenu- 
merated, £96. Shanghai, Unenumerated, £11. 

U.S.A.- New York: Elec. machinery, £192. 

SOUTH AND CENTRAL AMERICA.— Buenos Ayres: Elec. machinery, £22; elec. lamps, 
1.000 n.o.: unenumerated, £691. Valparaiso. Unenumerated, £88. Rio de Janeiro: 
Unenumerated, £35. : 

West IupiES.— Bermudas : Telegraph material, £59. Trinidad: Unenumerated, £39. 

HoLLAND.— Rotterdam. Unenumerated, £26. Amsterdam: Elec. machinery, £26: 
unenumerated, £293. 

France.—Dieppe. Elec. machinery. £40; wire and cable, £195; unenumerated, £585. 
Dunkirk; Elec. machinery, £1,000. Bordeaux. Elec. machinery, £159; unenumerated, 
£155. Paris: Elec. machinery, £1,164; unenumerated, £1,051. 

PoRTUGAL.—Ororío : Unenumerated, 108. 

NoRwAY.—T7ro" dhjem : Wire and cable, £34. | 

JAPAN.— Yokohama. Elec. machinery, £97. 

MALTA. —Unenumerated. £27. 


FOREIGN GOODS (duty paid and free). 


Bombay : Unenumerated. £183. Boulogne. Unenumerated. £21; Colombo: Unenu- 
merated, £16. Durbar: Unenumerated. £40. Kilindini - Unenumerated, £52. Madras: 


Unenumerated, £112. 
IN TRANSIT. 
Singapore: Elec. lamps. 562; Shanghai: Unenumerated, £93. : 
Notr.—The large number of items in these official retums under the 
misleading heading “‘ unenumerated”’ relate to what is described as 
** electrical goods " and “ electrical materials." 


Alexandria: Elec. machinery, 
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THE ROUND TABLE. 
Ву “ KVA.” 


EVENT OF THE Wrkk.—Aylesbury U.D.C. increases the 
salary of its electrical engineer to £225 per annum, rising tofa 
maximum of £250 per annum by (easy) stages of £12. 10s. per 
annum ! | 

| * * * * ; 

The British Association will not meet this year owing to 
limited travelling facilities, &c. What a relief for next year's 
President, who will now be able to select a subject for;his 
inaugural address ! "E 

* * * * 


Lieut. W. R. H. Tingey, R.E., has kindly sent me a couple of 
sketches which are intended to illustrate the effects of his 
tabloid wireless lectures upon his students. The complete 


VALVITIS. 


A DISEASE wHicH T. 
CAN IMPART “To ANY 
AVERAGE S О, in 

, ONE ween, | 


[Passed by Censor. 


course occupies a week, during which time there is a tendency 
for the mind to become `“ jambed." I understand that it is 
even difficult to “cut in" with a message asking the victim if 


AN OSCILLATORY NIGHTMARE. 


One or T's VICTIMS AFTER 
оме DAY. 


[Passed by Censor. 


he will have a drink! Wireless men generally will appreciate 


the clever way in which the artist has made diagrams and 
formule take horrific shapes. 


TUNGSTEN FOR ELECTRICAL CONTACTS 


MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 
Recommended for use for X-Ray Targets, and as Cohtacts on Induc- 
tiea Coils and Tapping Keys. Magnetos and similar devices where 
there is frequent making and breaking of Electric Current. Also 
svitable for Cas Engines, Circuit Controllers, and like purposes. 
Write for Particulars :— 
THE L.P.8. ELECTRICAL COMPANY, 14, Howick Place. Westminster, 8.W. 
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THOMAS A. EDISON. . 
1847. FEBRUARY ll 1917. 


1 three score years and ten have passed 
ince first beheld the light of day | 
Eyes planned to search earth’s wonders out, 

And watch the growth of science’s sway. 


Created, all the world to bless, 

His inmost soul divined the call ; 
Though Nature's forces blocked his way, 
Yet strength of will o’ercame them all. 


Through years of consecrated toil 
No selfish motives ruled his mind ; 
A genius in the work he loves, — 
At home, devoted, thoughtful, kind. 
` His best he freely gives the world, — 
The world which loves its gifted son ; 
Despite success already gained, 
His greatest deeds have but begun. 


A master mind, well trained and keen, 

Has conquered where the many fell : 

This tribute fame accords his name,— 

“ Behold he doeth all things well.” _ 


May years of usefulness and peace 
Long grace our true inventor friend ; 
Assured that while the ages last, 

His name of names shall never end. 


| From ‘‘ Edison Life.’” 
* * * * 


Ten shoddy switches fixed all in a line, 

One broke its contact spring, and then there were nine, 
Nine little switches, china just like slate, 

One developed faults within, and*then there were eight. 
Eight little switches, sparkling bright as heaven, 

Contact rocker broke off one, and then there were seven. 
Seven little switches, famous for their tricks, 

One stripped its cover thread, and then there were six. 

Six little switches, more or less alive, 

One gave a chap a shock, and then there were five. 

Five little switches, fixed just near the door, 

One lost its insulance, and then there were four. 

Four little switches, working far from free, 

The rocker pin came out of one, and then there were thre . 
Three little switches, feeling rather blue, 

China link broke on one, and then there were two. 

Two little switches, smacking like a gun, 

Contact arm on one got skewed, and then there was one. 
The little switch that then was left, got cracked across its face, 
British switches came along and quickly took their place. 


* Ж * * 


THIRTY-SEVEN YEARS AGO. | 
[From THe ErzcraicLAN (Second Series), April 3, 1880.] 


THE ELECTRIC LIGHT ON THE EMBANKMENT.—This light will be- 
cohtinued for another year, the Board of Works having accepted the- 
terms of 24d. per hour per light. The Board have also granted the 
Edison Telephone Company permission to lay wires in the subways. 
in Southwark-street and Commercial-road. : Ы m 

USE OF THE TELEPHONE AT THE VOLUNTEER REVIEW ON EASTER 
Monbay.—The telephonic communication established between 


" Newmarket Farm and Lord Renelagh's brigade on Castle Hill 


worked satisfactorily under the superintendence of Colonel Wiggans, 
16th Lancers. The distance spoken over was about-a mile, and the 
appliance was found of considerable service in transmitting orders 
and giving and receiving intelligence. | | m 
VERY CONSIDERATE. —Our erratic French contemporary “ L’ Elec- 
tricite " (March 5th) says: '' We see with pain that certain French 
scientific journals have noticed and illustrated certain articles on the 
Birmingham wire gauge. Every innovation tending to retard the 
disappearance of feet, inches, lines, gallons, pourids, &c., will be 
banished from these columns as unworthy to figure in a serious 
scientific publication. The best service that can be rendered to 
English scientific men is to bury in silence this proof of their ignorance 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Sample en applicatien. 


J. BLUNDELL & SONS, 
GOLD, SILVER 2 PLATINUN REFINERS, 199, WARDOUR STREET, W. 
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SIEMENS BROTHERS DYNAMO WORKS LIMITED 
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Branches in Principai Towns Abroad. 
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Vol. 111, 


ELECTROMAGNETIC THEORY. 


OLIVER HEAVISIDE. 


The opening chapter of Volume 111. deals with “ Waves from Moving Sources,” 
and after two appendices on the Size and Inertia Elect ector 
, Analysis, there is a lengthy chapter on“ Waves in the Eien and Бы 
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U.S.A. NAVAL RADIO STATIONS. 


The radio station recently built for the United States Navy 
Department at Chollas Heights, near San Diego, Cal, is now in 
regular service. The power house plant, which is nominally rated at 
200 kw., operates on the Poulsen system, and is the most powerful 
thus far put into service by the Department. 

It is reported that the tests of the new plant have e xceeded the Govern- 
ment requirements. The aerial is carried by three 600 ft. self-sup- 
porting steel towers placed in a triangular position. The operating and 
office building is separate from the power house, and is provided with a 
sound-proof operating room. There are also barracks for operators, and 
several buildings for officers in charge. "This plant is the third in the 
chain of naval high-power radio stations, of which Arlington was the 
first and Darien the second. Pearl Harbour and Cavite are the next two 
to be equipped, and these will have apparatus of much higher power 
than that at San Diego. The whole of the stations are being equipped 


THE GERMAN ELECTRICAL INDUSTRY. 


In the circular issued by the British Empire Producers’ Organisa- 
tion attention is called to a recent article in the “ Frankfürter 
Zeitung" on the position and prospects of the electrical manufactur- 
ing industries in Germany. It appears that on an aggregate capital 
of £36,390,000 the principal companies paid for 1915 an av.rage 
dividend of 10} per cent., compared with a little over 9 per cent. in 
1913 and 1914. The profits increased from £3,873,250 in 1913 to | 
£4,223,000 in 1914 and £5,181,350 in 1915, and as there is no excess 
profits tax in Germany, large sums are no doubt being appropriated 
towards supporting the resumption of export trade after the war. 

The ''Frankfürter Zeitung " states that :—' More than any other 
German large-scale industry, the electrical industry was characterised, 
already before the war, by enormously extended works and by a care- 
fully organised financial system which spread its nct over half the globe. 
The industry thus became one of the strongest of the pillars on which 
German industrial expansion rested, but because of its international 
interests it offered many points of attack in a time of crisis like the 
present. Yet the industry has not only withstood the onslaughte made 
upon it, but has actually improved its financial position. The remark- 
able nature of this achievement becomes apparent when it is borne in 
mind that the industry is cut off from some of its important foreign 
interests, that these very interests have been endangered by a ruthless 
policy of persecution, and that the industry has been almost completely 
deprived of a branch of its activity which is vital to it, viz., ite export 
trade. The industry has achieved its successes by reconstructing iteelf for 
purposes of war work. The enormous factories with their exemplary 
organisation and their hosts of skilled workers and technical specialists, 
have become indispensable centres of war activity. But while the net 
profits have been high, the dividend rates have not been commensurate 
with them. This is due—(1) to the very large sums required for war 
relief to workers ; (2) to the need for heavy reserves to cover factories 
abroad, foreign securities and foreign claims ; (3) to the necessity for 
laying by sufficient sums to make good the wear and tear of machinery 
which the war has worked at exceedingly high pressure ; and (4) to main- 
tain the strong financial position of the industry, whichalone will enable 
it to organise itself on a fresh peace basis, and to win back the spheres 
of influence at present attacked by the hate-engendered business policy 
of Germany's enemies. | 

“ It is of the utmost importance for the economic position of Germany 
after the war that large-scale industries like the electrical industry should 
make far-sighted provision for the future. The disparity between the 
net profits and the dividends actually paid to shareholders in the elec- 
trical industry is really evidence of strength." 


———— 


U.S.A. ELECTRICAL ENERGY SALES IN 1916. 


The '' Electrical World " reports that in what was undoubtedly 
the best industrial year on record the central stations of the United 
States increased their income from light and power sales by 15 per 
cent. and delivered 22-5 per cent. more energy to consumers. The 
earnings for 1916, according to the returns received by our con- 
temporary, were more than $415,000,000, or.an increase over those 
of 1915 of $54,000,000, while the output was considerably in excess 
of 23,000,000,000 kw.-hr., an increase of 4,265,000,000 kw.-hr. 

The December returns showed the earnings to have reached $41,000,000 
and the output was 2,190,000,000 kw.-hr., or an increase in income over 
December, 1915, of 15 per cent., and in output 0f 20-8 percent. December 
established a record both for income and output. The growth was 
largely due to an increased power load, a very appreciable factor being 
the scarcity of coal. Many isolated plants were threatened with com- 
plete shut-down unless they accepted central station service. Many 
stations that had contracts covering a long period were forced to go into 
the open market and buy whatever they could at the prevailing prices. 
Coal, labour and repairs were considerably more costly in 1916 than in 
previous years. The growth of the industry from an output of 
1,500,000,000 kw.-hr. in January, 1915, to one of 2,200,000,000 kw.-hr. 
in December, 1916, is an indication of the progress made by the supply 
industry. | i 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 


GOULAH! GOULAH! GOULAH! 


Thus the abracadabra of certain. 


Phosphor Bronze Wires. : : 
Brass Rod. Oriental Conjurers who produce Sand 
Brass Forgings. Lizards from 10 centime pieces, and 


Enamelled Wires. 


Cotton Covered Wires. other weird feats of legerdemain. 


Aerial Cables. ш 

| — — and жни The wonder evoked by these and 

: ointing Compounds. n 

; Primary Batteries. others, such as the Basket and Mango | 
| Exploders. | Tree Tricks, has been recorded in 
н Shot Firing Cables. Р 

Window Lead. E reams: of writing: but who devotes 
Cable Racks. any reflection to the infinitely greater 

» Static Condensers. | А 

і Pole Line Steelwork. marvel of the transmutation of gross 
' Paper Pinions. | matter into the Perfect Cable, as per- 
Fuses and Fuse Wire. es | | | 
' Electric Welders. | formed daily, without spectacular 
І Telephone Cords. a a P . . | | 
Aces аныи --incantations, in the workshops of 
Tramway Insulation. the B. I. ? 

Н Overhead Equipment. : 

' Electricity Meters. 

Knife Switches. 2 | 


BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 
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Telephone : 


The House M 
Electric Heating. 


Special Offer of ‘‘Quead’’ and 
'Ensign'' Fires from Stock. 
Be Patriotic and Save Coal. 
Other Specialitie ixclude Cat les. M j 
Dynamos, Lamps, Fans, < 


Petrol E 


—— — 


# Manufactured in sizes 6 


i from 2 kw. to 20 kw. 


Quotation for larger S 
ь ea sizes on application. 


“FORMITE ” 


(TRADE MARK). 


BRITISH MADE SYNTHETIC RESIN. 


WHEN STOVED 15 UNAFFECTED BY 
HEAT (Does not Soften), 
CHEMICALS, 
SOLVENTS. 


FOR MOULBED AND BUILT-UP INSULATION. 


For Samples and Particulars write— 


THE DAMARD LACQUER СО., Ltd., 


98, BRADFORD STREET, BIRMINGHAM. 


Manufacturers of 
PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 
Brass & Copper | 

Tubes, Sheets, 
Rods, Wire, and 
CASTINGS. 
PHOSPHOR TIN. · 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM. 


М: М vutcaniseo ripe. 


MOSSES & MITCHELL, "^ £17 GOLDEN LANE. 
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ELECTRIC FAN STANDARDISATION. . 


The '" Electrical World " states there is now evidence that the 
standardisation rules recommended by the Fan Manufacturers’ 
Section of the Associated Manufacturers of Electrical Supplies are 
being followed out by fan manufacturers wherever possible. The 
standardisation of nomenclature is particularly noticeable in the 
The old term of *' desk and bracket" has been 
replaced by the term “ non-oscillating." Fans, therefore, are of 
two types, oscillating and non-oscillating. 


In 1916 a number of manufacturers furnished cord and оре with 
their fans, and this year practically all the others have followed suit, so 
it is safe to say that less than 10 per cent. of the 1917 output of fans will 
be furnished without cord and plugs. The fan manufacturers are now 
discussing standard length for the cord, but as yet no decision has been 
reached. Some are standing for one length and some another. 

Considerable progress has been mado in the standardisation of ceiling 
fans. In this connection recommendations have been made regarding 
size, number of blades and number of speeds. Owing to the fact, how- 
ever, that a number of ceiling fans which do not comply with this standard 
were left over from last year, it is doubtful if the recommended standard 
will become genera] practice before 1918. In larger sized fans standard- 
isation is noticeable, but below the 12.in. sizes there ів a greater variety 
of sizes among the different manufacturers. 


——— o M ———— ——— —À ——À 


ELECTRICAL PROGRESS IN CHICAGO. 


—— 


During the year 1916 it is reported that the connections for motor 
service to the mains of the Commonwealth Edison Co., of Chicago, 
were more than twice those of 1915 and aggregated 52,300 н.р. 
This figure is exclusive of street railway loads and of the demands 
for traction service. 


To secure this load the company's contract department closed 3,122 
contracts, among which were some 30 contracts covering the replace- 
ment of large isolated plants. 

The lighting business obtained by the company increased 47 per cent. 
over 1915, or & net increase of over 1,000,000 50-watt equivalents. 
To give an idea of the work of the department in developing and putting 
into service new industrial heating devices, the '' Electrical World " 
gives the following list of devices which have been developed and put 
into service during the past vear: Putty warmers, wax compound 
heaters, cattle prodders, new type of gluing machines, enamelling ovens, 
drying rooms, electric heaters for oil cars, sand heaters, cloth steamer, 
seed germinator, heating sprinkler valves, lumber treaters, pyrographic 
machines, pear! shel] heating, printing press ink heaters, bake ovens, 
fur dryers and optical furnaces. 

During the year the estimating division handled 3,852 contracts 
amounting to $619,403, an increase of 51 per cent. in contracts and 88 
per cent. in the amount of contracts compared with 1915. In thia total 
were included 3,142 house-wiring contracts amounting in the aggregate 
to $406,908. 


ELECTRIC SAFETY LAMPS IN AMERICAN COLLIERIES. 


In the course of a discussion on a Paper recently read before the 
Coal Mining Institute on the “ History and Development of the 
Electric Mine Safety Lamp," the “ Iron and Coal Trade Review ” 
states that somé American mine managers gave their experiences in 
the use of the electric safety lamp. 


Mr. J. M. Armstrong said he had 14,000 lamps in operation. The 
batteries of those which have been longest in use had been operated 
without reconstruction for 21 to 22 months. His men were all well 
dispbsed towards the lamps, and quite willing to use them. Mr. W. L. 
Affelder said he was using Wolf safety lamps at one of his mines, but had 
replaced them with Edison electric cap lamps. At first he installed only 
65, and he nearly had a strike on his hands because the rest of the men 
thought the 65 who had the cap lamps were being unduly favoured. 
Wolf safety lamps were run for a total of 11,436 lamp shifts, and the total 
cost was 0-65d. per lamp per shift, excluding cost of labour in caring for 
and delivering the lamps. The cost of the electric cap lamps was 0-29d. 
per lamp per shift for everything but labour. As a further advantage, 
the new lamps increased the efficiency and the output of the men. The 
men at another mine regarded the electric lamps even more favourably 
than they did the carbide lamps they had been bar before the mine 
had been declared unsafe for naked light working. They paid 24d. per 
shift for the clectric lamps, but said that they saved money by the change, 
as they would buy a carbide lamp nearly every month. Mr. E. M. 
Chance said that the electric cap lamp had distinct advantages over the 
old types of safety lamps, but it did not give as much light as the un- 
protected lamps. : 


REYROLLES 
SIX SPECIAL LINES 
"о SWITCH FUSES. — 


(As Illustration.) 


50 and 100 amps. capacities. г 
Deals satisfactorily with short circuits. 
Fireproof Linings. 

Easy and safe for re-wiring. 

No costly refills required. 

Ordinary fuse wire used. 


^ MOTOR STARTERS. 


Drum Type with Free Handle Circuit Breaker 
(interlocked), also Lever Type. 


(3) WALL | PLUGS. W.T., for outside TM as ёр: 


plied to Admiralty, and Dustproof for Works use. 


“H.T. ARMOURCLAD SWITCHGEAR. 
^ MINING SWITCHGEAR. | 
(6) PROTECTIVE DEVICES. to isolate faulty sections on — 


Supply Systems without interruption of supply through Sound 


Sections. 


А. REYROLLE :- 


HEBBURN-ON-TYNE, England. 


On War Office, Admiralty and India Office Lists. 
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“Lancashire” Squirrel 
Cage Induction Motor 


The “Lancashire " Squirret Cage Induction Motor with 
centrifugal clutch and switch 1s cheaper in first cost, 
cheaper to maintain, easier to work and less liable to 
break down than any other type of Motor with switch- 
gear. 


Ask us to send you Publications 
Nos. 139 and 146, which con- 
tain all details concerning both 
motors and clutches. 


Lancashire 
Dynamo & 
Motor Co.,Ltd., 


TRAFFORD PARK, 
MANCHESTER. 


Telephones : 
City 7450 (6 lines). 


Telegrams and Cables: 
" YRCNCLAD, MANCHESTER." 


Hydro-Extractor driven by " Lancashire” 
Squirrel Cage Induction Motor. 
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COMBINATION PIN PLUG AND LAMPHOLDER 
ADAPTOR. 


Sim plex Conduits (Ltd.) have recently put on the market a useful 
accessory which effects a combination enabling a lamp standard, 
small heater, toaster or suction cleaner to be connected up to either 
standard two-pin wall plug or lamp sccket, whichever connection is 
most convenient for the partic ular situation where it is to he used.&‘ 

The two parts of the combination are connected by a small brags chain. 
A very useful feature of the combination is that when ured to connect any 
small circuit on to a lamp socket it converts the lamp socket for the time 
being into a two-pin socket, and the pin plug can be used to connect 
upin the ordinary way : if, however, temporary disconnection is re quired, 
the pin plug can be removed and remain ready to hand (suspended by the 
chain) for re-connection. It thue gives the convenience of a switch, and 
breaks circuit on both poles, and the pin pointe ате `` dead,” and therefore 
safe, after removal, no portion of the subsiding circuit remaining alive. 
The adaptor is substantially constructed, the lampholder attachment 
being the brass connecting plugs moulded into fireproof material, or 
cocus wood, and the phig points being mounted оп a china head with 
fibre discs for convenience in wiring. The adaptor is suitable for any 
and all temporary circuits up to 5 amperes at 220 volts. 


CHEAP INDUSTRIAL POWER. 


At the annua] mceting of Coalite (Ltd.) last week the chairman (Mr. 
Н. Willmott) said that there could not be апу marked change in the 
finances of the company until the works at Barnsley were in full operation 
and proved the process to have the value that they attached toit. 

They hoped the plant would start working soon ; the delay in its oom- 
pletion had been due to labour difficulties and war conditions. Now that 
every civilised nation had become alive to the vital importance, not only 
of conserving its coal energy, but of providing cheap power for industrial 
enterprise, as well as to the enormous value attaching to the recovery of 
the many valuable by-products from coal distillation, it was manifest 
that low temperature carbonisation must progress by leaps and bounds. 
So many improvements had taken place, principally of an engineering 
character, in connection with the standardising of the Bamsley plant, 
that thev were quite satisfied that it would be a long, long time before 
any possible competitor could gain anything like the knowledge that they 
possessed, Referring to the committee of the President of the Board of 
Trade to deal with the economical supply of electric power, he said that 
thoy were perfectly satisfied that their process would give the country 


cheap electric power, which was the greatest economical factor they had 


to face, and, in addition, all the many by-products obtained from low 
temperature d'stillation, such ав motor spirit and the heavier oils, that 
the country was importing at present at an enormous cost, in addition 
to which there were the other valuable by-products. 


HYDRO-ELECTRIC DEVELOPMENT IN QUEBEC. 


It is reported that the demand for electrical plant and supplies, espe- 
cially for electric motors, is very brisk in the Montreal district. The - 
call for motors is mainly due to munition requirements, and aleo to the- 


activity in the pulp and paper industries. ‘The " Electrical News” 
states that the electrical drive in factories of all descriptions is increasing 
rapidly, and with this comes the demand for current which has grown 
to an enormous extent during the last few years. Тһе supply firms 
report that business is very good, and that the great difficulty is to obtain 
raw materials, even at the largely enhanced prices ruling. | 
The Chicoutimi Pulp Co. has just purchased а large amount of elec- 
trical and hydraulic machinery for itself and subsidiary concerns, with & 
view to extending operations. The contract for the supply of the elec- 


trical equipment has been given to the Canadian Westinghouse Co.,. 


while the S. Morgan Smith Co. (York, Pa.) got that for the turbines. 
At the Chicoutimi Co.'s plant at Pont Arnault two 1,875 k.v.a. 2.000- volt 
three. phase 7,200 alternations 277 revs. per min. water-wheel generators 
will be installed, together with a 125 kw. 125-volt 500 revs. per min. 
water-wheel exciter unit, 12 625 k.v.a. transformers of 12,500 volts 
high-tension and 2,200 volts low-tension 60 cycles, and a switchboard for 
the power house. The two turbines by the S. Morgan Smith Co, are to be 
each of 2,500 н.р. direct connected to the generators, ard the exoiter 
turbine is to be of 175 н.р. The turbines will work under a head of 53 ft. 
They are to be fitted with Lombard oil-pressure governors. The present 
plant consists of one generator turbine and one exciter turbine of the same 
capacity as the new equipment. For the pulp mill at Chicoutimi 4 


voltage regulator, two 1,800 н.р, 2,200.volt three-phase 0-cvcle 257 - 


revs. per min. motors for the pulp grinders, with switchboard equip- 
ment has been ordered. 

At the plant at Ouiatchouan Falls а 750 k.v.a. 550.volt three-phase 
60-cvcle 720 revs, per min. water-wheelgenerator, an exciter and a ewitoh- 
board will be installed. 

Machinerv for the Saguenav Light & Power Co. at Bagotville. com- 
prises а 750 k.v.a. 2,200-volt three-phase 7,200 alternations 514 revs. рег 
min. water-wheel generator, an exciter and a switchboard. For the 
Ha! Ha: Bav Sulphite Со, (Bagotville) 40 motors of various sizes for 
the new sulvhite mill and apparatus for the sub-station, consisting of 


atep-down transformers and switchboard equipment, have been con- 
tracted for. 


- 
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_—— 
Mercury Rectifiers. 


THE mercury rectifier has been with us for a number of vears, 
but so far its progress has been slow. There have been many 
difficulties to be overcome, and these could only be eliminated 
as the result of somewhat prolonged experience : moreover, 
someone has to be found to bear the cost. of this pioneer work, 
Now, however, satisfactory results on a commercial scale 
appear to be obtained. An example is to be found in two 
Brown-Boveri installations on Continental tramways, par- 
ticulars of which will be found elsewhere. In one of these, 
mercury rectifiers of a total capacity of 300 kw. are used for 
giving current at 600 volts. In large rectifiers of this class, 
made with iron containers, there has always been some difti- 


culty in maintaining the vacuum, and consequently it has been 
usual to have a vacuum pump constantly running. From the 
point of view of cost and efficiency this is something of a detail, 
but unfortunatelv it eliminates one of the characteristics 
Which the rectifier ought to possess - namely, that of being a 
piece of apparatus without moving parts. This is important 
when the rectifier is to be used in competition with motor- 
generators or with rotary converters. [n the present instance 
It was found that the vacuum pump could be shut down after a 
certain period. Presumably it is sufficient to run the pump at 
intervals. As this has been found to be the case in both 
installations, we may assume that this class of rectifier has 
reached the stage when it shows advantages as compared with 
rotary plant. The statement is made that the overall efti- 
ciency of the installation, between half and full-load, is 93:2 
per cent., and that the rectifiers are more economical than the 
previously used generators by 20 to 26 per cent. It might be 
thought that there would be some difficulty in working the 
rectifiers in parallel with other plant, but it has been found that 
they can be run in parallel with motor generators or with the 
machines supplying the Zurich tramways. This being so, it 
appears that the rectifier is worth more serious consideration 
than it has probably received on the part of most engineers in 


this country hitherto. 


—— 4 -- 


The Manufacture of Large Transformers. 
IT is idle to claim kinship with men like FARADAY if our 


manufacturers will not benefit by FARADAY'8 discoveries. The 


following is taken from the Discussion on a Paper read before 
the South African Institute of Electrical Engineers :— 

The PnEsrpENT: Have you tried any English transformers > 
You have tried German and American. 1 до not know whether the 


English transformers are any good or not. 

Mr. BERNARD Price (Past President): I would like to ask the size 
of the largest British-built transformer that you know of. 

The PRESIDENT: Are there any representatives of the English 


manufacturers of transformers here to-night ? 


Mr. бош: I would like to say opportunity is a good thing. 


English manufacturers have, to my mind, never had an opportunity 


of supplving really large transformers. 
Mr. BERNARD Price: Ido not wish my remark to be taken ах 


disparaging to British manufacturers, but the point is à very im- 
portant one at the present time. It has been said that British 
manufacturers have not had the opportunity, but the question really 
is, have they accepted the opportunity ? 

The PRESIDENT: Of course, the selling price has always to be 
taken into account. I agree that it is a matter requiring investiga- 


tion. 
We wonder what the reply of the British manufacturer will be * 


In the past there has been far too little of the heavy electrical 
business done in this country for the overseas market. Our 

engineers ` have been learnedly critical about the various 
systems of lighting, cooking and heating and such like trifles, 
while their competitors have been doing the engineering 
business. If it be that there are no designers of large trans- 
formers in this country we should imagine that such men 
could be induced to come over from America or from tlie 
We know of one inducement which is tempting 


Continent. 
To our mind the man who succeeds in business 


to most men. 
is the man who makes his opportunities, and if none of the 


large and old-fashioned firms will stir themselves in this 


matter, we hope that smaller firms will endeavour to secure 
some of the orders. In recent vears the South African power 
companies have placed orders for 400,000 k.v.a. of trans- 


formers, the ratings varving from 4,000 k.v.a. to 12,000 k.v. a. 
and as far as our own people are concerned it has been a case 


` 


of " Na poo." 


The Teaching of English. 


ONE result of the war has been the general stimulus to the 
study of foreign languages. At several of the chief universi- 
ties of the country chairs of French, Russian and Spanish have 
been established, and there is every reason to encourage this 
development. Neglect of foreign languages has certainly 
been a great hindrance in the past. But hardly enough im- 
portance is vet attached to an even more crying need ~the 
study of English. It is a common experience at the universi- 
ties and technical colleges that the first vear students almost 
invariably show little power of expression. They cannot write 
a lucid account of their experiments, and i: not infrequently 
happens that a candidate who has acquired the art of expressing 
his ideas takes a place above men who have much greater apti- 
tude for technical and scientific pursuits, but fail entirely to 
state their ideas in well-constructed and correctly-spelled sen- 
tences. The same deficiency is met with among business men 
and engineers in practical life. The writing of reports is to 
them not infrequently irksome and laborious, and the expe- 
rience of scientific and engineering institutions is a repetition of 
those of teachers. The common difficulty in securing suitable 
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Papers is due very largely to the disinclination of engineers to put 
their ideas on paper. It is often said that those who know the 
most are least able to express their knowledge. It may be 


doubted, however, whether even an unden‘ably gifted man of | 


action would not be even more efficient had he cultivated 
literary style. Writing, like teaching, is often a revelation of 
what we do not know, or know imperfectly. 

; —— 

Its Commercial Importance. 

But it .s, perhaps, in the commercial field that inability to 
write constructional English imposes the greatest handicap. 
In the commercial world the man who can only write " com- 
mercialese " is a back number. In dealing with foreign trade 
particularly the literary gift is a valuable asset. The average 
Frenchman, for example, who is an artist in language, 15 at 
once captivated by terse and lucid expressions and revolts 
against cumbrous and indefinite phraseology. And as the 
Englishman iarely condescends to express himself in a foreign 
language it is the more important that he shou'd ful y under- 
stand his own. We hope, therefore, that in the educational 
advances which are promised us in the near future the study of 
English w ll поё be overlooked. We do not require that boys 
at school should be unduly taxed by grammatical intricacies or 


curiosities in medieval English, but they should at least - 


become accustomed to write freely and clearly in the English of 
the present day. 


чр нь dp — — M—— — 


Iron and Steel Institute.— The annual meeting of the 
Institute will be held at the Institution of Civil Engineers 
on Thursday and Friday, May 3 and 4, 1917, commencing on 
Thursday at 10.30 a.m. and on Friday at 10 a.m. A number 
of Papers will be read. ' 


A National Technical Lending Library.— There is a move- 
ment on foot bv the Technical and Commercial Libraries 
Committee of the Library Association to form a national 
lending library of scientific and technical literature. It is 
suggested that such a library might be founded in connection 
with an existing State library, such as that at South Ken- 
sington, or with an existing State scientific department. The 
books would be made available for country readers, the idea 
being that municipal authorities should act as local agencies. 
In rural areas there might be local agents, or the books would 
be lent direct to students or officials of factories. In Germanv 
a general public technical library is being established at 
Frankfort-on-the-Main. 


Methods of Suspension on Italian Electric Railways. 
Electric traction on the Italian railways has made great strides 
of late, a feature of which, commented on in ' Engineering," 
is the complete standardisation of apparatus. Thus on a total 
of 700 km. (435 miles) of electrified line, haulage is effected by a 
single type of engine. Italy has also specialised by selecting 
from the longitudinal and cross-suspension systems concurrent 
in kurope and America one system, the cross-suspension only. 
This method is particularly applicable in view of the moun- 
tainous nature of much of the country traversed, and on the 
Valtellina railway, which was the first to adopt high-tension 
three-phase current, involving two contact lines under different 
voltages, has distinct advantages. 


Manufacture of Porcelain for Electrical Purposes.—In а 
recent issue of the " Revue Générale de l'Electricité, Mr. R. 
Legouez refers to the rapid development of the manufacture of 
porcelain materials for electrical work in France. Previous to 
the outbreak of war France purchased 500 metric'tons of 
porcelain accessories from Germany per annum. Already this 
amount is being manufactured at home, and the larger works 
hope soon to be in a position to become exporters of such 
material. An inquirv addressed to seven works showed that 
a production of 5,000 tons of electrical porcelain products 
had been attained ; contracts already carried out or jn course 
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of execution reached 7,000 tons, and very soon the extensions 
in progress will enable an output of 9,300 tons to be counted 
upon. | 


Electricity and Agriculture.— With the reduced shippin 
tonnage and shortage of labour, “ The Times Engineering 
Supplement " remarks, the country should face the problem of 
the more general utilisation of electricity for agricultural work. 
The Light Railway Commissioners, it is stated, have devoted 
most of their efforts to the extension of ordinary tramways, 
and have not sufficiently considered the provision of genuine 
light extension-railways such are as badly needed for the 
conyeyance of agricultural produce. There is also a great 
scope for the development of electrically driven agricultural 
implements. A great many farms, especially dairy farms, 
might long ago have been wired for electricity with national 
advantage, and in this respect we are much behind many 
foreign countries. 


Effect of Baromeiric Pressure on Temperature Rise.— 
An informative article by Mr. V. M. Montsinger on " Effect of 
Barometric Pressure on Temperature Rise of Self-cooled Trans- 
formers, appeared in a recent issue of the * General Electric 
Review." Tests are described which were made at altitudes 
of 305 metres, 1,830 metres and 3,360 metres. For certain 
kinds of transformer tanks the temperature rises at the highest 
altitude were some 12 per cent. greater than those recorded at 
the lowest altitude. The author developed formule to enable 
the etfect of altitude to be taken into account. Аз the re- 
commendations concerning altitudes given in the Standardisa- 
tion Rules are inapplicable for oil-cooled transformers of the 
kind used in the experiments the author recommends the 1n- 
clusion of the formule in the rules. 


Faraday  Society.— A general discussion on * Osmotic 
Pressure " will be held by the Faraday Society on Tuesday, 
May 1, 1917, at 8 p.m., in the rooms of the Chemical Society, 
Burlington House, №. Sir Oliver Lodge, F.R.S., will preside 
over the discussion, which will be opened by Prof. Alfred W. 
Porter, F.R.S. Dr. F. Tinker will read a Paper on " The 
Colloidal Membrane: Its Properties and its Function in the 
Osmotic System " ; and Mr. W. R. Bousfield, F.R.S., will read 
a Paper on “ Osmotic Pressure in relation to the Constitution 
of Water and the Hydrates of the Solute.” It is expected that 
Prof. Н. E. Armstrong, F.R.S., the Earl of Berkeley, Е.К.5., 
Prof. A. Findlay, Prof. J. C. Philip, Dr. G. Senter, Dr. 8. A. 
Shorter, Mr. W.-C. Dampier Whetham, F.R.S., and others will 
take part in the discussion. 


Michael Faraday: His Life and Work.—In a lecture 
recently delivered before the Coventry Engineering Society, 
Mr. A. P. Young gave an account of the life and work of 
Michael Faraday. People in the British Isles, he remarked, 
are apt to neglect their great national heroes of science, and 16 
is only of late that sufficient stress has been laid on the epoch- 
making nature of Faraday's discoveries. The British Isles, 
however, contributed many great scientific figures during the 
19th century, and the Anglo-Saxon race may be said to show 
special aptitude for discovery and research. In Faraday з case 
his achievements were the more remarkable because he started 
in humble circumstances, and with few advantages. Appren- 
ticed to a bookbinder his interest in scientific matters was 
aroused by reading philosophical books that came under his 
care. As is well known, he made Sir Humphrey Davy's 
acquaintance, after listening to a series of lectures at the 
Roval Institution at which, owing to Davy's patronage, he 
subsequently secured a small appointment. Mr. Young drew 
freely on the late Prof. Silvanus P. Thompson's book on 
Faraday's work. This work can conveniently be divided into 
three sections, 1816-1830, 1831-1839, and 1840-1860, thus 
covering a period of 44 years. His most famous discoveries 
in electromagnetism and electrolysis were made in the middle 
period; in the final period he was concerned largely with. 
magneto optics ; while the initial period covers varied experi— 
ments on such matters as alloys of steel, optical glass, the 
liquefaction of gases and the production of benzol—three, at 


least, of these matters are of considerable topical interest at 
i 
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the present time. There were, of course, many other sub- 
sidiary investigations. Indeed, one of the most striking 
features of Faraday з work was the wonderful variety of 
ground covered and his fertility of imagination in discovering 
new fields of investigation. There is much to be said for 
Tyndall’s comment :—" Taking him for all in all, Michael 
Faraday was the greatest experimental philosopher the world 
has ever seen." 


Electrical Association of Australia.—At the recent annual 
meeting Mr. W. N. Kernot was elected president (Mr. W. H. 
Alabaster and Mr. F. A. Carty being past presidents), Mr. A. 
McHinstry and Mr. A. N. Macnicol vice-presidents, and Messrs. 
Clements, Hargrave, Harper, Kendall, Lane, Newbigin and 
Newton members of council. Mr. A. Maling is the honorary 
secretary. There are 227 members of the association. 


Institution of Electrical Engineers.--The Institution 


premises having been taken over by H.M. Government, tem- 


porary offices have been secured at 1, Albemarle-street, 
London, W.1. The telephone number will remain " Gerrard 
164." and the telegraphic address will be “ Voltampere Piccy 


London." The meetings for the remainder of the session will 
he held at the Institution of Civil Engineers, Great George- 
street, S. W., at 6 p.m. 

At the monthly mecting of the Scottish Local Section of the Institution, 
held on April 3rd, Mr. Stothert, who presided, announced the office. 
bearers for next session as follows : 

Chairman, Arch. Page ; vice-chairmen, E. T. Goslin and A. S. Hampton; 
hon. secretary, Joseph Tavlor ; asst, hon. secretary, Wm. F. Mitchell ; 
ordinary members of committee, F. H. Whysall, W. W. Lackie, W. B. Hird, 
Prof. M. Maclean, Alex. Lindsav, A. S. McWhirter, D. M. Macleod, 
Arch. Wilson, J. E. Sayers, Sam Mavor and J. F. Nielson. 


At the meeting of the Manchester Local Section on the same date the 
following nominations were announced :— 

Chairman, C. J. Beaver ; vice-chairmen, А. P. M. Fleming and J. A. 
Robertson ; hon. secretary and treasurer, Julius Frith: members of 
rommittee, Н. Allcock, А. S. Barnard, W. Cotsworth, W. Cramp, E. M. 
Hollingsworth, A. G. Livesay, Prof. E. W. Marchant, H. A. Rateliff, 
Ald. Wm. Walker, Prof. Miles Walker, H. T. Wilkinson and W. J. H. 
Wood. 


Electric Heating Units for Crane Cabs.— The Cutler- 
Hammer Mfg. Co., of Milwaukee, has developed a heating unit 
for outdoor crane cabs that requires little space and provides 
sufficient heat for the coldest of weather. A heavy perforated 

metal plate is supported about 2 in. from the floor and flat 
tvpe heating units patro In the air space between the plate 
and the floor. A 
warm air current 
will then circulate up 
through the perfora- 
tions. Additional 
units may be distri- 
buted at other points 
for raising the tem- 
perature to à com- 
fortable degree. The 
heating units have 
& capacity of 500 
watts, and can be used on either direct or alternating-current 
systems. They are 111п. wide, ў in. deep and 2 ft. long, just 
like a flat ruler, and can be installed singly or in groups con- 
nected in multiple like so many lamps. A steel jacket en- 
tirely encloses the nickel chromium resistor, which is, in turn, 
enclosed in mica. Standard units are made for 115, 230 and 
250-volt circuits. 


Making Cutting Tools by Electric Welding.--A recent 
iasue of * Machinery " describes a method employed by the 
Westinghouse Electric & Mfg. Co. at Pittsburgh to produce 
welded cutting tools for its planing machines and lathes. The 
high-speed tip is first tacked to the machinery steel shank, and 
after applying borax as a flux, the welding is completed. The 
tool is then laid in mica dust to cool gradually. The tool is then 
given an initial grinding, after which it is tempered and the 
grinding operation completed. This makes the tool ready for 
use. The machinery steel shank used may be of either hot or 
cold-rolled or carbon steel and of any desired length, while the 
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steel tip should be short. The metal of the shank, which is 
relied upon to reinforce the tip, is built out and around the 
latter. In this way, it is explained, a larger radiating surface 
is provided, as well as a conducting path of greater area back 
to the butt of the tool, which keeps down the temperature at the 
cutting end. An ordinary Westinghouse electric arc welding 
equipment, such as is employed for the welding or repair of 
castings, is used, a Norway iron electrode 5/32 in. in diameter 
being utilised. To secure the best results a current of approxi- 
mately 100 amperes 1s recommended and a voltage of from 60 to 
70 volts The work, it is stated, should not be hurried, although 
a good operator should ke able to weld from 25 to 30 tools 
having a cross-section of 14 sq. in. in a 91-hour day. 

The same journal also mentions the application of electric 
welding in steel mills, for treating rolls that `“ chip out." Such 
rolls are no longer scrapped. The chipped portion is first 
filled in and welded, after which it is machined or chipped and 
filed to shape. After the work has been completed, it is prac- 
tically impossible to detect the point at which the weld has been 
made except by close examination. The repairs are appa- 
rently permanent, and will wear as long as any other part of 
the roll. One company is making all its repairs of this kind 
with the electric arc, and is also repairing worn wobblers and 
broken gear teeth in this way. 


PERSONAL. 


Engineer-Lieut. Е. G. Creswell, R. A. N., who is in charge of the 
Australian Commonwealth Naval Radio Service, has been promoted 
to Radio-Commander. As we announced on May 12, 1916, the 
Commonwealth’s wireless system, formerly attached to the Post- 
master-General's Dept., was transferred to the Navy Dept., and 
Lieut. Creswell succeeded Mr. J. G. Balsillie as head of the service, 
although the latter has continued to act in a consulting capacity. 


. Mr. Pakenham W. Beatty, chief engineer of the Anglo-Argentine 
Tramway Co., left Argentina at the beginning of this month to offer 
his services to the British War Office. Mr. Beatty has been engaged 
in Argentina for some years upon the equipment of electricity supply 
and tramway undertakings. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, April 14th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 
7 p.m. Atthe Swan Hotel, New-street, Birmingham. Paper on 
** Electricity in Factories,” by Mr. W. Y. Anderson, A.M.I. E. E. 
MONDAY, April 16th. 
NEWCASTLE LOCAL SECTION, INSTITUTION OF ELECTRICAL ENGINEERS. 
6.45 p.m. At the Mining Institute, Newcastle-on-Tyne. Discus- 
sion on “ Wayleaves," with Introductory, Paper by Mr. С. 
Vernier. 
TUBSDAY, April 17th. 
INSTITUTION OF CIVIL ENGINEERS. 


5.30 p.m. At Great George-street, Westminster, S.W. Annual 
General Meeting. 


ASSOCIATION OF SUPERVISING ELECTRICIANS. 

7.15 p.m. At St. Bride Institute, Bride-lane, Ludgate-circus, E.C. 
Paper on ‘‘ The Wiring Rules of the LE.E.," by Mr. W. К. 
Rawlings, M.L E. E. 

THURSDAY, April 19th. 2 
ROYAL INSTITUTION. 

3 p.m. At Albemarle-street, Piccadilly, W. Lecture on “ Indus- 
trial Finance after the War: The Character of the Industrial 
Struggle of To-day,” by Prof. Н. S. Foxwell, M.A. (Lecture I.) 

PRIDAY, April 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
6 р.т. At the Institution of Civil Engineers, Great George-street, 


Westminster, S.W. General Mecting, Presidential Address to 
be delivered. 


1st LONDON ELECTRICAL ENGINEERS. 
For Notices see p. 72. 
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LARGE GENERATOR AND TRANSFORMER FAILURES ON THE RAND POWER 
COMPANIES’ SYSTEMS." 


BY A. E, VAL DAVIES. 


This Paper deals with a few examples of breakdowns of generators 
and transformers, taken from the experience of the power companies 
during the last four years. The plant in question is all of German 
design and manufacture. The generators are of the turbo-alternator 

туре, of ratings varying from 3,500 k.v.a. to 18,000 k.v.a.. and their 
speeds are either 1,000 or 1,500 revs. per min. ; the aggregate rating 
of the generating plant being 218,800 k.v.a. The transformers 
dealt with are all of the water-cooled tvpe. the ratings varying from 
4.000 k.v.a. to 12,500 k.v.a.. the total being 388,500 k.v.a. 


GENERATORS. 

Faulty Design of Stator End Connections.—Seven generators, each 
of 12,000 k.v.a. and of identical design, were installed in certain of 
the power stations. "They were wound with one bar per slot, and 
the cunent per phase was roughly 1,400 amperes. The joints 
between the stator bars and the end bends were of most primitive 
design, and were, to start with, mechanically weak. 

As will be seen from 
Fig. 1, three hollow 
rivets were provided to 
hold the two forked 
ends of the bends to the 
bar. and the joint thus 
made was soldered with 
a soldering iron. In 
sweating up a joint of 
this nature it is essen- 
tial first toheat up the 


STATOR metal toa temperature 
BAR sufficient to cause the 
О 1 2, 31NCHES solder torun. The best 


that can be said of the 
orginal joints is that 
they looked sound. 


Fig. 1. 


On opening them up, - 


however, a great majority were found to be devoid of solder inside. 
having merely a beading of solder round the edges. These were 
usually resweated satisfactorily by means of a blow lamp, but the 
lack of mechanical strength was still evident, and the trouble with the 
joints still recurred, and accounted for a gocd deal of the trouble 
which was experienced. | : | 

The usual course of failure was as follows: The thin beading of 
solder cracked away, leaving the joint held by the rivets only ; it 
then heated up and gradually burnt away the surrounding metal 
until the joint ultimately failed by melting off the end of the bar and 
bend. 

On three occasions the following arcing burnt into the binding 
wire of the rotor, which thereupon slacked away, and ripped the 
insulation from the remainder of the end windings. This defective 
joint was responsible for the loss of many thousands of pounds 
directly and indirectly, and it passes my comprehension that any 
large firm could have allowed such a poor job to leave their works. 
The position at one time was such that immediately a machine could 
be spared, it was opened and examined for possible bad joints ; but 
(as they were all insulated) it was necessary to cut away the covering 
of numbers of the joints to eliminate those which were defective ; 
and in the case of the bottom section of the stator this necessitated 
t he removal of the rotor, which is a heavy and lengthy job. 

This type of joint has been replaced by that shown in Fig. 2, and 
at great expense all existing joints of the old pattern have now been 
altered. ч 

Referring to Fig. 2, the existing stator bar (c) was milled down at 
the points (d), and over the end of the bar was slipped the strap (e) 
which is riveted to the bend (a) and slotted to correspond with the 
projection (f), which is left on the bar after milling out the portions 
marked (d); this construction provides rigidity endwise. The 


wedge (b) is then driven home, and after the five rivets (g) have been | 


inserted and closed up, the whole joint (which had been previously 
tinned) is then rapidly heated up with a blow lamp and filled in with 
solder. Tt will be noticed that the joint is a sound mechanical job 
before any solder is applied, and this is essential in a connection 
carrying 1.400 amperes. No further trouble of this nature has been 
experienced. 

Failure of Rotor Binding Wire.—The rotors of all the generators 
dealt with in this Paper are titted with wire binders round the ends of 
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downs from this cause the possibilities are evident. 


the rotor windings. The arrangement is shown in Fig. 3. and it 
will be noticed that abutting the rotor poles a eopper-alloy wire is 
used to prevent, to a certain extent, the magnetic leakage which 
would occur if steel wire were used. Special steel wire is then laid 
on in the remaining space. The ultimate strength of the steel wire 
is 128 tons per square inch. The copper-alloy wire has an ultimate 
strength of 40 tons per square inch. Both classes of wire are laid 
on at a tesion corresponding to 20 tons per square inch. The 
problem of forecasting the stress in a binder of this description is. of 
course, indeterminate, for although an elaborate theory exists for 
the ideal ease, in practice so many variables and unknown quan- 
tities come into play that a high factor of safety is resorted to. 
However, there can be no question as to the mechanical strength of 
the binders under review. Their very construction eliminates the 
possibilities of internal stresses and unrelieved strains to which a 
solid shrunk-on cap might be subject, but this hardly compensates 
for their unfortunate proclivity, once the outer turns are burnt 


through, of stripping into miles of wire, which forthwith is ground 


up in the air-gap of the machine, ruining not only the windings, but 
often the core-plates of the stator as well. 

This unfortunately has occurred three times, and we have 
endeavovred to improve matters by removing the two outer layers 


of wire and relaying them with steel wire r ght across the face of the 


be » oe 


binder with the last laver " clipped " or " laced " with a metal tape 
at every 6 in. of the periphery. This work has been expensive, as 
the cost of the wire alone is considerable. 

Heating of Rotor End Winding Binder.--On two machines of 
18,000 k.v.a. rating, but of different speeds and design, the rotor 
binding wire has been found to heat up to a temperature sufficient to 


melt the solder on it. and thereafter the solder has been flung off on 


to the end-windings of the stator. It should be noted that in both 
these machines the current in the stator bars (which overhang the 
rotor binder) is high. Although there have been no actual break- 
I believe the 
trouble is due to-eddy currents in the binder caused by the unsym- 
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metrical flux set up by out-of-balance loads on the machine. It has 
been suggested that the unbalanced magnetising current taken by 
three-phase shell-type transformers accounts for the unbalancing of 
generator loading, and unsymmetrically spaced transmission liness 
have also been held suspect. 

Investigation has shown that out of balance load amounting to 
approximately 7 per cent. exists on the centre phase of the system „ 
and this is possibly sufficient to account for the overheated bindin ge 
wira. 
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Failure of Insulation on End Winding Stays.—In this case a 
15,000 k.v.a. machine while on load suddenly tripped. and was 
removed from commission for examination. The failure was found 
to be due to the breaking down to earth of a micanite bushing which 
was interposed between one of the end connections and a slotted 
gunmetal bracket, which formed part of the gear for bracing the end 
windings. The arcing which immediately followed burned off the 
end of a stator bar, but before any further damage could be done the 
machine was isolated by the differential gear, which, on operating, 
a'so removes the exciting current from the rotor. 
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This machine is fitted with а four-pole two-layer winding, and, 
the stator is divided into two sections horizontally, the dividing iu 


passes through the end connecting bends on toth sides, and at both | 


ends of the stator. On this account three men were occupied for 
three days in disconnecting the end winding joints before the upper 
section of the stator could be removed for the renewal of the damaged 
stator bar. 

An interesting development of this breakdown is worth ‘noting. 
As it was necessary to remove the rotor from the machine during 
the repair to the damaged bar, the centre main bearing was opened 
up. It was then seen that the corresponding journal was heavily 
pitted. The explanation of this fact was soon apparent. During 
the flashing and arcing which occurred at the time of the breakdown, 
an arc was struck between the stator bar and the rotor fan. The 
rotor being permanently insulated from carth at the exciter end 
pedestal bearing, the oil film in the centre bearing had then im- 
pressed upon it approximately 3,000 volts, and, of course, broke 
down; hence the pitting. 

Several of the remaining micanite bushes showed signs of wear 
and vibration, and, as'the insulation provided on the end connections 
was practically negligible if the m'canite bush'ng were neglected, it 
was decided to remove the brackets altogether and eliminate the 
possibility of further failures. 

As an example of the indifference on the part of the manufacturers 
as to the maintenance costs of their machines, it should be noted 
that the cost of removing the upper section of one of these stators 
for the purpose of examining, for instance, the rotor, amounts to 
nearly £100 in labour and insulating material. Whereas had they 
adopted the more usual three-layer lap winding the connections 
would have been confined to one end of the machine, and could have 
been disconnected by two men in an hour. As it is, the heavy 
copper connecting links between the top and bottom sections are 
bolted to the end windings in most inaccessible corners, necessi- 
tating the use of special ratchet spanners. 


Fire in a Dry Air ` Filter.—This breakdown occurred on a 
12,500 k.v.a. generator fitted with a dry air-filter, composed of a 
zig-zag arrangement of filter cloths in wocden frames, which is 
installed beneath the generator floor level. Owing to the failure of a 
current transformer installed 12 ft. away from the filter and on the 
generator side of it, severe arcing presumably set fire to the filter 
c'otl s, which were supposed to be fireproof according to the speci- 
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fication, with the result that the whole filter immediately became 
ignited and burnt furiously, aided by the immense draught provided 
by the rotor fans of the generator. As the dampers were thereupon 
closed (by hand) the damage was practically confined to the filter 
cellar, although the generator rotor and end windings were in the 
meantime considerably scorched. 

On later machines fitted with these dry air-filters, fusible fire links 
are provided which, on fusing, immediately allow by-pass doors to 
divert the draught. "There is no:doubt that filters unequipped with 
the above device constitute a very grave sourcé of danger, and | 
believe that in any case they are thus regarded by the American 
Fire Underwriters. "Their future use is very improbable, as'the wet 
air filter provides an alternative as safe as it is effective, and these 
will replace all existing dry cloth filters now in operation in power 
companies' stations. 


Failure of Insulation of a Stator Bar.— This case occurred while a 

machine was running light, fully excited, preparatory to going on 
load. As it was not on load there was no switch to trip, but the 
differential gear provides for this contingeney, and immediately 
removed the excitation from the rotor, thus confining the damage to 
the single bar which failed. 
a The question of moulded micanite stator bars and their useful 
lives is open to considerable discussion. Mr. H. M. Hobart, in a 
recent contribution to the American I.E.E., put the safe life at, I 
think, 10,000 running hours, which, under conditions prevailing in 
the large power companies on the Rand, would mean about two’ 
years’ service, and in some cases only slightly more than a year's 
service. 

Experience on the Rand does not confirm this rather pessimistic 
view in practice. There are machines running now with their 
original bars in use after more than 45,000 running hours, and there 
are one or two cases where 50,000 running hours have been exceeded. 
І do not maintain that the insulation has not deteriorated as a 
whole. It undoubtedly has; but I think the deterioration is also due 
to other causes, such as: (a) Disinte 'gration by vibration, (5) abrasion 


-by cooling air, (c) actual rattling of bars in slots, due to shrinkage of 


insulation and drying out of supporting medium, (d) weak spots 
caused by faulty manufacture. 

The bar which failed on this occasion had impressed on it at the 
time 2,650 volts. As it had been pressure tested to 20,000 volts 
before being put in the machine 15,000 running hours previously, 
it is obvious that it cither suffered by mechanical damage or was 
affected by a form of deterioration inherent to it. This latter view 
finds more favour, for, as it will be seen from Fig. 4, the bar being 
oblong, the makers have worked in a strip of micanite along the flat 
side of the bar before proceeding to roll on the micanite. Тһе result 
is that an air space is left right along the length of the bar at the 
point where the micanite moulding passes over 
the flat strip referred to above. During the 
pericdical pressure tests to which these ma- 
chines have been subjected, almost 100 bars 
have failed at pressures less than 10,000 volts, 


the line of this air space. As the cost of re- 
newing one stator bar on these machines 
amounts to about £10 (labour and material). 
it will be seen that £1,000 has been spent on a 
form of insurance against breakdowns of this 
nature. Я + 
The damage resulting from the failure of a 
micanite stator tube in an 18,000 k.v.a. ma- 
chine is illustrated in the original Paper. 
For some obscure reason two of these ma- 
chines were fitted with loose stator tubes in 
preference to the usual moulded-on form of 
micanite. As is well known, these tubes 
soon swell in the air ducts and are generally 
objeetionable on account of their lack of 
mechanical strength, and also because it is 
impossible to exclude air from inside them. * 
This breakdown has caused existing ideas on the subject of earth- 
ing the neutral points of generators to be modiiied. The prac- 
tice had been to earth the neutral either solidly or through a resis- 
tance of low value, and on this account, should a stator bar fail, the 
de mage is bound to put the machine out of commission for a certain 
pericd. It has, therefore. been decided to insert a 5-ampere fuse 
in the neutral lead of all machines, arranged in series with a current 
transformer to which is connected a relay. Should an earth fault 
develop, the fault current while blowing the fuse will also operate 
the relay, which in turn will trip the generator switch and also remove 
the excitation from the rotor. This arrangement should confine the 
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damage to a puncture of the insulation without subsequent burning 
of the conductors or core. Should the machine be urgently required 
it could be put into commission again minus the neutral earth con- 
nection. 

TRANSFORMERS. 

Puncture of Water-cooling Coils.—(a) Iron Pipes.—In this case a 
bank of four 6,000 k.v.a. transformers working on a ratio of 80,000 
to 20,000 volts failed within a few days of each other owing to the 
perforation of the cooling coils, with consequent flooding of the 
windings by water. The damage was in all cases considerable, but 
more unfortunate was the loss of the plant itself at a time when it was 
urgently required. 

The first of the faulty cooling coils was examined, and when cut 
open it was found that during the process of galvanising the interior 
of the tubing, a lump of zinc had been left in the bore. This con- 
stricted the area and caused the stream of cooling water continually 
to impinge on the side of the tube. The resulting scouring action of 
the jet of water prevented the formation of the usual deposit of 
matter which acts as a protective coating on the sides of the tube, 
and as the water possessed decided acidity the continued erosion 
finally caused the puncture of the tube and consequent breakdown of 
the transformer. Аз the trouble appeared to be common to all of the 
cooling coils, they were cut up into a large number of pieces, and each 
piece was cleared of obstructions, which in several cases nearly 
blocked the bore of the pipe. . | 

The coils were then rebuilt and welded by the oxy-acetylene pro- 
cess, and have given no trouble since. This series of failures proved 
very expensive to repair. 

(b) Lead Pipes. 
internal bore is used. In a batch of six transformers there have been 
four failures owing to the perforation of the cooling coil, and in each 
case the breakdown has been due to the faulty drawing or extrusion 
of the tubing. The sound tube has a thickness of 1 in., but in certain 
of these faulty coils the thickness of metal varies from a few 
thousandths of an inch on one side to nearly 1 in. on the side 
opposite. 

Failure Due to Lightning.—On large transformers (6,000 k.v.a. to 
9,000 k.v.a.) failures directly due to lightning have been almost 
entirely confined to a group of core-type transformers. These have 
a ratio of £0,000 to 20,000 volts, and usually breakdown, not singly, 
but in groups of three or four. The strange part of these break- 
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downs is that almost invariably the failures in each transformer are 
identical—t.e., similar coils fail in each transformer. The usual 
characteristics are breakdowns between turns at a point about 5 per 
cent. of the turns inwards. The failures have always occurred on the 
80,000- volt winding, which is connected in mesh with the insulation 
of 1-5 per cent. of the turns at each corner of the mesh re-inforced. 

I do not know why 1:5 per cent. of the total was fixed for the 


-number of end turns—it can only have been a hazard—for to 


arrive at any proportion of the winding a definite impressed fre- 
quency must be assumed, and since the frequencies met with in 
practice—due to surges or lightning—may vary from a few thou- 
sands up to millions, it would seem saner thoroughly to insulate every 
turn of the winding. "This is the argument used, 1 believe, by certain 
of the large American manufacturers whose transformers have given 
great satisfaction on the Rand, for, at the generator end of the trans- 
mission line to which these particular core-type transformers are. 
connected there are a number of 9,000 k.v.a. American shell-ty pe 
transformers, which have always survived when the German core- 
tvpe transformers at the step-down end of the line have failed in 
lightning storms. It is, however, by no means certain that the 
American transformers have been called upon to stand equivalent 
stresses, as it is a recognised fact that the arresters at the generator 
end of the line seldom operate during lightning, whereas the arresters 
at the step-down end of the line are frequently active, indicating the 
probability that a pressure surge developing in the line is felt with 
greater severity at the end remote from the generators. This might, 
perhaps, reduce what appears to be a disparity in the two makes of 
transformers. 


Failure of Magnetic Circuit.—In this case a 12,500 k.v.a. core-ty pe 
transformer was removed for ¢xamination after tripping, and on 
attempting to lift off the upper yoke of the core it was found to be 
thoroughly welded to one of the vertical limbs. 

This breakdown was due to a succession of failures of the insula- 
tion around the core bolts in both the top and bottom yokes. The 
resultant flow of current melted into a solid mass almost a cubic foot 
of iron core plates in both the top and bottom yokes, and presumably, 
after the pad of insulating material between the yoke and limb had 
been damaged, a further circulation of current took place across the 
joint thus made, with the above disastrous results. The net result of 
this breakdown has been the scrapping of the transformer and its 
replacement by a shell-type transformer of American manufacture. 
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- MACHINE-SWITCHING TELEPHONE GEAR. 


The following is an account of a discussion which took 
place before the Institution of Electrical Engineers on Mr. 
Е. К. McBerty’s Paper on the above subject. An abstract 
of the Paper appeared in THE ELECTRICIAN of March 23 and 
April 6. 

Mr. Е. GILL said according to the Paper 200 tests were made and two 
calls ——1 per cent.—went wrong. That did not seem to be big enough. 
It was important. because that characteristic had to be multiplied by 
10,000, 50,000 or 100,000. Could the author give any information on 
subscribers’ irregularities ? They were important in manual work, and 
might also be important when subscribers worked dials. The author 
said certain exchanges were company owned and certain others were 
administration owned. Those owned by the administration took about 
62 per cent. more labour to maintain than the others. Lost and delayed 
calls were treated in the Paper as if they were the same. One could 
tolerate a much greater реток of error if а call was merely delayed 
than if the call was actually lost. The Paper showed that the number of 
machines to be provided varied greatly according to the method adopted 
of computing the machines. ' If one went to too high a probability of 
success it meant a pretty serious cost at the outset. А service should be 
conducted in a commercial spirit, to give a reasonable service at a reason- 
able cost, and with a reasonable chance of profit on low rates. It was 
important not to put in too many switches. The author said it was very 
desirable that a standard method of computing the switching machines 
should be agteed upon as a basis of rating or comparing systems of different 
types. It did not mean that a man would put in something better or 
worse, but for comparative readings it might be reduced to the same 
thing. He did not think the percentage of calls lost or delayed was the 
chief thing. If two different switches had I per cent. lost or delayed it 
might make a great deal of difference whether it was 1 per cent. delayed 
for 1 second or 1 per cent. delayed for 10 seconds. What should be 
aimed at was a total seconds’ delay. Suppose one called for the delay 
not to ће greater than 100 seconds in 100 calls, an average of 1 second 
per call; and a maximum delay in апу case not to exceed 20 seconds 
What were Mr. Mc Berty’s views on that ? His only quarrel with the 
author was on first cost. ‘The author did not help them on that matter. 
Had any of the cases quoted be.n put in on the basis of economic selec- 
tion? Had they been put in by deliberately paying increased cost for 
possibly an improved service, or had they been put in without any real 


economic selection, and merely on the basis that it was a proper thing to. 
do, and got rid of the operator ? For the conditions he was studying 
it did not prove it. Then the question arose by how much th^ auto- 
matic gear must be reduced to make it satisfactory. If 100 were taken 
as first cost for manual, the automatic first cost must be about 140 or 
145. Could the author give them any help on that subject ? 


Mr. E. A. LarpLaw said the figures given in the Paper for manual 
operating represented the best practice on up-to-date C.B. switch- 
boards, but women's wages might reasonably be expected to increase. 
considerably. He agreed that the two types of switches, the step-by- 
step with a vertical and rotary motion, and the motor-driven switch 
described in the Paper were the most successful. А larger switch than 
100 lines appealed at first sight to telephone engineers who had been 
engaged on traffic, because of their in ср that greater efficiency per 
junction was obtained with a larger group of junctions, but with machine 
switching a switch of 100 lines could be made to give as good a service as a 
200-line switch, as incoming calls could be brought through a standard 
intermediate distributing frame and first and second pre-selections or 
line finders. The fluctuations in traffic were proportionately smaller in 
& group of 100 lines than in a group of 10 lines, but tho fluctuations on & 
group of 200 was little less than in a group of 100, and a switch with 20 
junctions per level or row was not warranted from a traffic standpoint. 
On the connectors as at present arranged in automatic exchanges that 
distribution could not be obtained, and the number of connectors to be 
fitted must be what was required for the particular 100 or 200 sub- 
scribers. Decreares or increases in the percentage of connectors had ta. 
be made from time to time, but extra banks of connectors (the cheapest 
part of the switch) could be provided in the initial equipment, and the 
mechanism be fitted when required. һе advantage of 100-line over a 
200-line switch appeared to be that it retained the decimal system with- 
out any translating devices and was very flexible. In the United King- 
dom about half the lines were connected to exchanges of less than 1,000 
lines, and for these exchanges step-by-step mechanism appeared. preter- 
able, from a cost point of view, to motor driven. For exchanges above 
that the first cost and maintenance of the two systems, appeared to be 
about equal. The “ by-path " svstem gave distribution both for calling 
aad called subseribors, the trafic being distributed on the intermediate 
frame according to traffic and equally distributed over all preliminary 
and final switches, ‘The results obtained with that svstem confirmed the 
authors statement that as the art of automatic telephony got mors 
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established the tendency would be to increase the efficienev of the com. 
mon elements. In computing lost calls he had often used the percentage 
figure of the existing engaged calla during the busy hour. and. working on 
th» law of probabilitv, found out what decreases in the percentage the 
instantaneous disconnection would produce, Assuming busy-hour 
traffic on à manual exchange gave 17-4 per cent. of the subscribers 
engaged. on an automatic exchange the instantaneous disconnection, 
without allowing for anv reduction in the holding time due to other 
reasons, would reduce that figure by J-7 per cent., thus allowing for 17 
calls per 1,060 to be choked bv the switches, without depreciating the 
servie? below manual standards, The operator on semi-automatic and 
call distributing systems might be likened to an accumulator, In 
manual working ranid discharges at a hich rate were demanded. whereas 
on the distributing system the discharge was regular and equal to the 


operators canacity, so that the * load " the operator could take was 
inercascd, А curve given by Mr. Maveock in the Post Oftice Electrical] 
Engineers’ “Journal.” in 1912, showed that the manual operators 


efticieney ranidly declined when she had to cover mor? than one ро ition, 
and another curve which he showed on the sercen was a mean curve of a 
curve of Mr. Maveock’s in the same journal, showing а number of opera- 
tors on duty. Mr. Maveock’s curve showed operator-hours 185} for a 
given number of calls, whereas with traffie distribution the operators 
required would be 1654, a saving of 10-9 p^r cent. Distribution made 
the switchboard like a concertina, open when busy and closed when 
slack, and mechanical a»plianecs, dispensing with cords, plugs, multiple 
jacks, &c., increased the Toad and decreased the cost of operators. Не 
also showed a curve of the srecd of answer on the Amsterdam semi- 
automatic exchange, which showed that the service was greatly improved 
as the long waits were reduced. With regard to maintenance of auto- 
matic exchanges, the remarks made bv the author were borne out in this 
country, and a reduction could reasonably be hoped tor. On 18 ex- 
changes (with 1.100 lines working) used night and dav on an average 
for two years, the man-hours per line per усаг worked out at 2-6. It 
must be remembered, however, that these equipments had less apparatus 
per line than a large exchange. Full automatic working appeared to be 
the most promising services, for the majority of cases, but semi-automatic, 
with call distribution and supervision, might be desirable in some cases, 
especially during transition to full automatic. It was too early vet to 
consider standardisation, asimprovements were taking place verv rapidly. 

Col. С. B. Clay said Mr. Me Berty had shown that automatic exchanges 
could compete, in efficiency and cost, with manua] systems. 
MeBerty had told him that he hoped someone would speak on behalf of 
the relav system. А system composed only of relavs would do all the 
work of the svstems referred toin the Paper, which he did not think were 
the last word in automatic telephony. In a relay system the mechanical 
apparatus was reduced to a minimum, and the plant was not subject to 
difficulties owing to the inertia of comnaratively heavy switches. No 
work was done except when a call was being connected. A relay system 
worked with greater variation of voltage than & machine switching 
svstem, and allowed greater variation in the speed of the calling device, 
and the time required for a call would therefore be less than in anv other 
svstem. From his experience it appeared that the maintenance cost 
of relay svstems must be small. No fault had been found due to dirty 
contacts. At the main exchange in Christiania he was told that the 
г-јаух were put in a cupboard high un on the wall, as they required no 
attention onc? thev had settled т to work. Mr. McBerty said the 
difficulty of obtaining men of sufficient skill to maintain automatic 
equipment had often been undulv emphasised, It would be further 
reduced by the substitution of apparatus which was entirely a repetition 
of the same stvle of parts. 

Mr. А. J. STUBBS (Assistant Engineer-in-Chief, G.P.O.) said the Post 
Office had under trial five different avstems of automatic switches, not 
in the sense of bridging the gap between manual and automatic, but in 
the sense of securing the confirmation of the automatic system with 
what was essential in connection with the trunk svstem, Their aim was 
the combination of the trunk working and the ordinary local service. 
Standardisation in such а connection was, he was afraid. very far off. 
They had made one small attempt to secure standardisation bv ensuring 
that the user of the telephone should always have the same system of 
dialling to deal with. Telegraphv and telephony were essentially 
different problems, The combination of automatic telegraph working, 
Morse, single needle А, B, С, printing telegraphs, and so on in one office 
wax relatively simple. because the various systems worked quite inde- 
pendently on different circuits, but witk telephony there was no question 
of re-transmission, and the whole of the svatem must work in combination. 

Mr. Dane Stiscrarm said the way the author had got round the difficult 
corners showed there was science in common sense as wel] as in engineer- 
As far back as 188° he (Mr. Sinclair) took out a patent for an auto- 
matic telephone exchange, and the medel (which he thought was in the 
possession of the Institution) worked for a day or two, That was in the 
davs of single earth-circuit lines. It gave place to the manual asa general 
thing, but he had never lost his faith in automatic telephones, and it was 
а great pleasure to him to hear such a Paper read bv so high an autho- 
ritv ах Mr. McBertv, and to see the cauipment in operation, He was 
sorry Mr. McBerty had changed some of the old names. He called the 
connector and «elector the feeler and the choo-er, He would have pre- 
[erred the title of the Paper to be ©“ Automatie Telephony.” 

Mr. W. AGREN said it would have been better if the author had 
supplemented the work bv а diagram., He had described more particu- 
larly the semi-automatic system. but he presumed the author was as 
greatly in favour of the full automatic. He (Mr. Aitken) wrote in May, 
1911, a Paper on the Strowger automatic system. Most of the speakers 
were then a little doubtful as to the position to take up, but to-day it 
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was taken for granted that automatic telephony was the right thing. and 
it was used in every progressive country. The Struweer system and Mr. 
McBerty's svstem were the only two distinctive systems in use, and both 
had given excellent results, but it was doubtful whether they were the 
last words, and there was no likelihood of standardisation for a long 
time, The relay system was wonderful in its efficiency and simplicity, 
and scored in some respects over the other svstems. The author said 
the three limitations of time of switching, cost and number of machines, 
had determined the nature of mechanical line switches, and the time 
limit within which the switching operation must be completed had im- 
no-ed the most rigid restrictions, This did not арзу to the relay system., 
because the action was instantancous whether it was the first or the last 
line of a group, whereas with machine switching there was a different 
time interval, The author also said the subsequent cost of maintenance 
was affected in а more important wav bv the multiplication of moving 
parts than bv the multiplication of fixed parts. In the relay svstem the 
moving part was only a fraction of an inch. and there was practically no 
wear and tear. On first cov sideration of the relay system one jumped 
to the conclusion that the relav could only be use d as a one or two-w av 
switch, and that to get а combination of circuits there must be as many 
relays for cach switch as there were circuits. That was not tho case, 
Bv a particular combination® of re]avs and a particular arrangement of 
wires access could be given from one line to a considerable plurality 
without having an expensive switch. Mr. MeBerty’s carriage call was 
interesting, and a усту fine apvlication of a device that was known to 
some extent sume vears ago in this countrv. Mr. Arthur Thompson 
was the first, he thought, to give a visual signal to the operator, but, of 
course, in а eruder form than that described in the Paper, The figures 
for maintenance which he (Mr. Aitken) gave in 1911 were taken witha 
grain of salt. Some engineers doubted the truth of the statement that 
the cost of the renewal of parts in the Grand Rapids automatic exchange 
of 7,560 lines was 1-8 cents per line per annum. Mr. McBerty’s figure 

was lower, so apparently the maintenance of automatic systems was 
going to be a verv smal] matter, 

Mr. B. О, ANSow said the author's traffic curves were well known to 
telephone men, but there were two wavs of looking at curves of that tv pe 
—the manufacturer's and the purchaser’s, The manufacturer wanted 
some basis on which he could consider different combinations of con- 
tacts and switches, and the curve must be an instrument ot precision in 
his hands, but the purchaser approached the thing after all that was 
over, and he was concerned primarily with satisfving himself that he was 
getting the correct number of channels through the exchange. These 
being two different problems, it seemed unnecessary for the telephone 
administration to go to verv great refinements in the question of traffic 
curves, Several sets of curves would be necessary to take notice or 
different holding timos, and curves obtained in the Post Office showed 
that the rea] variable was not the call nor the holding time alone ; it 
was the product of the two. In manual working the important matter 
was the call, but in automatic it was the minutes, If in statistics a 
conversation was shown as 2} minutes, and it should be three minutes, a 
serious under-cstimate of plant would result. It would be equivalent 
to having made a similar error in the number of calls coming over the 
junction circuits, The holding time assumed an increased importanco 
in the automatic service. The Post Office obtained curves from all the 
administrations thev knew, drew their own empirical curve from them, 
and to guard against a deficiency of plant onlv put on 75 per cent. of the 
number of subscribers estimated for. Working strictly to statistics 
would produce very grave errors unless allowance was made for the tact 
that the statistics were obtained from a manual exchange and applied to 
an automatic system. The G.P.O. chart was not comparable to the 
other two mentioned by the author, as the G.P.O. chart was to utilise 
manual statistics aud put in automatic exchanges, whereas the other 
two меге to tell manufacturers how to manufacture the automatic 
exchange equinment without knowing the traffic. Traffic curves worked 
to smal] decimal places were not required by the administration operating 
the plant. 

Mr. E. A. Рктггновү said automatic telephony was a case of history 
repeating itself. The first patent was taken out in 1879, and was fol- 
lowed by two in 1881. Those were all step by step. The first semi- 
automatic was taken out in November, 1881. He believed it was power- 
driven, The next—also power-driven —wasin 1883, and there were two, 
power-driven, in 1889. The basic automatic patent was the Strowger. 
That was the first successful system. The next item of interest was 
Callendars, His apparatus did not work. but he foresaw all the things 
that were being dev eloped now. He used the two-wire system, with no - 
earth return, and with primary and secondary circuit selectors : he had 
an apparatus for storage of calls, whereby a subscriber would get his call 
in time, if he waited. That also had the power-drive. Most of the 
failures had been through not consulting the traffic engineer, and not 
designing machines of a size to give maximum economy on first cost, 
There was little to choose between 100 and 200-line banks in an exchange 
of 1.000 lines, It would have been better if the author had given the 
number of calls per busy hour and the number of switches, "The basie 
curve, 1.000 lines, was ideal from the manufacturers’ point of view. 
Step-bv.sten шерии was very simole, as the switches accented the 
impulses direct. Storing devices would appear to be of great advantage 
in connection with semi-automatic working. He could not agree with 
the authors statement that step-bv-step apparatus need be of massive 
construction owing toits high speed, and he thought the durability of the 
step-by-step and motor-driven switches was about the same, With the 
ratchet and step-by-step system there was no waiting so far as the sub. 
scriber was concerned, whereas the line finders described by the author 
took three seconds. 
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Mr. F. M. Warp & а that it was an aceepted fact that telephone 
switching could be done satisfactorily. He was of opinion that the ten- 
dency in the future would be to eliminate the mechanical features, and 
substitute equivalent electrical means. The Western Electric Co. in 
their manual junction boards originally used а ringing key, which was 
depressed and released by the operator. They afterwards employed a 
kev which was held by a latch and released clectromagnetically bv 
withdrawing the Jatch when the subscriber answered. The latch was 
replaced by an electromagnetic clutch, but finally the keys were done 
away with and the ringing was now controlled by relays. A similar 
tendency to eliminate the mechanical parts was noticeable in automatic 
telephony. From experience during the past three vears on a system in 
which the whole of the switching and connecting was done bv relays, the 
apparatus was found to work satisfactorilv within wide limits, and with a 
large vhriation of dial speeds. The hunting for an idle line was not 
step bv step. and it took no longer to connect to the last trunk in a group 
than it did to connect to the first. The power needed by the electro. 
magnet of relavs was so smal] that destructive sparking was practically 
eliminated, and the battery voltage might varv considerablv without 
causing trouble. Machine switching gear required maintenance men 
with mechanical] skill and electrica] knowledge, whereas relav’ working 
was a natural development of C. B. working? and with plenty of current 
and good contact pressure the attention required would be a minimum. 
Hewever, he fully appreciated Mr. McBertv’s valuable work in auto- 
matic telephony and the state of perfection to which the Western Electric 
system had been brought. 

Mr. №. Н. Grixsrep said he agreed with Mr. McBertv as to the results 
obtained from the probability calculations and their application to auto- 
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matic exchange design. They served the same purpose as interest and 
sinking fund tables served for accountants, With regard to securing 
uniformity in the design of exchanges, the first thing to be done was to 
sec that the methods used by different systems gave the same results. 
The authors’ calculations as to distribution of calls and the number of 
times & certain number of trunks was exceeded substantially agreed with 
а curve he (Mr. Grinsted) obtained in 1907. The next step was to see. 
that the mathematical results corresponded with practice. He showed 
& curve plotted by him in 1911 of results obtained bv an engineer in 
charze of an automatic exchange, which showed that the mathematical 
results were sufficiently in accordance with practice to enable them to he 
used with confidence. The next step was to settle a standard rating. 

Mr. Јонх Ler said if operators worked at 600 calls an hour the differ. 
ence between human performance and machine performance was вера. 
rated bv а narrowline. He would like to know where that exchange was, 
Those on the traffic side of the Post Otice wished to provide engincers 
and manufacturers with the most careful statistics, just as Mr. MeBerty 
had placed the full store of his knowledge at their disposal. 

Mr. H. H. Harrison said he could show the author at Liverpool a, 
switch that could be used as either trunk hunter or line finder, and which 
did hundreds of contacts per second, and yet stopped definitely when it 
found the idle trunk or the feeling line. There was a considerable 
difference in the number of motor switches between no.line and 100.lines. 
Between 100 and 200 the difference was not considerable, and from 200 
to 1.000 the curve was verv rapid. Had the author calculated the 
registering devices for registering over 100 lines ? 

Owing to the lateness of the hour, the author said he would send in his 
reply for the “ Journal ` 
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WHEATSTONE BRIDGES AND SOME ACCESSORY APPARATUS FOR RESISTANCE 
THERMOMETRY.* 


BY E. F. MUELLER. 


Summary.—A type of Wheatstone bridge suitable for use in resistance thermometry is described, in which plugs or dial switches 
аге used and the circuits so arranged that the errors due to contact resistances are no greater than with the mercury contact bridges 
heretofore used, The application of these bridges to the measurement of resistances with potential terminals is descrihed. 


|. Type of Bridge Required. —A type of Wheatstone bridge which 
has been found to meet practically all the requirements of precision 
measurements with resistance thermometers is one having equal 
ratio arms of rather high resistance (100 ohims or more) and a variable 
resistance arm of about 100 ohms, variable by steps of 0-0001 ohm. 
Coils of 0-1 ohm (or even 0:01 ohm) and larger may be connected to 
mercury contact blocks and short-circuited by suitable amalgamated 
links. For resistances smaller than 0:1 ohm it is preferable to use a 
shunting arrangement, or, in some instances, a slide wire may be 
used. Plug or dial contacts should not, 
in general, be used directly in series 
with the variable arm as the variation 
in such contacts is of thc same order of 
magnitude as the value of the smallest 
step. 

2. Improved  Slide-uire Bridge.— А 
consideration of the ordinary bridge 
diagram, Fig. 1, in which ab and ac are 
the equal ratio arms, shows that resist- 
ance may be transferred to or from the 
remaining arms at three points :—(1) 
By moving d along bdc, which is essen- 
tially the plan used in the Callendar- 
Griffiths bridges; (2) by moving 6b 
along dbg; and (3) by moving c along deg. In (2) and (3) the 
bridge balance is not, independent of the resistance of the moving 
contact as in (1), but the effect of variations of this contact may be 
reduced to any desired extent by increasing ab and ac with which 
the contacts are in series. 

The method just described may be used to introduce the l-ohm 
«іесаде and the 0.1-ohm decade, a row of 1-ohm cols between contact 
blocks being connected along bg and a row of 0-1-ohm coils along 
yc, the moving points b and c being either plugs or dial switches. 

З. Bridge with Shunt Decades.—-Instead of a slide-wir, the smaller 
steps may also be obtained by the use of shunts. The general 
scheme of connections is shown in Fig. 2. There are two ratio coils 
of 250 ohms each and these are connected by a short (5 em.) slide- 
wire, which is used in adjusting them to equality. "The rátio coils 
terminate in long bars which may be connected by mcans of plugs 
to the contact blocks of the l-ohm and 0:1-оһт decades. The 
10-ohm coils are connected to binding-post blocks and the desired 
number of coils are introduced into the circuit by making connection 
to the appropriate binding post. This method of connection is 
satisfactory in most instances, but may prove a source of incon- 

* Abstract of a Paper in the “ Bulletin” of the Bureau of Standards. 
Those interested in the subject may obtain a free copy on addressing a 
Tequest to the Bureau. 
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venience when considerable changes in the resistance to be measured 
are encountered, as may be the case when several thermometers are 
to be measured successively with the same bridge. If this decade 
is to be much used, it is desirable to make it a plug decade or, perhaps 
better, to use mercury contacts. 


(i) Shunted Decades.—In choosing the values for the shunted coils 
the formula for resistance of coils in parallel was put in the following 
form :—If a resistance r is shunted by a resistance R, the effect of 


э 
- 


. | r 
the shunt is to reduce r by an amount +. 
Rr 
~-for example, the 0-01-ohm decade—R is given a series of values 
2 


Т 
such that Rar successively ахта the values 0-10, 0:09, 6-08—- 


In the shunt decades 


0-00; that is, successive values of R are defined by the equations 
r2 y? 
R+r=——, &c., to R-r— 
010 ^7 9.00 
valued coils a value was sought for r?, which should contain the 
factors 7 and 9 and therefore be divisible by all numbers below 10, 


The value 7*— 1-26 was found to lead to suitable values for the coils 


Consequently to secure even- 


710х001  10X0-001(, 10x0-00012. 


Ета. 2.—DIACRAM OF CONNECTIONS FOR BRIDGE WITH SHUNT DECADES. 


of thé 0-0l-ohm decade. By making r, for the 0-001-ohm decade 
equal to 7/4/10 the successive values of R for this decade ate made 
to differ by a constant amount from the values of Р for the 0-01-ohna. 
decade so that the corresponding coils for the two decades, with two 
exceptions, will be equal. 
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(ii) Adjustment of Ratio Arms.—The slide-wire between the ratio 
coils is mounted inside the bridge in a vertical position and the slider 
is moved by turning a screw which engages the nut on which the 
slider is mounted. The head of this screw projects through a hole 
in the bridge top. The accuracy with which this adjustment can 
be made is limited only by the sensitivity of the galvanometer used, 
and errors due to inequality of the ratio coils may therefore be made 
absolutely negligible. 

(iii) Temperature Control.—The bridge is mounted in an oil bath 
and thermostatic control of the temperature is provided for. Power 
for operating the thermostat is supplied through a small (40-watt) 
transformer, which gives voltages up to 16 by steps of 1 volt. "This 
transformer furnishes power for the heating coil. A buzzer, also 
operated from the transformer, indicates when the temperature of 
30^ has been reached. , 

À copper coil similar to the sealed coils used for the 10-ohm and 
]-ohm decades mounted іп the bridge and arranged so that its te- 
sistance can be measured with the bridge, shows that in such coils 
the fluctuations in the temperature of the oil, as the regulator oper- 
ates, are almost completely damped out. 

(iv.) Effect of Contact Resistances.—]n order to make an estimate 
of the precision attainable with such a bridge it is necessary to 
assume the probable variations in the resistances of various kinds 
of contacts. For this purpose the following figures for the variation 
of various types of contacts when kept in good condition and correctly 
manipulated will be used :— 


Tvpe of contact. Probable variation. 


Binding post ааа ex donet de rai deti 0-00002 ohm 
ig Arm 0.0001 ohm 
DW Lt CM de PC DS 0.0002 ohm 


The figures quoted cannot from the nature of the case be accurate, 
but they were the best estimates obtainable for the variations in 
well-made “contacts. Granting that a contact of any of the three 
types will maintain a constant resistance the precision attainable in 
the use of the bridge is limited by the contact resistances in series 
with the ratio coils to about 1 part in 2,000,000 and in the measure- 
ment of low resistances is limited by the contact resistances in series 
with the shunts to about 0-000002 ohm. | 
- The effects of thermo-electromotive forces at the moving contacts 
are also reduced to such an extent as not to be a source of incon- 
venience in making measurements. 

(v.) Performance.—Tests made with the bridge showed that read- 
ings consistent to 1 or 2 microhms could ke made on resistances up 
to 10 ohms, thus indicating that at the time the tests were made the 
contacts were scmewhat better than estimated above. The 1-оһт 
and larger coils are of the sealed type and have during two years 
Shown no changes amounting to more than 2 parts in 100,000. 

In this bridge the decade arrangement is used exclusively, and the 
question may arise as to whether the calibration can be made as 
accurately as in the bridges in*Which the 5, 2, 2, 1 combinations are 
used. "There is, of course, an accumulation of errors in each decade, 
Teaching à maximum at the middle of the decade. Such errors 
could*be avoided by comparing groups of coils, but as a matter of 

fact, in calibration, such high sensitivity may be secured and utilised 

if the contacts are in sufficiently good condition, that it is sufficient 
to evaluate each coil separately and add the values. It is worth 
noting that the decade plan is less subject to error in measuring 
changes of resistance, as is always done in resistance thermometry. 
For example, using the 5, 2, 2, 1 arrangement, it is necessary to 
change all coils if the resistance measured changes from 4 to 6 ohms, 
while with the decade arrangement it is only necessary to.add the 
two coils which are equivalent to the change to be measured. 

Successive independent calibrations show that the errors occurring 
in calibration are not of importance. 

The bridge may be calibrated in international ohms without the 
use of precision auxiliary apparatus (except a standard coil), since 
by the use of an external variable resistance, each coil of a decade 
may be compared (by substitution) with the sum of the 10 coils of 
the next lower decade. | 

4. Dial Bridge.—Another bridge of this general type but improved 
in details has been designed and constructed. It differs from the 
one already described prineipally in employing switches instead of 
plugs for the 1-ohm and 0-1-ohm decades, and in making the 10-ohm 
decade usable as a plug decade, or permitting connection directly to 
the eoils through binding posts. 

9. Bridge Without Temperature Control.—The bridges so far de- 
scribed are designed for work of very high precision, and thermo- 
static control of the temperature is practically necessary to secure 
the accuracy for which the bridges were designed. In а Іагре number 
of instances, however, a lower degree of precision is permissible. A 
bridge has recently been designed for measurements of such accuracy 
2s is attainable without thermostatic control of coil temperature. 
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With manganin coils of the average grade, measurements can be 
made to about 1 part in 25,000 if the coil temperatures are known 
within 1° or 2°, and the indications of a mercury thermometer with 
its bulb near the coils should give the coil temperatures within this 
limit. The bridge, which is designed largely for use with thermo- 
meters having a fundamental interval of 1 ohm, has four. dial de- 
cades, the arrangement of the 1-оһт and 0-1l-ohmy decades being 
similar to those in the bridges already described, while the 0-01-ohm 
and 0-001-ohm decades are secured by the use of shunts. There are 
also three 10-ohm coils connected to binding posts, so that the bridge 
has a range up to about 40 ohms, the smallest step being 0-001-ohm, 
and by utilising galvanometer deflections readings to 0-0001 ohm 
may be made. 

The possibilities of such a bridge may be seen from the following :— 
An accuracy of 1 in 25,000 in resistance measurement corresponds to 
an accuracy of 0°-002 at — 190°, about 0°-01 at room temperatures, 
about 0°-03 at 500°, and about 0°-05 at 1,000. 

By adding another decade giving steps of 0-0001 ohm, this bridge 
would also be made suitable for calorimetric measurements of high 
precision, when. used with a calorimetric thermometer of 10 ohms 
fundamental interval. In such measurements the actual tempera- 
ture of the coils is not of importance, but it is very essential that the 
temperature remain constant at least to 0-1? during the short time 
required for an experiment. 

6. Measurement of 
Potential Terminal 
Resistances. — The 
advantages of ther- 
mometers with po- 
tential terminals 
over those which 
depend upon acom- 
pensating method 
for eliminating lead 
resistances are too 
obvious to require 
discussion. The re- 
sistances of such 


(a) = thermometers ! may 
SX be measured with 
(X the bridges de- 

c + Т scribed inthis paper | 
by the method illus- 


Fra. 3.—DraAGRAMS TO ILLUSTRATE METHOD oF 
MEASURING А POTENTIAL TERMINAL RESISTANCE 
WITH THE WHEATSTONE BRIDGE. 


trated with refer- 
ence to Fig. 3a. If 
rı and ғ, are the 
equal ratio arms and the bridge is balanced, the following relation 
holds R,4+C=X+T, | 
C and Т being the “current” leads. If now T be connected to R 
and C to r, and the battery connected to t, a second balancing gives 
the relation . 

R,4-T-—X-C. 4 
Combining the two equations gives X= R,-- R,/2. 

This method cannot be used with a slide-wire bridge of the 
Callendar-Griffiths type. | 
. In practice the interchange described is effected by the use of a 
mercury commutator, as shown in Fig. 35. "The use of such a com- 
mutator involves the introduction of connecting resistances a and b. 
It is evident, however, that if two resistances be measured succes- 
sively, the difference between these resistances will be determined 
correctly, as the difference of the two values found. One of the 
two resistances may be equal to zero. The points of the commu- 
tator to which C and 7' are connected are therefore also connected 
to contact blocks, which may be short-circuited by a plug, the 
battery connection being also made to the plug at the same time. 
Since in this case the two potential terminals coincide, the resistance 
so measured must be equal to zero. Consequently, the difference 
between the bridge reading obtained in this way (zero balance) and 
the reading obtained in measuring the resistance of the thermo- 
meter will be the resistance of the latter. | 

It should be noted that the value obtained for the resistance of the 
thermometer is independent of the connections a and b, and also 
independent of the resistance of the plug. It will, however, be 
affected by variations in the mercury contacts of the commutator. 
- 7. Interchanger for Connecting several Thermometers.—In many 
instances—for example, in inter-comparisons of thermometers—it 
is desirable to measure the resistances of a number of thermometers 
successively with a single bridge. This may be done without the 
necessity of connecting and disconnecting the thermometers by 
means of the arrangement, which is arranged for four thermometers, 
of which those not in use are short-circuited by the mercury contact 
links. 
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“THE EVIL THAT MEN DO LIVES AFTER 
THEM." | 


Elsewhere will be found an abstract of an informative 
Paper on a subject with which every engineer, irrespective 
of his repute, is familiar, and on which most engineers— 
particularly engineers of repute—are silent. The subject 
referred to is that of the mistakes made in engineering 
design and construction. Although at the moment we are 
unable to consult his Paper, we believe it was the late Sir 
BENJAMIN BAKER who said of a young engineer that his 
training was incomplete if none of the retaining walls had 
collapsed which he had designed. 

The Paper, of which we give an abstract, deals with а 
few examples oi breakdowns of generators and trans- 
formers taken from the experience of the Victoria Falls 
Power Company and allied companies during the last 
four years. The plant in question, unhappily, is all of 
. German design and manufacture. We say unhappily 
because bad engineering is not peculiar to engineers of 
teutonic origin. And “ unhappy " is the correct word to 
use in connection with all engineering work, good, bad and 
ind fferent, which by right ought to have been executed in 
the workshops of Britain. 

It is unfortunate that all the breakdowns referred to 
occurred on German-built machinery. 'This may lead 
home manufacturers to think (and their salesmen always 
. assert that such is the case) that their machines are less 
liable to faults than those of their compet tors. Like Sir 
BENJAMIN BAKER'S young engineer, those engineering firms 
which never make mistakes have a great deal to learn. 
We give an abstract of this Paper, not because we wish to 
Set a lie in circulation, but in order that our readers may 
obtain useful experience at little cost to themselves. 

The generators on which the breakdowns occurred are 
of the turbo-alternator type, of ratings varying from 
3,900 k.v.a. to 18,000 k.v.a., and their speeds are either 
1,000 or 1,500 revs. per min., the aggregate rating of the 
generating plant being about 220,000 k.v.a. The trans- 
formers dealt with are all of the water-cooled type, the 
ratings varying from 4,000 k.v.a. to 12,500 k.v.a., the 
total being about 400,000 k.v.a. Of the nine examples 
given by Mr. А. E. Var DaviES six deal with generators 
and three with transformers. 

The first example is that of faulty design of stator end 
connections. This example reminds one of the “ sealing 
wax and string stage " of electrical engineering, and the 
mechanical design could not very well be worse; the 
electrical design {certainly could not be worse. We hope 
the time is at hand when electrical engineers will stick to 
engineering and leave solder to the plumber and gasfitter. 
For conductors carrying heavy currents we are strongly in 
favour of large and well-clamped contact-surfaces with 
locked nuts. The second and third examples deal with the 
rotor binling wire. Mr. Davies rightly observes that 
eliminating the possibilities of internal stresses hardly 
compensates for the unfortunate proclivity of the wire 
winding, once the outer turns are burnt through, of stripping 
into miles of wire, which forthwith is ground up in the 
air-gap of the machine, ruining not only the windings, but 
often the core-plates of the stator as well. Here again 
wire is to the rotor end winding what solder is to the stator 


> 
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end connections. The proper construction is, unquestion- 
ably, the solid cap. 

In the third example the rotor binding wire was found to 
heat up to a temperature sufficient to melt the solder in it, 
and thereafter “ the solder was flung off on to the end- 
windings of the stator.” This surely is what the engineer 
would expect to happen to molten solder moving at a con- 
siderable peripheral speed. 

Equally instructive is the failure of the insulation on the 
end winding stays given in the fourth example. The failure 
itself, though accompanied in this case by interesting 
phenomena, is not of an uncommon kind, but the author’s 
account of the cost of removing the upper section of the 
stator should teach a lesson not only to manufacturers 
but also to users of turbo-alternators. In studying these 
examples we are at a loss to understand how the manu- 
facturers induced the buyer or his agent to accept the 
machines. Were we in the market for expensive machinery 
of this kind we should insist on seeing the working drawings 
of important details and of getting the opinion of a com- 
petent engineer before allowing them to be vsed, the more 
so If the machines had to be maintained at our expense 
after the six or twelve- month '' faulty materials or work- 
manship clause ”’ had expired. 

Owing to the failure of a current transformer . . 
Severe arcing set fire to the filter cloths, which 
were supposed to be fireproof . with the result that 
the whole filter burned furiously, aided by the 
immense draught. This is Mr. Davies’ fifth example. The 


_ remedy is to use the wet air filter, and this is being done. 


The last example given in the Paper of a generator break- 
down is that of the failure of the insulation of a stator bar. 
The manufacturer is clearly at fault in this case, as he 
'" worked in a strip of micanite along the flat side of the bar 
before proceeding to roll on thé insulation. The result is 
that an air space is left right along the length of the 
bar ." A hundred of these bars failed during the 
periodical pressure test at pressures less than 10,000 volts, 
and the failures “ occurred invariably along the line of this 
air space." In this case also, the user is to blame for allow- 
ing this novel method to be used. The cost of renewing a 


bar on the machines amounts to about £10 (labour and 


material) so that most of the £1,000 already expended 
would have been saved had the proper slot lining *been 


insisted upon in the beginning, and in addition the machines ` 


could have been kept in commission for a much longer 
period. The use of an air-pocketed micanite stator tube in 
preference to the usual moulded-on form of micanite for an 
18,000 k.v.a. machine resulted in the burning out of about 
6 in. of the stator-iron.- 

Of the transformer examples the first deals with the 
puncture of iron and lead water-cooling pipes. With the 
iron pipes it was found that in some cases the bore was prac- 
tically choked, in others that the galvanising was bad. In 
the case of the lead pipes breakdown has been due to the 
faulty drawing or extrusion of the tubing—in certain of the 
faulty pipes the thickness of the metal varied from a few 
thousandths of an inch on one side to nearly 1 in. on the 
opposite side. We believe that forced oil cooling’ has been 
introduced. This is to be preferred in all cases where the 
size of the installation is such that it will bear the extra 
cost. 

The eighth example, that of failure due to lighting, needs 
closer examination. It is curious that almost invariably 
similar coils failed in each transformer, the breakdowns 
occurring on the high-tension side between turns at a point 
about 5 per cent. of the turns inwards. The insulation of 
14 per cent. of the turns at each corner-of the mesh was 
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reinforced. In this case it is unfortunate that there is no 
direct comparison with transformers having all the insu- 
lation re nforced and working under identical conditions. 
We do not understand what Mr. Daves means when he says 
that " 1t would seem saner thoroughly to insulate every 
turn of the winding." If he means to secure a uniform 
factor of safety we agree, but at the same time we would 
observe that uniform thickness of insulation throughout will 
not necessarily give a uniform factor of safety. 

A succession of failures of the insulation around the core 
bolts in both the top and bottom yokes of а 12,500 k.v.a. 
core-type transformer melted into a solid mass almost a 
cubic foot of iron core plates in both yokes, and the destruc- 
tion of the pad of insulating material between the yoke and 
| mb welded the upper yoke to one of the vertical limbs of 
the core. The net result of this breakdown was the 
“ scrapping of the transformer " and the substitution of a 
shell-type transformer of American manufacture. It is 
not every power company that is in the happy position of 
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being able to scrap a 12,500 k.v.a. transformer on account 
of a minor defect. If the facts are as stated it is evident 
that in this case a little extra insulation on the bolts would 
have sufficed, and we think that engineers would be unwise 
in condemning a thoroughly good mechanical construction 
(which the shell-type is not) on account of a small, though 
important, detail which is easily corrected. 

"Though not on the large scale described by Mr. Davies, 
most engineers are familiar with breakdowns of the kind 
with which he deals. As we have said, such breakdowns 
are common to all countries, and he would be no engineer 
who thought that the German engineers would not avail 
themselves promptly of the experience which has been 
bought at the price of their reputation. A full discussion 
of the mistakes made by our engineers would be profitable 
to the industry as a whole, and those bringing forward 
their mistakes may rest assured that those who criticise 
them have, in their time, made mistakes nearly equal in 
number to the jobs for which they have been responsible. 


SOME POINTS IN CONNECTION WITH ENGINEERING SPECIFICATIONS.* 


BY J. SHEPHERD. 


Specifications, whether long or short, should contain all salient 
facts necessary for the contractor to carry out his work, and should 
include a lucid description of the conditions under which the con- 
tract is to be completed. 

Specifications for work of some magnitude usually consist of three 
distinct parts, namely, general conditions, detailed technical re- 
quirements and a bill of quantities. 

General Conditions.—The general conditions, which are of the 
nature of standing orders, are usually of a legal character. 
are of great weight and importance and are usually drafted by 
lawyers. In many cases they have grown to imposing documents, 
and unfortunately have sometimes formed a weapon which has been 
used to the detriment of the industry generally, since they have 
resulted in orders being sent abroad where the foreign contractor, 
owing to his distance from this country, has escaped the results of 
several of the conditions. Nu 

Whatever general conditions are adopted, I am strongly of the 
opinion that all matters in dispute should be referred to independent 
arbitration, provided that the progress of the work is not prejudiced 
thereby ; that is to say, the two sides should agree as to what points 
are in dispute, and these can then be the subject of independent 
arbitration after the work is completed. 


Detailed Technical Requirements.—This part of the specification is: 


entirely the engineer's province, and in it he has clearly to define his 
requirements. Before he can do so he must make up his mind as 
to what he really does want and having done so he should lay down 
his requirements in the simplest language. | 

Bill of Quantities.—Wherever possible the work should be scheduled 
and a complete list of quantities closely estimated and arranged for 
pricing up should be given. In this bill of quantities should be in 


cluded any provisional sums for extra work or for any special 


apparatus which it may be desired to purchase. 

Having very briefly outlined. the skeleton of a specification, a few 
examples may now be given of various specifications. In considering 
these specifications the attitude of the purchaser must not be for- 
gotten. That attitude might perhaps be defined thus :— 

“The market includes a large number of willing and eager suppliers 
anxious for our contracts at reasonable prices ; the engincer shall there- 
fore draft a clear and concise specification free from all looseness of 
thought or description or errors of any character. When the tenders 
are received to such a specification, we can, without misgiving of any 
kind, accept the lowest tender, no matter from whom it may be, and in 
order that we may know that the prices tendered are reasonable, the 
engineer shall, with the tenders, and before they are opened, submit his 
tstimate of the cost of the work." 

The specifications described below have all been drafted to suit 
kuch a general condition of affairs as far as it is possible to do so, 
and thoee members who do not agree with the drafting of the speci- 
fications must bear in mind the conditions under which they were 
drawn up. : 

One essential difference between a specification for machinery of 
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standard design and a specification, for, say, civil engineeing or 
architectural work, should be once at observed. No engineer with 
whom the author is acquainted is so bold as to issue working drawings 
of, say, à turbo-generator, high-speed engine, or water-tube boilers 
which he may desire to purchase. On the other hand, nearly all 
civil engineering and architectural work is the design and is carried 
out to the detailed drawing of the civil engineer or architect. But 
even in this branch of the profession the old order is changing with 
newer methods of construction, such as structural steel work, re- 
inforced concrete, &c., which requires certain of the designs to be 
left to the specialists who handle this type of construction, and there 
is but little doubt that in the future the change will become more 


pronounced. 
The engineer has the choice of two methods of specifying. "These 
are :— 
f 


1. By issuing detailed drawings of his requirements and accepting 
the responsibility of the design. leaving the contractor to be respon- 
sible for the material and workmanship. | 

2. To define the conditions and results to be obtained, leaving the 
contractor to meet the requirements with his standard products if 
and when they are suitable 


If the engineer speci&es the conditions and leaves the manu- 
facturer to offer his standard designs, the results will generally be 
satisfactory if the engineer is allowed to select a firm of ripe ex- 
perience. Unfortunately, however, the tender of such a firm is 
seldom the lowest, and the premises were that the lowest tender 
should be accepted. 

Again, the manufacturer has not always extensive experience of 
the running of his own plant or the opportunity of rectifying the 
weak features of the design, which use alone will discover. Also it 
is not uncommon for some manufacturers to perceive with difficulty 
any defects in their products. . 

The following are the salient features of a number of recent 
specifications. 

COAL. | 

In a large modern generating station having а good load factor, 
and coal at normal prices, the generating costs per unit may be 
taken :— 


Salaries and wages ... 0-030d. 
Coal and ashes " 0-160d. 
Oil, waste and stores bos 0-004d. 
Repairs to plant and buildings 0-012d. 


Total re eee vel 0-206d. 


Coal and ashes thus represent 78 per cent. of the total. With 
the present high prices of coal the proportion is now even higher. 
" When buying by contract some form of scientific specification is 
necessary where locality and circumstances allow a free market and 
the specification described below is framed with a view to buying 
coal in this manner. Ав over 1,000,000 tons have beep purchased 
in this way, it may be said to have proved itself useful b y the only 
true test, namely, experience. 
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Roughly, the specification may be said to contain and set out— 

Quantity required, viz. 165,000 tons per annum ; 

Minimum quality to be accepted, viz. : 

Calorific value not less than 11,000 B.Th.U. 

Moisture must not exceed 14 per cent. for washed nuts or 9 per 
cent. for unwashed nuts. 

Small coal must not exceed 30 per cent. 

Ash must not exceed 15 per cent. 

Delivery by steamer and the berthing conditions are also set out. 

Methods of sampling are given in detail and the methods of testing 
are specified. 

When tendering, the contractors are requested to state both the 
price and the values offered of the following particulars :— | 

(А) Calorific value in British thermal units. 
(C) Moisture in percentage by weight. 

(E) Small coal 3 » 

(G) Ash » „э 

These values must not be inferior to the minimum values allowed: 
as already described. 
| The specification provided for the adjustment of the price paid for 
any particular cargo in accordance with the values actually obtained 
for that cargo, the adjustment being made as set out below. 

“ Should the quality of the coal in any cargo, as ascertained by 
samples tested, be found different. as regards calorific value, mois- 
ture, small ot ash from the values offered in the schedule, the prices or 
gums payable as aforesa:d shall be varied in the manner following. viz. : 

(a) If the calorific value be greater than the number of British 
thermal units per pound offered in the schedule the price per ton 
shall be increased in the same percentage ratio as the increase in the 
calorific value. 

"(b) If the calorific value be less than the number of British 
thermal units per pound offered in the schedule the price per ton 
shall be decreased in the same percentage ratio as the decrease in 
the calorific value. Provided always that the Council shall have 
the right to reject the whole cargo if the calorifie value be less than 
11,000 B. Th.U. per pourd. | 

““(с) If the moisture be less by weight than the figure offered in 
the schedule the weight of the coal to be paid for shall be increased 
beyond the quantity actually weighed out by a percentage equal to 
the percentage decrease of the moisture. 

‘“(d) If the moisture exceed by weight the figure offered in the 
schedule the weight of the coal to be paid for shall be: decreased 
below the quantity actually weighed out by a percentage equal to 
the percentage increase of moisture. Provided always that the 
Council shall have the right to reject the whole cargo if the moisture 
exceed 14 per cent. by weight for washed nuts or 9 per cent. by weight 
for unwashed nuts. 

“ (e) If the proportion of small coal in either singles or doubles 
be less by weight than the figure offered in the schedule when de- 
termined in the manner set out in Clause No. 10 of this specification, 
the weight of the coal to be paid for shall be increased beyond the 
quantity actually weighed out by a percentage equal to one-quarter 
of the percentage decrease of small coal. 

“ (f) If the proportion of small coal in either singles or doubles 
exceeds by weight the figure offered in the schedule, when deter- 
mined in the manner set out in Clause 10 of this specification, the 
weight of the coal to be pa:d for shall be decreased below the quantity 
actually weighed out by a percentage equal to one-quarter of the 
percentage increase of small coal. Provided always that the Council 
shall have the right to reject the whole cargo, if the proportion of 
small coal exceeds 30 per cent. by weight. 

" (g) If the percentage of ash when determined in the manner set 
out in Clause No. 10 of this specification be less than the figure 
offered in the schedule, the net rate per ton of coal shall be increased 
by one penny for every 1 per cent. reduction in ash. 

“ (А) If the percentage of ash when determined in the manner set 
out in Clause No. 10 of this specification be more than the figure 
offered in the schedule the net rate per ton of coal shall be reduced 
by one penny for every 1 per cent. increase in ash. Provided always 
that the Council shall have the right to reject the whole cargo if the 
proportion of ash exceeds 15 per cent." 

The adjustment may appear somewhat cumbrous, but in practice 
is not found to be so, and an actual copy of an invoice worked out 
in detail is given in the original Paper. 

Tho volume of business dealt with by specifications of the character 
described was 100,000 tons in 1£06, increasing year by year to 
160,000 tons in 1915. This necessitated: the removal from the boileg 
house of from 10,000 tons to 16,000 tons of ashes per annum. 

If the recovery of by-prcducts becomes practicable in a power 
station, modifications in the specification for coal will no doubt 
become necessary to suit the nitrogen contents of the fuel. 

The specifications have enabled purchases to be made in the open 
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market for the past 10 years without giving rise to a single dispute 

as to the value of the coal determined on delivery and for which the 

price was adjusted on the determination. pe 
LaYING CABLE CONDUITS. 

The work of laying cable ducts is very similar in character to that 
of laying gas or water pipes. The methcd adopted by one of the 
Governments Departments was to pay a fixed rate per lineal yard of 
work actually carried out, the contractor taking the risk of difficult 
work and having to stand the loss of work partially completed, but 
abandoned owing to obstructions encountered later. 

Such a method of contracting is open to many objections, as the 
work becomes too speculative, the unknown quantities being too 
great. Either the contractor loses a lot of money or else he pro- 
vides large amounts for contingencies which may or may not arise. 

For work of a similar character which the authcr has carried out, 
the specitications for the work, though more elaborate, were found 
to be fair to both parties in so far as difficult work is pa d for if met 
with, at tendered rates set out in the bill of quantities, and, if ditt- 
cult work is not met with, the contingencies provided for do not 
require to be met. 

The general bedy of the specification contains Ба Не novelty, 
the chicf interest being in the bill of quantities, which is divided into: 
three sections, as follows :-— 

(A) Duct-laying of various numbers of cable ducts laid in every 
kind of roadway or pathway construction. The rates tendered per 
yard run. Cover excavation to normal depths and widths, removal 
of useless obstructions, lighting, watching, fencing, &c., carting away 
surplus material, levelling the bottom of the trench, laving conduits 
or pipes in cement, concrete and mortar, filling in the trench, ram- 
ming and permanently reinstating the surface, testing each cable- 
duct line, including the cartage of the ducts from the nearest depot. 
The rates tendered cover work laid both at normal depths and in 
trenches of normal width. 

(B) Construction of Manholes.—The manholes for drawing in the 
cables are spaced about 100 yards apart and are of two types and 
various sizes to suit the bank of ducts, 

The work of constructing the manholes is divided into the follow- 


. ing sections :—(a) Excavation of the ground; (^) the foundation 


upon which the box is built ; (c) the brickwork of the box ; (d) the 
construction of the top or cover of the Бох; (e) the permanent re- 
jnstatement of the surface, whether road or footway. 

(C) Miscellaneous works of all character which may be required. 
such as excavation for extra depths or for extra widths, extra brick- 
laying at various depths, rates for concrete laid at various depths. 
timbering left in trenches, steel or cast-iron piping, paving and 
surface re-instatement of every kind, &c. 

In practice it has been found to be comparatively simple with a 
specification of this character and with a comprehensive schedule of 
prices to adjust at once and to price up all work of usual difficulties. 
When, however, the work becomes of extraordinary difficulty in- 
volving excavation in water, running sand or the like, provision 1s 
made in the specification for the contractor to carry out the work 
on a prime cost basis, plus 15 per cent., but in only one case during 
11 years was it found necessary to resort to this method. 

Work to the value of £250,000 has been carried out to specifica- 
tions of this character with but one dispute where a particular class 
of work had been incorrectly priced and the estimated quantities of 
that class of work were largely exceeded. 


SUBSTATION SWITCHGEAR. 


Having no less than 23 substations containing rotating machinery 
of from 2,000 kw. to 6,000 kw. capacity, the problem of purchasing 
switchgear became one of importance. 

At the commencement general requirements to be met were 
stated, leaving the maker to supply his standard apparatus to meet 
the conditions laid down. "Three substations were equipped in this 
way by two contractors; one for the high-tension apparatus and 
the other for the continuous-current feeder panels. The result was 
not satisfactory. 

Within six months the low-tension panels had practically to be 
rebuilt and within six years the high-tension panels had to te 
scrapped to suit Home Office Regulations. 

For all later substations working drawings were issucd of all the 
panels and apparatus and parts for interchangeable manufacture 
were loaned to the contractor. 

The methcd was entirely satisfactory to tho purchaser; com- 
petitive tenders on equal footing were obtained, and sound and 
interchangeable switchgear was purchased, requiring a minimum 
quantity of spare parts. | 

There are, of course, drawbacks to such a system of purchasing. 
It is not adapted for purchases on a small scale, and it becomes 
difficult with standard designs to introduce modifications from time 
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to time, which otherwise in a smaller system would be adopted. 
On the other hand, the maintenance of such switchgear was parti- 
сшагіу good, amounting to practically nothing on the high-tension 
side, and it was generally confined to renewals of circuit-breaker 
contacts on the low-tension side. 


RECONSTRUCTION OF MoToR-GENERATORS. 


After working continuously night and day, several of the earlier 
motor-generators began to fail from various causes. After careful 
consideration, it was decided to provide a renewals fund on the basis 
of reconstruction every 10 years, and the first year’s programme in- 
cluded the reconstruction of 17 motor-generators of 300 kw. and 
three motor-generators of 500 kw. capacity. An estimate of the 
cost of the work was furnished to the financial authorities, and the 


makers of the plant were approached for prices. As the results were 
by no means comparable, a specification was drafted, working draw- 
ings were got out and tenders invited by advertisement. 

The lowest tender was that of a firm practically unknown, but a 
visit to their shops proving satisfactory, the contract was let to them 
at the price tendered and the result was in every way satisfactory. 

In conclusion, the author would remark that, to specifications such 
as those described, over £2,500,000 worth of work has been purchased, 
and of that large sum not more than £1,500 was spent abroad and 
that for articles which were not manufactured in this country. In 
the past a large amount of foreign purchasing has taken place, re- 
sulting in the foreign manufacturer frequently escaping rigid in- 
spection, burdensome general conditions, exacting wage rates and 
other labour conditions. 


TRAMWAYS WITH RECTIFIED CURRENT.* 


i There are now two tramways worked by rectified current, and as 
the mercury rectifiers have worked satisfactorily, some particulars 
may be of interest. - In November, 1915, the transformer station of 
the tramway through the Limmat valley started working with an 
installation of 300 kw. of mercuiy rectifiers, giving current at 
600 volts. The total length of the line is I2 km.; ordinarily there 


are four cars on the line, but on Sundays this number is increased ` 


to seven or eight. The heaviest gradient is 1 in 22. Before the 
rectifiers were started, the power station contained two motor- 
generators, each giving 80 kw., which were always joined in parallel. 
Two rectifiers were then installed, each giving 150 kw. continuously, 
or 240 kw. for short periods. One of these is sufficient to take the 
whole load at all times. The rectifiers have, moreover, the advan- 
tage of taking up much less room than the motor-generators they 
have displaced. The connections are shown in Fig. 1. Three-phase 
current at 6,000 volts and a frequency of 50 is supplied through a 


rectifiers are mounted on one baseplate ; each has six anodes, which 
are not cooled by water. The vacuum vessels are cooled by over- 
head return conden- 
sers. Inorder to keep 
the apparatus  con- 
tinuously in action, the 
kathode of the rectifier 
is separately excited 
from an exciting trans- 
former of 0-5 kw. capa-. 
city. Thus, whether 


Fia. 2.—GENERAL CONSTRUCTION OF RECTIFIER. 


A Ammeter . AR 
! . L. Air Pump. Working S K. Cathod 
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5 ce се оп — M. Motor-generator Ф. Condensing Chamber. L. Cathode Cooler. 
E Бана Transi T. Main Transform C. Base Plate. M. Cathode Shield. 
omar 4 V. Voltmeter, — 4 D. Anode Ring. N. Connections. 
H. Auxiliary Transformer. y Z. Machine for starting the Arc E. Main Anode. O. P. Connections to Condensers. 
| F. Anode Cooler. Q. R. Cooling Channels to the Anode Ring. 
e сона Anode. Ü acce une spaces for Containing Water. 
Fio. 1l.—DrtAGRAM or ConneEcTIONS. (Brown-Boveri .) Je SAT V. Оз e NM 


transformer as six-phase current to the rectifier at a suitable voltage. — current is taken by the external circuit or not, an auxiliary arc is 
The phase voltage on the secondary side of the transformer is 530, continuously maintained, which takes about 5 amperes. The two 
and that between two anodes of the rectifier is 1,060 volts. Thetwo rectifiers are quite independently excited, and can work separately 


* Abstract of an article in the “ Brown- Boveri Mitteilungen." or in parallel. The start is effected quite simply by a transformer 
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civing 1 kw. The only thing required is to press а button on the 
switchboard, which controls the separate excitation, and the instal- 
lation is then in a position to supply current. 
kept steadily at work for the first two months, but this has since 
been found to be unnecessary in consequence of the high vacuum, 
due to the make of the apparatus and the gas-absorbing capacity of 
the are, This is really of great importance ; the prospects of this 
type of apparatus depend largely on the possibility ot working it 
without any rotating or moving’ accessories. The cooling is also 
effected without the necessity of any attendance. ОѕеШортарћіс 
records show that the voltage varies in vibratory fashion between 
600 and 750 ; but the current is remarkably steady, a fact probably 
due to the high inductivity of the network, which consists of series 
traction motors. The overall efficiency of the installation between 
half and full-load is 93:2 per cent. The voltage-fall in the rectifier 
is independent of the load ; the efficiency depends essentially on that 
of the transformer, and is quite satisfactory even at low loads. 
Records extending over considerable periods show that the new 
rectifiers are between 20 and 26 per cent. more economical than the 
motor-generators were. The rectifiers can be worked in parallel 
with the motor-generators or with the machines supplying the Zurich 
tramways. The voltage fall between no-load and full-load in the 
motor-generators amounts to 14 per cent., including that in the trans- 
formers ; with the rectifiers it varies betw een 5 and 17 per cent., and 
depends largely on the transformers. 

A second instance of this kind of installation is to be found in the 
tramways at Deuber, near Dresden. The line was started at the 
beginning of this year. The total length of this line is about 16 km., 
and there are no marked gradients. The output of the rectifier is 
100 kw. at 520 volts. Two-phase current is supplied to the primary 
side, and is then passed through two single-phase transtormers, 
being conveyed to three rectifying cylinders in the form of four-phase 
current. Each cylinder contains four main anodes and two auxi- 
liary anodes for the separate excitation. The various main anodes 
have each a radiator of ribbed iron, with a constant water-content, 
in order to cool the mercury packing at the points where the con- 
nections are made to the anodes. Each cylinder is intended to give 
a normal output of 200 kw. at 520 volts; one or two cylinders are 
kept at work according to the necessities of the case. The third 


cylinder is used as a stand-by. They are put in parallel with the : 


help of choking coils. "The fall of voltage, due to the choking coils, 
is 5 per cent. at full-load. The general construction of the rectifier 
is shown in Fig. 2. If a cylinder of the rectifier is to be switched on 
to the tramway network it is first connected up through an ohmic 
resistance, which allows a current of 100 amperes to pass. This is 
done to ensure the running in parallel with one of the other cylinders 
or with one of the turbo-generators. The two primary high-tension 
phases alter their voltage by a maximum of 10 per cent. in the course 
of the day. This is corrected hy inserting a single-phase induction 
regulator in a secondary phase, which enables the voltages of the 
phases taken to the rectifier to be adjusted. The rectifier is started 
by a motor-generator of 1 kw. capacity, and the lighting-solenoid is 
actuated through a press button. The three rectifying cylinders are 
connected to a vacuum pump, a stop cock being placed between the 
pump and each cylinder. But here again it has been found unne- 
cessary to keep the pump continuously in operation. The rectifier 
is run in parallel with a buffer battery and with other generators ; 
this is done by means of the already mentioned choking coils. At 
full-load the efficiency is about 92 per cent. Up to the present the 
rectifiers in this station have given an output of 430,000 kw.-hours 
withont any kind of visible deterioration in the electrodes or in 
other parts. The installation at present wor s quite satisfactorily. 


Electric Progress in Japan.—We notice in the “ Liverpool 
Journal of Commerce ” some interesting particulars of electric 
development in Japan. The Lake Inawashiro plant now in- 
cludes six 10,000 н.р. turbines, and transmits power at a 
pressure of 115,000 volts over 140 miles of transmission lines 
in Tokio. This is one of the big hydro-electric schemes which 
Japan has now put in service. At the end of 1914 there was a 
total of 1,940 stations supplying electricity, 390 of these being 
central stations, 24 railway plant, 47 combined railway and 
central station plant, 1,366 isolated plants, and the remainder 
official installatiors. The water-power stations number 695, 
steam 788, and gas-driven stations 547. The total capacity 
of these stations is 608,544 kw., of which 341,809 kw. are 
central stations, 140,000 isolated plants. The water-power 
equipment totalled 366,243 kw., steam 217,967 kw., and gas 
stations 24,344 kw. There were 21,909 miles of aerial and 
751 miles of underground transm'ssion lines. 
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LEGAL INTELLIGENCE. 


eer 
Italian Wireless Telegraph Inventions. 
RADIOGONOMETER AND TRIANGULAR DIRECTIVE AERIAL PATENTS. 


There has been a legal suit before the Magistrates’ County Court and 
Court of Cassation of ‘Turin between Professor Alessandro Artom and 
Cav. Giovanni Agnelli, Cav. Ludovico Scarfiotti and Ettore Bellini, 
engineer, with the intervention of Mr. Alessandro Tosi, about the inter- 
pretation and execution of a legal act dated Apri! 5th, 1912, by Rolando, 
Notary public, by which Messrs. Bellini, Agnelli and Scarfiotti, the two 
latter also in the interest of Mr. Tosi, had agreed (amongst other things) 
to refrain from any kind of discussion, even in print, with reference to 
the priority, property and subsistence of Professor Artom's inventions 
in the field of wireless telegraphy. Such a controversy had been occa- 
sioned by publications of Mr. Tosi, by means of which he had attributed 
to himself and to Mr. Bellini the invention protected by Artom's patents, 
Italian No. 88,766, of the llth April, 1907; French No. 378,186 : эпа 
German No. 203, 139, commonly known under the name of '' Radio- 
gonometer,” and to other persons the invention protected by the Italian 
patent 88, 765, commonly known under the name of “ Triangular dirig- 
ible aerials." The case was definitely decided by the judgment of 
June 26th, 1915, of the Court of Cassation of Turin, which rejected the 
claim presented against the judgment of July 18-24, 1914, of the County 
Court of Turin. In virtue of such judgment it is established by the 
aforesaid act of the Notary Public Roland that the inventions relating 
to triangular directive acrials and the radiogonometer belong to the 
intellectual patrimony of Professor Artom, and that the agreement to 
refrain from any opposition and discussion, even in print, alsa refers as a 
matter of legal conse quence to the inventions themselves. 


ALFRED GERARD. Advocate. 


Workmen’s Compensation. 


At Preston County Court last week, Judge Sturges declined, on account 
of the inadequacy of the sum, to approve a settlement under the Work- 
men's Compensation Act awarding Margaret Casson, aged 18, £25 fcr 
the loss of the end of the index finger of the right hand while cleaning a 
machine at the works of Messrs. Dick, Kerr & Co. 
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VOLUNTEER NOTICES. 
1st LONDON ENGINEER VOLUNTEERS. 
Lieut.-Col. C. B. Clay, V.D., Commanding. 
Orders for the Week. 

Officer for the Weck.— Platoon Commander of Platoon No. 1. 

Next for Duty.— Platoon Commander H. de P. Birkett. 

Monday, April 16.— Technical for Platoon No. 9, at Regency-street ; 
squad and platoon drill, Platoon No. 10; signalling Class ; re- 
cruits’ drill, 6.30 to 8. | 

Wednesday, April 18.—Instructional class, 6.15; platoon drill, Platoon 
No. 1. 

Thursday, April 19.—Platoon drill, Platoon No. 7; ambulance class by 
M.O., 6.30 ; signalling class. 

Friday, April 20.—''echnital for Platoon No. 10, Regency-street ; 
and platoon drill No. 9; recruits' drill, 6.30 to 8.30. 

Saturday, April 21.—Commandant’s parade, 2.45, uniform, for route 
march. Fall in at Putney Bridge Station. Drums and bugles to 
attend. 

Sunday, April 22.—Special work at Bombing School. Parade Clapham 
Junction Station (City & S.L. Tube Railway), 9.45 a.m. Uniform, 
haversacks, water-bottles. Midday rations to be carried. As this 
work is very important the Commandant would like to see much | 
larger parades. 

Musketry.— For all companies, see notice at Headquarters. 

Note.— Unless otherwise indicated, all drills will take place at Head- - 
quarters (Balderton-street, Oxford-street, W.) 
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COMMERCIAL TOPICS. 


——.,9-—— 
А We desire to draw attention to the criticism of 
The аы ns the New Issues Committee of the Treasury made 
Upon New 155065. by Mr. Ford, chairman of the Edison Swan 
Electric Co., at the extraordinary meeting last week. Mr. Ford's 
remarks are reported in another column, but we wish to emphasise 
the great importance of the question from the national standpoint. 
It was only after very lengthy correspondence and trouble that the 
issue of £100,000 in preference shares of the company was sanctioned. 

It must obviously be to the interest of the country that British manu- 
facturers should expand their trade, particularly trade formerly in 
enemy hands ; yet, apparently, the Treasury Committee was preparcd to 
allow one of the oldest electrical concerns pass away for want of £100,000, 
for it was only when Mr. Ford had intimated that, unless consent was 
granted it would be necessary to give notice to various Government 
departments that important contracts on hand could not be carried out, 
was permission granted. During the period between the date of the com- 
pany's application and the sanction of the Committee new companies 
were registered involving upwards of 194 million pounds, including a 
very large sum for concerns of no public utility, such as kinemas, &c. 
We agree with Mr. Ford when he says: ‘If the energies of the Treasury 
Committee cannot be directed to investigating and refusing permission 
to the registration of new undertakings, if not commercially sound or 
esential, they should not withhold sanction toadditionalissues of capital 
required for the carrying on or expansion of old-standing and important 
British industries actually doing national work." 

* * * * 


In the last issue of the “ Journal” of the 
iin d € m Tramways and Light Railways Association there 

' is an interesting note on the position of a tram- 
way company, part of whose track had been let down by a subsidence 
caused by colliery workings underneath. 

The question was submitted to the association's honorary solicitor, and 
in a lengthy reply it is pointed out that the right of support, upon pay- 
ment of com pensation for non-working, which is given by statute to local 
authorities as regards their sewers, and to gas and water authorities as 
regards their mains, is not enjoyed by tramway undertakers. On the 
contrary, sec. 59 of the Tramways Act, 1870, provides specifically that 
‘Nothing in this Act shall limit or interfere with the rights of any owner, 
lessee or ocoupier of any mines or minerals lying under or adjacent to 
any road along or across which any tramway shall be laid to work such 
mines and minerals, nor shall any such owner, lessce or occupier be liable 
to make good or pay compensation for any damage which may be occa- 
sioned to such tramway by the working in the usual and ordinary course 
of their mines or minerals." The section is limited in its application 
to “tramways " laid “along or across a road," and '' tram-roads " or 
tracks constructed on land acquired under a provisional order or special 
act, or on land over which an easement has been acquired are excluded. 
In the latter group of cases it would appear that the rights of the parties 
depend upon the terms of the purchase, subject, however, to the con- 
dition that, in the absence of а specific reservation to the owner or 
occupier of minerals to let down the surface, sufficient support must be 
left for the track, and if this is not done, and subsidence occurs, a remedy 
will lie in damages. | : 

* * * * 

The Ministry of Munitions has issued an order 
in Lead prohibiting dealings in lead situated outside the 
United Kingdom, except under licence from the 
Ministry, unless it is for the purpose of carrying out a contract in 
writing existing prior to April 6, for the sale or purchase of white 
lead, lead oxides, lead manufactures, lead alloys, or lead com pounds, 
or for a contract in writing existing prior to Feb. 2 last for the sale 

purchase of any other kind of lead. 

Licences niust also be obtained for dealing in anv lead situated in the 
United Kingdom, except (a) for a contract or order for the time being in 
existence certified to be within classes “ A" or * B” in the order of the 
Minister of Munitions as to priority ; or (b) for necessary repairs or 
renewals requiring immediate execution and involving the use of not 
exceeding 1 cwt. of lead, and not exceeding 28 lb. ot white lead, lead 
oxide or lead compound. 

Maximum prices are fixed for the purchase, sale and offer of lead. The 
use of lead for any manufacture or work is prohibited except in the two 
cases mentioned above. (c) For type casting from metal alreadv in the 
form of on Feb. 2, 1917, or from lead purchased for that purpose 
prior to that date ; and (d) under and in accordance with the terms of a 
licence issued under the authority of the Minister of Munitions. 

The regulations also require all persons to make monthly returns o 
stoeks, purchases, &0., to the Director of Materials (A.M.2. (E), Hotel 
Victoria, Northumberland-avenue, London, W.C. 2, to whom also all 
applications for licences to purchase or use lead should be made. 


r 


The following are the maximum prices fixed :— \ 

Pig Lead.—Virgin pig lead £29 per ton net ex ship £30 per ton net 
ex store or ex refiners works, 

Scrap lead or re-melted scrap lead, £26 per ton net ex sellers’ premises. 

Manufactured. Lead.—Sheet lead, £39. 10s. per ton; lead pipe, £40 ` 
per ton delivered U.K. (less 21 per cent. monthly account). 

The rate of exchange between chemical houses and manufacturers of 
chemical sheet lead for the old lead in pig lead shape to be £8 per ton net 
for sheet lead and £8.10s. per ton for lead pipe, the manufacturer paving 
eost of delivery of the old lead ; the sheet lead or lead pipe to be delivered 
United Kingdom. | 

Red Lead and Litharge —£42 per ton, less 2) per cent. monthly account, 
in 5 ewt. casks, delivered United Kingdom. 


The usual trade extras and allowances apply in above cases: 
ж ж ж * 


Problems of the e s ec bob e i bs 
Electrical Industry ommittee ої the Newcastle Chamber of Com- 

merce, stated at the meeting last week that he 
was convinced that it was within the sphere of the Committee, 
representing as it did the local technical and commercial works, to 
exert a powerful influence upon the general welfare of the electrical 
industry in this country. 

Mr. Clothier said that Newcastle had ever been a leader in engineering 
matters, and its electrical men, as in the past, were taking a live part 
in the great development measures. They had the advantage of the 
advice of the local section of the Institution of Engineers and other 
learned societies, and, based upon recent discussion, he suggested the 
following as among the subjects which came within the scope of the 
Committee :—{1) The general uplifting of British ideas in relation to 
origin of design and production. Assistance in any movements tending 
to maintain and to identify as British a high standard of quality. (2) 
The encouragement of greater attention to the needs of scientifio research. 
(3) The consideration of simplified system of weights and measures. (4) 
The consideration of recognised ways of computing the depreciation of 
plant. (5) The development of means for removing restrictions and 
difficulties in the way of spreading the service of electricity to national 
industries and the convenience of men. (6) Improvements in telephones 
and the possibility of machine switching and automatic telephone gear. 
(7) The consideration of the welfare of men in the industry who have 
suffered by the war. 

A discussion took place on the question of the employment of disabled 
sailors and soldiers in electrical work, and it was resolved to hold another 
meeting on the 20th inst. * Ф а uw 


Much has been written about the need for 

adag Я encouraging Empire industries. Various and 

»"""* divergent suggestions have been made as to how 

this desirable end should be effected, but we think that the proposal 

of the Sydney (N.S.W.) Chamber of Commerce is one of the most 
practical that we have come across. 

The Sydney Chamber proposes that all Government departments, 
municipalities and other public bodies should purchase Empire-made 
goods and place all contracts with British firms where possible. The 
principle is already largely in force in the Commonwealth, and the 
Chambers of Commerce in Australia have already taken stepe to carry 
the principle still further. The Association of Chambers of Commerce of 
South Africa and the Chambers of Commerce in India have also taken 
steps in connection with trade after the war. They strongly advocate the 
extension of the system by which: Government departments and local 
authorities give preference to British goods, and that local authorities 
should only use other than British goods if actually forced to do so by 
considerable advantage in favour of such foreign goods. 

* * ж * 


At the recent meeting of Wm. Jessop & Sons 
boo (Ltd.), the chairman (Mr. A. J. Hobson) said 

| ° that the position of affairs with regard to the 
future of business in general was very grave. ` 

Mr. Hobson pointed out that the cost of capital expenditure for any 
trade that it might be desired to push after the war had risen to a point 
at which for every sovereign of value that could be put into balance- 
sheet nearly two sovereigns would have to be spent now, To some 
extent that was met by a special depreciation given by the Ministry of 
Munitions, but it was only given for work for war purposes, and not for 
after-war or peace, purposes. Firms were hampered in making plans for 
the future by the fact that anything they might want to do entailed 
heavy expenditure at a tim» of great inflation, and if they could not 
retain the profit of that time of inflation to write down that expenditure, 
the disadvantage of spending was very great. From the national point 
of view he thought these ciroumstances ought to be met by the Govern- 
ment. A very large number of workpeople would be thrown out of 
work the moment it was decided to close down the manufacture of muni- 
tions, and it was extremely necessary that there should be some proe 
vision and forethought for the time when the strain of the war ceased, 
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ELECTRICITY SUPPLY. 


Meroe 


EXTENSIONS. 


Aylesbury.— The Council recently decided to apply to the L.G. 
Board for permission to borrow £6,000 for additional generating 
plant in order to mect the increasing demand for electric power. 


Burton-on-Trent.— The L.G. Board have refused to sanction a 
loan of £25,000 for additional electric generating plant, on the ground 
that the work was not necessary for war requirements. 


Londonderry.—<An inquiry will be held to-day (Friday) into the 
application of the Council for sanction to a loan of £35,500 for exten- 
sions of the electricity supply undertaking. 


Sheffleld.—Cables are to be extended to supply Matthias Spencer 
& Sons at a cost of £130 and also to Attcreliffe Common for distribu- 
tion purposes at a cost of £500. 

Subject to the approval of the necessary Government depart ments, 
plant No. З аё Neepsend is to be increased from 4,560 kw. to 6,060 kw. 
at a cost of £19,450. The expenditure is to be defrayed out of the 
renewals and special expenditure fund. 

Twenty electric lights are to be fixed on tramway standards at im- 
portant street junctions, and a sub-committee is to report upon a scheme 
for lighting all the tramway routes in a similar way. 

Mr. A. W. Bush, canvassing engineer in the Sheffield installation and 
motor department, has resigned. . 


GENERAL. 


Battersea (London).— The Electricity Committee has discontinued 
the issue to the tenants on the Council's housing estate of carbon 
lamps free of charge. 

Belfast.— The chairman of the Tramwavs and Electricity Com- 
mittee reported at the last meeting of the Corporation that, as a 
result of Nir John ‘Snell's report, the Committee had granted applica- 
tions for supplies which had been held up for several months, and 
though they could not supply current freely they were prepared to 
supply new demands in moderation. 

Sir John Snell, however, had made it clear that they could not do this 
unless their plant were kept in perfect order, and. following his advice. 
they proposed to appoint a mechanical engineer to take entire charge 
of the plant at £500 a year. 

Bradford.— The Corporation have increased the salary of the City 
electrical engineer, Mr. Thos. Roles. by £100 per annum to £900, and 
that of the deputy electrical engineer, Mr. J. H. Shaw, by £100 per 
annum to £450. , 


Increased Charges for Eleetrical Energy.—The charges for current 
are being increased at the following places :— 

Kendal Corporation is increasing its charges from April 1. The 
charges for lighting will be: Up to 20 units per. quarter 13a. 4d., 80 to 
1,000 units per annum 71d. рег unit, 1,000 to 1,500 units 61d., over 
1,500 units 54d. ; for power, 20 units per quarter 13s 4d., 80 to 1,600 
units per annum 3]d. per unit, 1,000 to 2,000 units 21d., 2,000 to 8,000 
units 2}d. over 8,000 units 2d. 

Lancaster Council has increased its charges for lighting and power by 
22 per cent. and for tramways and motor buses by 12} per cent. 

Colne Electricity Committee has increased its charges as from Aprill. 
The lighting flat rate is increased from 44d. to 5d., and the m.-d. system 
is 6d. (as before) for the first hour and 3d. (instead of 21d.) afterwards. 
The power rates аге 3d. (instead of 2d.) flat, and 3d. and Id. instead of 
4d. and Id. on the m.-d. system. | 

Bristol Electrical Committee recently increased its rates by 73 per cent, 
for lighting (making 224 per cent. on the basis price), 15 per cent. (total 
increase 45 per cent.) for power or 121 per cent. on the combined rates 
(total increase 37 per cent.). 

Reigate Electric Lighting Committee has increased its rates by a 
further 18} per cent. as from April 1, making tbe total increase 33; per 
cent. 

Ilford Council is increasing its charges in June next. On the ratable 
value system the charge will be 123 per cent. on ratable value, plus 3d. 
per unit. On the т.а, system the charges will be 6d. and 2d., slot 
meters 434. per unit, power on m.d. system 21d. and Lid., heating 114. 
per unit. For vehicle charging. bulk supply, &c., the charges are in- 
creased 25 per cent. For lighting (rate B) 1,000 units or less per annum 
will cost 4d. per unit, and the rates vary down to 3}d. per unit for over 
5.000 units, while rate F for power varies from 500 units per quarter at 
21d. to 10,000 units and over at 11d. ‚ 

Stretford.—The Council has granted increases of salerics to the 
following members of the staff of the electricity department: Messrs. 
T. W. Taylor (chief clerk), C. Wright, A. H. Smith, C. A. James and 
К. E. Livesley, shift engineers, and to G. Murgatroyd, electrical 


inspector. 
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ELECTRIC TRACTION. 


Bournemouth.—The Tramway Committee is to consider the em- 
ployment of female conductors. 


Bradford Tramways.— During the year ended March 31 the Core 
poration tramcars carried more persons than in any previous vear, 
and the receipts were also a record. 

Though the car-miles run were less than the previous vear, the wages 
bill was considerably greater, The receipts ((таће and parcels depart- 
ment and rail-less system) were £348,162, against £334,315 in 1916. 
(increase of £13,847, or 4 per cent.), and number of passengers carried 
was 76,869,642, against 74.082,612, an increase of 2. 787,030, от 3-76 per 
cent. The car- mileage was 6,086,515, or a decrease of 113.067, the receipts 
per car- mile being 13-72d.. anincrease of0-78d. There was an increase of 
0-028 in the number of units per car-mile, the figures being 2-018 and 
1-990 respectively, and total unite showcd a decrease ot 12,729 in the 
respective totals of 12,422,950 and 12.435.679. The total wages paid 
were £158,155. an increase of £19,234, or 14 per cent., and the bonus 
paid was £22,087, against £7,125, an increase of £14,962, whilst allow- 
ances to dependents of men serving with the Forces increased from 
£8,338 to €14.376, 

Coventry.—The Council have decided to postpone for 12 months. 
the question of the construction of new streets and the widening of 
some of the narrow streets of the city, but the Tramways Committee 
has been given power tu introduce a scheme of their own if thought 
advisable. 


Metropolitan Tramway Service.—Nouthgate Council has passed a 
resolution calling upon the Middlesex and London County Couneils 
to hold an inquiry into the unsatisfactory tram service, 


Norwich Electric Tramways.—The Board of Trade has extended 
for one year from July 31, 1917, the time limited by the Norwich 
Electric Tramways Act, 1914, for compulsory purchase of land, &c. 


Salford.—It is proposed to introduce halfpenny fares on the tram- 
ways for children under 12 years of age. 


Stoke-on-Trent.— А sub-committee of the Electricity Committee 
recommends that, instead of a steam tractor, an electric battery 
vehicle of the Orwell type be purchased from Messrs. Ransomes, 
Sims & Jefferics, at an estimated cost of £090, including electrio 
tipping gear. 

Willesden-Watford Electric Railway.—The extension of the 
Bakerloo Railway from Willesden Junction to Watford will be 
opened on Monday. 

After coming to the surface at Queen's Park, the Bakerloo trains will 
run over the electric line of the London & North- Western Co. to Watford, 
via Willesden Junction new station. "The extension has increased the 
length of the Bakerloo run to over 20 miles, and there are 12 stations on 
the line of route. It opens up a large area of new residential districts, 
and directly connects the northern suburbs with the central, west-end 
and south-eastern districts of London. In addition, it will give pas- 
sengers using the London & North-Western system a choice of new 
terminal stations in London. connecting with main line railways, for the 
new line joins up Paddington (G.W.R.). Marylebone (G.C.R.), and 
Waterloo (L.S.W.R.), with Willesden Junction and Watford. Other 
main line railways can easily be reached by Bakerloo passengers. By 
changing at Oxford-circus they can travel to Liverpool-strect (G. E.R.) ; 
a change at Piccadilly-circus enables them to get to King's Cross (G. N. R.), 
and the Trafalgar-square station is only a minute's walk from Charing 
Cross (S. E. & C. R.). 


LIGHTING AND INDUSTRIAL POWER. 


Salford. —Subject to an order of the Board of Trade being obtained, 
the Manchester Ship Canal Co. will be supplied with e.h.t. energy for 
their Irwell Park Wharf upon the following conditions :— 

1. The company to guarantee a minimum payment of £500 per 
annum for 10 vears for current consumed ; (2) the company toindemnifv 
the Corporation against los: in the event ot the company discontinuing 
the use of the cable proposed to be laid ; (3) and the sub-station building, 
transformers, converters and switchyear required shall be provided and 
maintaincd bv the company. 


York.—The Electricity and Tramways Committee has deferred 
the proposed scheme of electric lighting for workpeople’s cottages, as 


- it is impossible to undertake the wiring work at present, owing to 


shortness of staff and the withdrawal by the L.G. Board of their 
sanction to expend £500 on the wiring. ' l | 
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TELEGRAPHY AND TELEPHONY. 


Telephony in India.—‘ Indian Engineering" announces that a 
telephone exchange is to be erected adjoining the Commercial 
Secretariat buildings, Calcutta. 

The exchange is expected to be in operation by January, 1918, and 
Messrs. Gill & Cook are to superintend the equipment of the exchange. 


U.S.A. Radio Stations.— President Wilson has ordered the seizure 
of all wireless stations on American territory. The Government 
will operate those needed for naval communication and close the 
others. 


IMPERIAL NOTES. 


Australasia.—The “ Australian Mining Standard " says the Haw- 
horn (Victoria) Tramways Trust is experimenting with a new air 
brake. The air compressors are worked by independent electric 
motors. 

The chief engineer for construction in the Victorian railways de part - 
ment (Mr. M. E. Kernot) expects that cars will be run on the electric 
street railway between Sandringham and Black Rock early next усаг. 
Power, which is to be obtained from the surburban electrified railway, is 
not vet available owing to the war. 


Wollongong (N.S.W.) Council has received from the Works Depart- 
ment a revised plan of an electric supply scheme. The plant in the 
Works Department's power house at Port Kembla is being extended. 
to provide power for the dam-making machinery on the Cordeaux River 

A new power house is to be erected at Newcastle (N.S.W.) in order to 
provide power for the new electric cranes on the basin wharfs and the 
wheat elevators, which will be built shortly, and to supply additional 
power to works served by the present power house. It will also provide 
the currnet when the steam tram system is electrified. 

The engineer and manager of the Prahran and Malvern (Victoria) 
tramways (Мг. Н. S. Dix), in collaboration with Messrs. Pryor & Сойеу, 
has produced a speed detector and alarm, of which a trial was made 
lately on one of the trust’s cars. When 20 miles an hour is exceeded а 
gong is sounded, and continues ringing till the speed is lessened. The 
Invention has been patented. 

At the last quarterly meeting of the Hobart Chamber of Commerce, 
Mr. Н. W. Gepp, general manager of the Electrolytic Zinc Co. of Australia 
Propty (Ltd.), said that before the war Australia had been producing 
large quantities of ores, which had been taken by Germany and treated 
mostly in Belgium. The British Empire produced 25 to 30 per cent. of 
the zinc ore of the world, gut of which some 250,000 tons of zinc were 
made by Belgians and Germans. England was using from 160,000 to 
200.000 tons a year, and making only 60,000 tons, so that the balance 
of her requirements was made in Belgium and Germany and sold to 
England by the Germans. It was necessary that we should produce 
our own zinc inside the Empire. The Allies were purchasing 600,000 
tons of zinc a year, worth probably £40,000,000. They could not induce 
industries to come there unless they were given attractive conditions. 
They would have to carry nearly all their production of betw n 30,000 
and 40,000 tons of zinc to Europe, costing from 25s. to 30s. per ton, and 
they would have to bring a great deal of the raw material by water ; 
consequently there must be attractive terms. "Their proposal was per- 
fectly feasible ; experiments were carried out in California to a successful 
issue, and any local difficulties would be overcome. 

. The Public Works Committee (Sydney) has received & report from 
Mr. E. M. de Burgh, chief engineer of water supply, on a scheme for 
hydro-electric development on the Murrumbidgee River at Burrinjuck 
dam. Mr. de Burgh estimates that at Burrinjuck 1,400 kw. can be 
C after transmission over 100 miles. 938 kw. would be available 
or the towns of Goulburn, Yass, Harden, Cootamundra, Junee, Wagga, 
Gundagai, Tumut and the Federal capital, Canberra. The estimated 
«ost of the construction and equipment of the power houses, transmission 
«ables, &c., is £100,000. The estimated annual charges are £9,095, and 
annual receipts £11,686. Мг. de Burgh says the transmission line could 
be extended to Griffith and Leeton to supply electricity for use in con- 
nection with the cultivation of the land. 


Melbourne Tramways Award.—Mr. Justice Cussen has made his award 
in the arbitration proceedings to determine the amount to be paid by the 
new Tramways Board to the Melbourne Tramway & Omnibus Co. for 
«ertain items not included in the leases granted to the company by the 
original Tramway Trust. The company claimed £469,000, but during 
the proceedings this was reduced to £438,000. His Honour, however, 
Teduced it in his award to £335,000, but he directed that interest be paid 
as from June 30, 1916, the date on which the leases expired, and on 
"which the lines and such other properties fell into the hands of the Tram- 
way trust. In arriving at the amount of compensation the arbitrator 
acted upon the following principles :— 


He had had regard to June 30, 1916, as the date in relation to which 
the value was to be ascertained. In respect of many of the things, 
including rolling stock, he fixed their values by considering them as 
things in situ, capable of earning a profit, and in many cases that necessi- 
tated fixing values practically by reference to structural cost, less a 
proper deduction for depreciation. In fixing these values he had not 
regarded the possibility or probability of the cable tramway system being 
converted into an electrical tramway. In the case of the Royal Park 
tramway and the buildings connected therewith, he allowed the company 
only for the loss-of its rights under the lease of such tramway. 
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FOREIGN NOTES. 


Argentina.—The Government recently gave permission to the 
Compania Sansinena de Carnes Congeladas to instal an electric crane 
of 24 tons’ lifting capacity on the south side of the Riachuelo, facing 
the trigorifico La Negra. 

Brazil.—The American Consul-General at Rio de Janciro reports 
that there is a good market in Brazil for magnetos, which have in the 
past been chiefly obtained from the Continent of Europe. 

Chili.—^eiiores Sougarret Hnos. y Cia. have been given permission 
to instal an electric lighting svstem, by means of overhead cables, in 
the town of Ercilla. 

Don Luis E. Silva has been given permission to instal electricity supply 
works for the towns of Llolleo and San Antonio. 

Don Eugenio Cibié, concessionaire of a mechanical tramway system 
between Santiago, Barrancas, El Resbalon and Cerro Navia, has been 
granted permission to construct and work branch lines between Barrancas 
and Pudahueland betwen El Resbalon and the town of Lampa. The length 
of the first branch will be about 3} miles and of the second nearly 14 miles, 

Italy.—The Sangritana Railway Co. has presented a scheme to the 
Ministry of Public Works for the electrification of about 93 miles of 
railway and for utilising the water power of the River Sangro. 

'The scheme is still under consideration. Meanwhile the Ministry are 
eneouraging any enterprise on the part of Italian railway or other com. 
panies for the development of the electrical power of the country and 
economising its coal supplies. 

Madrid Underground Railway.—The Compania Metropolitana 
Alfonso XIII. has published the following particulars of its scheme 
for an underground electric railway system for Madrid. 4 

Although the project embraces the construction of four lines, only the 
Norte-Sur line, from the Cuatro Caminos to the Plaza del Progreso, will 
be put in hand at present. The Norte-Sur line will be about 21 miles, 
and there will be nine stations, at an average distance apart of 500 
metres. The general type of the tunnelling, which will be of double 
track, similar to that, of the Paris Metropolitan Railways, although the 
dimensions will be rather smaller. The maximum gradient will, be 4 in 
100, and the minimum radius of curves 100 metres. The total cost of 
the Norte-Sur line is put at 8,000,000 pesetas (£320,000), including 
4,079,715 for underground works. 979.231 for work on the surface, and 
1,640,000 for rolling stock. Working expenses are estimated at 647,865 
pesetas (£25,913). including power 127,545 pesetas; labour 280,320, 
administration 100,000, and repairs, &c., 140,000. i 

Maranhao (Brazil)—Our local correspondent informs us that 
Santos Sobrinhos, general merchants, are the only dealers in electric 
lamps, fittings, machinery, &c., in this district, but they deal prin- 
cipally with the U.S.A., there being no British firms represented at 
present. There is a small electric lighting plant owned by the 
Maranham State Government, who supply publie buildings and 
private houses, by courtesy of the Governor of the State. They 
charge 12 milreis per month for every 100 c.p. lamp in use. Wiring 
is done by individuals with no proper electrical engineering status. 


Russia.—Mr. L. D. Wilgress, Canadian Trade Commissioner at 
Omsk, Siberia, has compiled a list of some of the principal lines of 
hardware for which there appear to be openings in Siberia. 

These include bell pushes, bolts and nuts, builders’ hardware, drills. 
electric light fittings, files, hammers, lamps, lanterns, wire, pulleys, hand 
pumps, radiator fittings, scales, screws, tools of all kinds and valves. 


MISCELLANEOUS. 


Controlled Establishments.— The total number of controlled estab- 
lishments is now 4,802, an increase of 32 since the last announcement. 


Enemy Firms Wound Up.—Up to date the Board of Trade has 
ordered the winding-up of 440 businesses controlled by alien enemies. 

The latest list includes the United Machine Tool Co. (Ltd.), Hop 
Exchange-buildings, 24, Southwark.street, London, S.E., dealers in 
machine tools, (Controller: E. W. Lean, 19, Coleman-street, E.C.) 
Wedmore Engincering Co., Wedmore-street, Upper Holloway, London, 
N.. manufacturers of machine tools. (Controller: E. W. Lean, 19, 
Coleman-street. E.C.) Ramsay Marine Engineering Co, (Ltd.), 11, 
Long Acre, London, W.C., dealers in marine inventions, (Controller: 
T. D. Hawkin, Whitehall House, Charing Cross, S.W. 

The Controller of Bohler Bros. & Co., Styrian Steel Works, Renton- 
street, Sheffield, has applied for a release. Objections to the Board of 
Trade before April 14. ` 

Imports and Exports.—We have been compelled to discontinue 
our weekly records of imports and exports, owing to the Board of 
Customs and Excise having ordered that until further notice par- 
ticulars of the countries from whence imports are shipped or con- 
signed or to which exports are destined shall not be published. 

Presentations.— Mr. Joseph Furze, who has retired from the posi- 
tion of manager of the Commercial Cable Co. at Liverpool after 
33 years’ service, was recently fêted by his friends, including several 
who are prominently associated with the submarine cable service. 

Among the large company present were Messrs. J. Wilkinson (superin- 
tendent.of the Commercial Company, London), W. Steventon (assistant 
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manager, Liverpool, and successor to Mr. Furze), R. W. Budden (superin- 
tendent, Manchester), and J. W. Simpson (assistant superintendent, 
Liverpool): also the following from the Western Union Telegraph Cable 
system: Messrs. J. Hamilton (Liverpool district manager), J. Dunn 
(assistant superintendent), R. Williams (assistant superintendent ). J. W. 
Graves (late superintendent, Glasgow), and T. Healey (late superinten- 
dent, Liverpool) The Eastern Telegraph Company were represented by 
Messrs. G. Mackenzie (manager, Liverpool), Geo. Crick (assistant super- 
intendent), and Walter Bolton (late manager). Letters, telegrams and 
cablegrams from all parts of the globe conveying appreciation and con- 
gratulations to Mr. Furze were read. 

The chairman (Mr. Wilkinson), proposing the health of the chief g guest, 
said he regarded Mr. Furze as one of the landmarks in the cable service. 
They had been associated for 30 years past, and he (the speaker) could 
testify from his experience that it had been good'to know Mr. Furze. In 
presenting to Mr. Furze a silver tea and coffee service on an engraved 
salver ав a mark of esteem from the staff of the Commercial Cable Со, 
at Liverpool. he referred in enthusiastic terms of the kindly relationship 
which had always existed between Mr. Furze and the staff. Mr. Furze 
was a man who had done wonderful work in a wonderful business. Forty- 
eight years ago he first adopted the profession of a telegraphist by entering 
the old Electric Co., being transferred to the Post Office a year later when 
the State took over the telegraphs. In 1871 he entered the service of the 
Eastern Extension Co., in which he remained for four vears, when, better 
prospects presenting themsely es, he became attached to the Direct 
United States Cable Co., with which he served nine years. - Thirty-three 
years ago, when the Commercial Cable Co. was ario ted? Mr. Furze 


was appointed manager of the Liverpool station, and there he continued 


until that day, when he commenced his retirement, Having referred 
to the great development which had taken place in submarine cabling 
during recent years, he added that people sometimes thought that the 
charge of 1s. à word charged for messages transmitted across the Atlantic 
was an exorbitant sum, but it should be understood that the cost of laying 
and maintaining submarine cables was enormous. It had been feared 
that the advent of the “ wireless " would damage the prestige of the 
submarine cable, but up to the present those fears had not been fulfilled. 
The wireless had achieved great results in the spheres to which it had been 
adapted, but the submarine cable still held its own. 

Mr. FURZE expressed his gratification at the mark of esteem shown him 
by the staff. He thanked them for their co-operation, without which 
he could never have experienced the success which had attended his 
efforts. During the 33 years he had been in control not a man had been 
dismissed, and he had never kept back promotion from anyone. 

A walking-stick, subscribed for by officials of the Western Union Cable 
Co., was also presented to Mr. Furze. 

Ata meeting of the Association of Municipal Electrical Engineers 
of Lancashire and Cheshire on March 27 a presentation, consisting 
of a combined * Luncheon and tea" basket, was made to Mr. C. С. 
Atchison, as a token of esteem and recognition of the valuable work 
he did for the association as honorary secretary. 

Mr. J. A. Robertson, of Salford, made the presentation on behalf of 
the members of the Association, and several speakers referred to the 
excellent work Mr. Atchison had done in helping forward the Association. 
In fact, it was pointed out that he was really its originator, and that 
through his efforts the Association of Municipal Electrical Engineers of 
Laneashire ard Cheshire was formcd. | 

Registration of Business Names.—A useful guide to the Regis- 
tration of Business Names Act of 1916 has recently been prepared by 
Mr. Kenneth Brown, solicitor. 

The guide gives concise information as to who must register, the par. 
ticulars required, penalties for failure to register, the requirements as to 
trade catalogues, circulars, &c. The published price is 1з. net, and the 
publishers are Isaac Pitman & Sons (Ltd.), Amen Corner, E.C. 

Theft of Cable.—At Otley Police Court last week, Sidney Harold 
Bill was charged with stealing a quantity of electric cable, of the 
value of £110, the property of Ilkley District Council. 

Mr. Е. S. Eckersley, clerk to Ilkley Council, prosecuted эпа said the 
defendant was appointed in October, 1914, as clerk of works, and on the 
erection of the plant he was appointed engineer and manager at £250 а 
vear. In June last he joined the Navy, and Mr. J. Senior wag appointed 
as his substitute. The Council had purchased a quantity of cable, but. 
it was not until January last that they had any reason to suspect a 
shortage. The Western Electric Co., from whom the cable was pur- 
chased, made application for the return of two empty drums, which 
could not be found. Later it was found that two drums of cable had been 
sent by accused from Ilkley to the Workington Iron and Steel Co. Оп 
inquiries being made of them they stated that they had purchased them 
through a gentleman in Glasgow, who stated that he had not purchased 
them from Ilkley Council, but through an advertisement. 

After evidence had been called, accused. pleaded “ Guilty." It was 
urged that accused had offered himself for active service in August, 1914, 
but was rejected because of a bullet wound in the leg, received during 
manceuvres. In 1915 he received the offer of a commission in the Royal 
Engineers, but the Council refused to allow him to leave. Later, how- 
ever, on undertaking to provide а substitute, he was allowed to join the 
Navy, and he was appointed an clectrical engineer on board a boat. 
Afterwards his commanding officer advised him to join the Flying Corps, 
but he was too old, and therefore under promise of a commission he joined 
the Royal Field Artillery as & private. 

The Chairman said that but for the fact that defendant had done his 
best to serve his country they would have passed the maximum sent nce 
of віх months, but he would have to go to prison for two months, 
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TENDERS INVITED AND ACCEPTED. 


Induced Draught Fans, Mechanical Stokers, Boiler Feed Pump, &c. 

HAMMERSMITH (Lordon) Borough Council invite tenders for In- 
duced Draught Fans, Mechanical Stokers, Boiler-feed Pump, Centri- 
fugal Pump for condenser water and strainer for condenser cooling 
water. Full particulars and forms of tender from the engineer 
and manager of the electricity department, Mr G. G. Bell, 
Fulham Palace-road, W.C. ‘Tenders to the Town Clerk, Town Hall,. 
Hammersmith, by 4 p.m. of April 25. See an advertisement. 
Internal Combustion Engine and Generator, &c. 

AYLESBURY Corporation require tenders for the installation of a 
200 kw. direct-coupled internal combustion engine and generator, with 
fuel plant and accessories. Specitications from the ые Engineer. 


ABERDARE.—The tender of the Tudor Accumulator Co. has been 
accepted by the Urban Council for the supply, erection and setting 
to work of a battery of accumulators, complete with charging 
booster, switchgear, copper rods and cable. 

CaRDIFF.—The tender of the General Electric Co. has been ac- 
cepted for six months’ supply of electric lighting sundries to the 
Welsh Metropolitan War Hospital, at £135. 85. 

DrnBv.—The tender of the British Thomson-Houston Co. for 
extension of switchboard (at £340) has been accepted bv the Council. 

An order for an electric tip wagon has been placed with the Genera] 
Vehicle Co.. at £1,260. 

HAMMERSMITH (LoxpoN).—For the supply of draw boxes for 12 
months the Borough Council are recommended to accept the tender: 
of W. Lucy & Co., at £434. There were four other tenders, varying 
Írom £749 to £880. 

SHEFFIELD.—The City Council has accepted the tender of C. 
Robson & Sons for 18 dustproof coal measurers. 


APPOINTMENTS VACANT AND FILLED. 
Birmingham Corporation Electric Supply Dept. require a junior 
Com- 
mencing salary £130, rising to £200 per annum, plus £10 extra per 
annum during the war. . Applications to the city electrical engineer, 
Mr. В. A. Chattock, 14, Dale End, Birmingham, by April 24. Зее ат 
advertisement. | 

A works superintendent is wanted for a small municipal stanon 
See advertisement. 

London County Council invite applications for the position of 
electrical engineer in the tramways department, at a salary ranging, 
from £1,200 to £1,500 a year. Applications on official form to be 
obtained from the Clerk of the Council, County Hall, Spring- кашын; 
S.W., must be returned by 1 p.m. April 23. 

London County Council also require an operation EET 
(£500 to £700 per annum) and a development superintendent (£500 
to £800) for the traffic branch of their tramwaysdepartment. Applica- 
tions H April 23 for the former, and May 7 for the latter appointment. 


BUSINESS ITEMS. 

P. R. P. Souper and John T. Callaghan, engineers and agents, 
Grosvenor-chambers, Deansgate, Manchester, have dissolved part- 
nership. Debts by Mr. Callaghan. | 

'The partnership between Thos. Kirkland, D. S. Capper and T. J. R. 
Kiernan, consulting engineers, 17, Victoria-street, London, S.W., has 
been dissolved so far as concerns D. S. Capper, who retires from the 
business, which will be continued as Kirkland & Capper. 

Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whcm tenders are to be delivered by noon of June 14. 
Further particulars are set out in an adverlisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. | 

Saul Stephen Coster (trading as S. S. Coster & Co.). electrical and 
mechanical engineers, 14, Gladstone-road, West Ham Park, Essex, ` 
has been adjudicated bankrupt. | 

The estates of Hy. Wm. Few, retired Indian Telegraph servant; 
-formerly of Coupar Angus, Edinburgh, and Ruskin Manor, Denmark- 
hill, London, S.E., have been sequestrated. A meeting to elect 
trustee and commissioners will take place on April 17 at Dowell's 
Rooms, 18, George-street, Edinburgh. 

Claims against the Adnil Electric Co. (Ltd.), Artillery-lane. 
Bishopsgate-street Without, London, E.C., are to be sent by April 
21 to Mr. J. H. Stephens, 6, Clement's- Јапе, London, Е.С. 


APRIL 13, 1917. 
QIU АМАЛ ЛЛ ЛАМ АЛМ АЛАМ АЛМ АЛ АЛ АЛАМ АЛМ АЛАЛ, 


FINANCIAL 


MUNICIPAL ACCOUNTS. 


а 
Liverpool.—The accounts of the electric supply depot for the year 
ended Dec. 31, 1916, show total capital expenditure £2,228,711 (in- 
crease £2,773), of which £1,366,727 is outstanding. 


Revenue was £405.650 and gross profit, after providing for working . 


expenses, special charges and provision for bad debts, was £229,787. 
Interest required £68,631, sinking fund £57.146, and renewal fund 
£39.167, and £65,000 is being contributed to relicf of rates. 

The accounts of the tramways department for the vear 1916 show total 
capital expenditure £2,068,435, and £1,430.360 has been set apart for 
sinking fund and redemption от debt, while £844,788 has been devoted to 
reserve, renewals and depreciation. Revenue was £766,576 (compared 
with £726,078 in previous year) and operating costs were £518,036 
(£488,273) leaving gross profit £248,540 (£237.804). Interest and 
sinking fund required £102,568 (£114.610), and net profit was £145,971 
(£123,193), of which £20,971 (£23,193) has been placed to reserve, 
renewals and depreciation and £125,000 (£160.000) contributed to relief 
of rates. Car earnings were 13-97d. (13-20d.) per mile, operating costs 
were 9.798d.(9-240d.) per car-mile, and interest and sinking fund amounted 
to1-940d. (2-169d.). Passengers carried were 157,636,595 (150,755, 680), 
and car-miles 12,688,163 (12,682,018). Mr. €. W. Mallins (general 
manager) says in his report. 1.900 men out of a staff ot 2,700 have left 
to join H.M. Forces, and 100 have given their lives in defence of their 
country. A priority certificate was obtained, which enabled the depart. 
mnt to obtain the necessary material to keep the rolling stock and over- 
head equipment in good repair. Over 4.000 cars had been dealt with 
for repairs during the vear. Dependents’ allowances required £26,247 
and war bonus £11,439 during the vcar, while increased рау to certain 
emplovés absorbed £700. When the retirement fund for emplovés was 
established it was decided that no calls should be made on the fund for 
10 vears, which period will be reached early next vear. A sum of 
аы has been accumulated, which should be sufficient to meet all 
claims. 


Salford.—The accounts of the electricity department for the vear 
ended March 31, 1916, show gross capital expenditure £735,393 
(increase £21,805), of which £409,715 is outstanding. 

Income wax 134.678 (compared with £116,209 in previous year), work- 
ing expenses were £65,252 (£57,627), and current purchased cost £4,888 
(6.414), leaving gross profit £64,538 (£52,258). Capital charges were 
47.940 (243.852), leaving £16,598 (£8.406) net profit. Total working 
costs were 0-677d. (0-744d.) per unit sold, and interest and sinking fund 
required0 -454d. (0-504d.). Units generate d were 29.117.290 (22,697,653), 
Purchased 1,178,152 (1,885.090), and sold 24,856,435 (20,651. 761). 

The chief engineer, Mr. J. A. Robertson, savs in his report a second 
5.000 kw. turbo-altemator was installed at the Frederick-road works 
during the усаг, and a third was in course of erection. A sub.station 
was equipped for the Broughton Copper Co, to meet their increased de- 
mand, and a 3.000 kw. sub-station was being erected at the corner of 
Blackfriars-road and Greengate. 


COMPANIES' MEETINGS AND REPORTS. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general mecting was held on April 4, under the 
presidency of Mr. W. К. Davies, the chairman of the company. 

The SECRETARY (Mr. S. J. Cluer, F.C.L5.) having read the notice 
calling the meeting and the auditors’ report. 

The CHAIRMAN said : In rising to move the adoption of the report 
and accounts I would point out that they show that, after providing 
sufficient sums to preserve the capital of the company intact at the end 
of our concession in 1931, and after providing for the debenture interest 
and for the preference dividend, we have out of the profits of the year 
sufficient to pay a dividend of 3 per cent. on the ordinary capital. Thus, 
for the second year in succession, we are faced with a reduction in the 
dividend, which for the year 1914 was 5 per cent. and for 1915 4 per cent. 
This reduction is due to two causes—an increase of 3.800 for fuel costs 
and of current purchased, and of over £3,000 for income tax. The total 
on the debit side is about £7,800 higher, while the receipts are about 
£4,500 better, the net result being that we carry to net revenue account 
over £3,000 less than a year ago. We have suffered from the operation 
of the Siummer Time Act, which has meant that practically for nearly 
half the year we have been deprived of an hour’s deamdn a day for arti- 
ficial light, as compared with any previous year of our existence. We 
have, therefore, been subjected to a double disadvantage —higher costs 
for fuel on the one hand, and an inroad into the demand of the public for 
current on the other. These disadvantages have only partially b:en 
recouped by an increase in price, which, in conjunction with all other 
electric light companies in the kingdom, we have been compelled to make. 
We carried out during the year what J regard ав a very important opera- 


THE ELECTRICIAN. 


19 


PILES PAPI PPP LUPIN UU SUI Wo Vis 


$ 
MATTERS. : 


tion, resulting in a great improvement in our financial position, by the 
purchase and cancelling of £53,212 of our debenture stock, thus reducing 
the debenture debt from £175,000 to £121,788. By this means we have 
got rid of the liability to provide in future for the premium of 10 per cent. 
on the debenture stock of the company when this stock becomes payable, 
the provision for which for some years has been an annual charge on the 
profits of the company. With the discount on the stock so purchascd 
and cancelled, and the provision of £815. 11s. 6d. placed to the credit of 
the debenture stock premium redemption fund in the present accounts, 
we have now provided a sufficient sum to meet the premium on the 
balance of stock still outstanding, so that no further appropriation to this 
fund will be necessary. This transaction was carried out partly by our 
own surplus funds and partly by a loan of £30,000 from our bankers, 
which was reduced to £29,000 at the close of the vear. ] am glad to say 
that the amount has since been reduced to £14.300, and I expect that 
after July when some Treasury Bills we hold fall due, that the amount 
will be further reduced to about £2,000, and that by the end of this year, 
the whole loan will be wiped off. We have managed to maintain a good 
service for our customers, and you will readily understand that with a 
considerably diminished staff this has at times been a very strenuous 
work as well as a great responsibility. _T feel that the thanks of the share- 
holders are due to the keenness shown by the staff in their work. and Е 
feel sure that you will all join with me when I say that we are greatly 
indebted to them for their efforts. Sixty-three of the company’s 
employés are on active service, of whom, I deeply regret to say, two have 
lost their lives and two have been wounded. If the income tax remains 
at the same rate as at present, the amount chargeable against the profits 
of 1917 will be about. £1,500 less than the amount debited to the present 
accounts, This, with the elimination of the item of the debenture stock 
premium redemption fund, suggests that next vear's accounts will be 
better off to the extent of £2,300 ; but, on the other hand, there is the 
serious contingency —and, in fact, certainty—that the continued rise in 
the cost of fuel, both of coal and oil, must inevitably result in a largely 
increased cost under that head. In addition, the cost of labour and 
materials continue to rise. I now move that the report and accounts for 
the year be received and adopted. 

Major W. F. WOODS, J.P., seconded the motion, which was at once 
unanimously carried. Mr. W. R. Davies was re-elected a director, ane 
Messrs, Cooper Bros, & Со, were re-elected auditors, 


AMERICAN TELEPHONE & TELEGRAPH CO.—The report for 1916 
states that $84,906,000 was applied out of revenue to current mainten. 
ance and depreciation. Current maintenance increased $3,752,000. 
The provision for depreciation of plant was $49,983,000 (increase over 
1915 of 85.094.300). Total operating revenues of Bel] system were 
$264,600.000 (increase 830,151,000), Depreciation and maintenance 
required $84,556,000 (increase $8,797,000). traffic expenses $53,7 49,000 
(increase 87,963,000), commercial expenses | 825,699.000 (increase 
$2.116.000), general and miscellaneous expenses $11,902,000 (increase 


$853,000), The total taxes were $15,131,000, or 1.70 per cent. on 
outstanding capital obligations. Non-operating revenues produced 
$7,080,000. The “total gross income" was $79,35)5,000 (inercease 
89,787,000). Out of this $22,114,000 was paid for interest, rents, &c., 


leaving $35,160.000 for dividends and over $22,000,000 to be carried 
into surplus. The tota] capitalisation (including inter.company items 
and duplications, but excluding reaequired securities of companies. of 
Bel] svstem) is $1,497,700,616. The net earnings of the Americsn 
company were 844.743.376, or $3,625,889 more than for 1915. Interest 
charges were $6,730,008, and dividends at the regular rate of 8 per cent, 
per annum absorbed $31,122,187. Of the resulting balance there was 
carried to reserves $2,500.000 and to surplus $4,391,090. 

ARGENTINE TRAMWAYS & POWER CO. (LTD.)—The gross receipts 
for the year to Sept. 30 last were $m/n370,092 from the tramways (an 
increase of $m/n44 041) and $m /n106,654-23 from the light and power 
department. After making provision for doubtful debts and other 
charges in Santa Fé the net operating revenue was £12,255. increased by 
interest from investments, &c., to £13,358. After charging interest and 
debenture stock,sinking fund and London expenses the balance is £356. 

COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AYRES.— 
The gross receipts for the supply of light and power for the vear ended 
July 31 last were £189,883, compared with £177,888 for the preceding 
vear, The total receipts amount to £192,239, an increase of 7-50 per 
cent. The normal expansion of the business has been interfered with 
bv the continued depression in the Argentine and the adverse conditions 
brought about by the war. The combined cost of operating the indi- 
vidual undertakings in the Argentine was £118,383, an increase of 11-54 
per cent, which is entirely ascribable to the higher cost of fuel and 
materials The increase on the tota] operating expense is only 1047 per 
cent, The net profit is £62,728, against £61,159. The directors have 
placed the whole of the available balance of £11,639 to reserve for depre- 
ciation and doubtful debts, During the усаг £10,384 was expended on 
capital account. The reduction of the ordinary share capital has been 
utilised in writing off the costs of “ preliminarv and organisation ex- 
penses," &c. An agreement has been made with the Union Anveroise 
de Tramways et d Enterprises Electrique. 
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DUBLIN & LUCAN ELECTRIC RAILWAY СО. — At the recent meeting 
dt was reported that the traffic receipts fur 1916 showed an increase of 
£104, but expenditure increased by £481. After providing for debenture 
interest, the available balance of £313 was carried forward. 


EDISON SWAN ELECTRIC CO. (LTD.)—Last week an extraord nary 
meeting was held for confirming the resolutions passed on March 14 
altering the articles of association. The chairman (Mr. C. J. Ford) said 
h:e was pleased to be able to announce that the New Issues Committee of 
the Treasury had now given its sanction to the issue of the 100,000 pre- 
ference shares mentioned in the scheme of arrangement which had already 
been passed by all classes of debenture stockholders and shareholders. 

The resolutions contained in the notice convening the meeting having 
been unanimously confirmed, Mr. Ford said there was one other matter 
he would like to refer to. At the last annual meeting he ref rred to the 
outlines of a scheme for the provision of further capital. At that time 
he had anticipated matters by making application on Oct. 10 to the New 
Issues Committee of the Treasury for permi:sion to issue £100,000 of 
preference shares. After somewhat lengthy correspondence with the 
"Treasury, spread over a period of nearly five months, and with the very 
fullest fact: dealing with the situation placed before it, consent to such 
issue was refused, in spite of it having been explained to the Committee 
that the necessity for the new capital was brought about in consequence 
of the general expansion of the company's operations, practically the 
whole of which were of national importance. It was al:o pointed out 
that if the money was not forthcoming the company, although abso- 
iutely solvent, would have to cease its operations, realise its assets and 
pass into liquidation. It was obviously the duty of every British manu- 
facturer to use his utmost endeavours at this grave national crisis to 
expand in every direction the trade of the country, particularly in those 
directions where our enemies had, previous to the war, obtained such a 
hold, and he thought he was right in saying that in the electrical industry 
the Germans were the most serious opponents to be met with. To all 
those exhortations the Treasury Committee turned a deaf car, it appa- 
reutly being of no interest whatever to it that one of the oldest electrical 
concerns would pass away for want of what he might almost call a paltry 
£100,000. He could understand that, in view of the issue or pending 
issue of the recent War Loan, it was necessary for the Treasury to 
suspend and possibly refuse to sanction any new capital issues, and he 
therefore again made a renewed application after the War Loan lists 
were closed, but still without success. As a last resource he intimated 
to the Treasury that unless their consent was granted it would be neces- 
вату for the directors to give notice to various Government de partments 
that important contracts on hand for such departments could not be 
carried out. This had the desired effect, and the matter was recon- 
sidered by them, and recently the necessary permission had been granted. 
He was sure they must all agree that what had happened was eminently 
unsatisfactory from a national point of view, and if that policy was 
generally pursued it must inevitably prejudicially affect the whole future 
position and trade of the country. It went to show that the department 
in question was not concerned in supporting national trading interests, 
which, after all, were the life of the nation, and it appeared that it was 
only when it was put to them that Government needs could not be 
fulfilled consideration was given to such a request. He had a list of new 
com panies registered at the Joint Stock Companies de partment since the 
date of their application, and he found that the capital involved totalled 
upwards of 19} million pounds, which included a very large sum for 
concerns of no public utility, such as cinemas, &c. ‘‘ Now," said Mr. 
Ford, * if half-a-dozen of us round the table choose to register а com- 
pany for any wild-cat scheme for a million of money, and subscribe this 
money amongst ourselves, not desiring to make a public issue or te have 
the shares dealt in on the Stock Exchange, there is nothing to prevent us 
from doing so, and there is no Jaw enabling the Treasury to interfere." 
That seemed to him an entirely wrong attitude to adopt. 

HART ACCUMULATOR CO. (LTD.)—The profit for the vear ended 
Dec. 31 is £19,555, and with balance brought forward (£16,949) the total 
is £36,504. After deducting the dividend on preference sharcs 
(£423. 10s. 10d.) the balance is £36,080. 5s, 8d. The directors recommend 
& dividend of 10 per cent. per annum (less tax) on the ordinary share 
capital, which will absorb £8.706, leaving £27,374 to be carried forward. 

HUELVA GAS & ELECTRICITY OO. (LTD.)—The report for 1916 states 
that in the first weck in January the Association ot Mineral Exporters 
in Huelva took over the working of the electricity department on terms 
which are still under negotiation. 


RANSOMES & RAPIER (LTD.)—The disposable balance for 1916 is 


£31,820 after providing for all outgoings, depreciation, debenture 


interest, &c. The directors propose a dividend of 10 per cent. on the 
ordinary shares, tax free, and after placing £5,000 to reserve, £17,423 is 
to be carried forward. 

_SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.)—Including 
£2,289 brought forward, the gross profit for 1916 was £7,174. After 
paying debenture interest (£868) and writing £87 off investments, a 


dividend of 6 per cent. for the year has been declared on the ordinary . 


shares, £2,000 being placed to depreciation and reserve and £2,118 carried 
forward. The units sold for private lighting were 360,086, for power 
225,578 and for public lighting 1,020, a total of 586,684 units sold. At 
Dec. 31 last 128 motors of 436 н.р. were connected to the mains. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—Mr. W. 
Gasgoigne Dalziel, who presided over a recent meeting of the debenture 
stockholders, said that after meeting all prior charges, including interest 
on prior lien debenture stock and depreciation on a scale agreed with the 
debenture agent, they had been able to pay current ordinary debenture 
interest for the third successive half-year. There was still a balance to 
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credit of suspense account, which would, if need be, go towards payment 
of ordinary debenture interest for the current half-year. They had not 
yet reached the position of actually earning the full amount of the current 
interest, but the prospect of doing so was steadily improving. Last 
year's results were not as good: as they would have been if prospective 
new consumers and the power company had not experienced extra- 
ordinary delays in completing the necessary plant and mains. Never- 
theless, the results were in all respects a record to date. Revenue was 
now being earned from the expenditure of part of the new capital. The 
chief consideration of the power company's board had been the develop- 
ment of the company, and the increase of output from seven million 
units, when they took control in 1908,to over 30 millions in 1916 gave 
proof of their desire to extend the business. . 

TRAMWAYS & LIGHT RAILWAYS ESTATES CO. (LTD.)—Thc total 
revenue for 1916 was £804. After deducting expenses, the surplus was 
£619, which, with £558 brought forward, makes £1,178. The directors 
propose to reduce goodwill account by £100 ; to pay a dividend at rate of 
3 per cent. for the year (£451), and to carry forward £626, 


NEW COMPANIES, MORTGAGES & CHARGES. 


“ ECLIPSE" CARBORUNDUM & ELECTRITE CO. (LTD.) (146,853).— 
Private company, reg. March 24, capita] £10,000 in £1 shares, to acquire 
and carry on the business carried on as the United Carborundum & 
Electrite Works (Ltd.) and the Vincit Со, (Ltd.). First directors are 
J. F. Beale, S. R. Beale and T. E. Fowler. 

HOLLAND, GRIFFITHS & COO. (LTD.) (146,884).— Private company- 
Reg. March 26, capital £500 in £1 shares, to take over the business carried 
on as Holland & Grifliths & Co., and to carry on the business of electrical 
and mechanical engineers, &c. First directors are : J. Harrington, G. W. 
Knight and J. H. Williams. | i 

LODGE FITTINGS CO. (LTD.) (146,987.)—Private company ; reg. 
March 30, capital £1.000 in £1 shares, to take over the business of manu- 
facturers of electrical fittings, &c., carried on as the * Lodge Fittings 
Co." Reg. office, 57, Albert-road, Aston, Birmingham. 

NICHOLSON & CROCKETT (LTD.) (146,743).— Private company, reg. 
March 21, capital £500 in £1 shares, to take over the business of manu- 
facturers of and dealers in electrical and scientific instruments carried on 
ax Nicholson & Crockett at Luton. First directors are: J. N. Clark 
(chairman), L. С. A. Avlett and J. P. С. Aylett. Reg. office; 116, 
Dallow-road, Luton, Beds. 

SURREY ENGINEERING СО. (LTD. (146,943).—Private company. 
Reg. March 28, capital £1,000 in 1,000 10 per cent. cumulative preference 
shares of 10s. each and 500 ordinary shares of £l each, to carry on 
business as electricians, mechanical and general engineers, &c. First 
directors are: J. A. Hughes, F. N. Pickett and J. Cameron. Reg. 
office : 34, Surrey-street, W.C. 


FOREIGNZCOMPANY.* 


WILSON-MAENLEN CO. (LTD.) (1,548F.)—Particulars filed March 22, 
1917. Reg. in New York Dec. 28, 1914, to carry on the business of 
manufacturers of and dealers in electrical, pyrometric and scientifie 
apparatus, &c. Capital stock : $60,000 in shares of $100 cach. British 
address: 2, Myron.place, Lewisham, S.E. А. Н. Holloway, ] 18, 
George-street, Lewisham, S.E., is authorised to accept service. рлгес- 
tors: Charles T. T. Wilson, Carolyn E. Wilson and Cuthbert F. Brown, 
all of New York. 


MORTGAGES AND CHARGES. 

BIRMINGHAM ELECTRICAL ACCESSORIES MFG. CO. (LTD. )—De bent ure 
dated March 2, 1917, to secure £150, charged on the company’s under- 
taking. Holder: G. GARRETT, 8, Devonshire-road, Handsworth. 

BRILLIANT АВС LAMP & ENGINEERING OO. (LTD.)— Assignment of 
proceeds of munitions. contract, dated March 28. 1917. to secure all 
moneys due or to become due from company to London and South- 
Western Bank. | 

ELECTRICAL INSTALLATIONS (LTD. )— Memorandum of satisfaction to 
extent of £300 was filed on March 26, 1917, of debentures dated Dec. 5, 
1906, securing £2,000. 


CITY NOTES. 


ores 
-MEMORANDA. —(A pril 10), —Consols, 551. Consols Рау Day, May 4. 
Stocks and Shares Ticket Day, April 26, Pay Days, April 13 and 27. 
Price of Silver, 36§d. - 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The directors 
recommend a dividend on the ordinary shares at the rate of 10 per cent. 
for the year ended Dec. 31 last. 

-PRITCHETT & GOLD & ELECTRICAL POWER STORAGE CO. (LTD.) — 
Dividends for 1916 of 15 per cent. on the ordinary A shares and 10 per 
cent. on the ordinary B shares have been declared. 

. TORONTO RAILWAY CO.—A quarterly dividend of 2 per cént. has been 
declared for the quarter ended March 31. 

VICTORIA FALLSYXSTRANSVAAL POWER СО. (LTD.)—The net earnings 
(including those of the Rand Mines Power Supply Co.) for the quarter 
ended Dec. 31 last were £215,179. - i 
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By “ KVA." 


EVENT OF THE WEEK.—Mr. A. F. Berry encourages his 
shareholders, who he says are mere endorsers of dividend 
warrants, both to try “ Tricity " cooking and heating methods, 
but also to recommend them to their friends. 

ж ж ж ж 


AT LAST ! Your lamps will cost you more ! 
* * ж - x 


My old friend J. Е. Shipley is asking for the whereabouts of 
old Finsbury Technical School men, and I am sure there must 
be many of them readers of THE ELECTRICIAN. I hope they 
will make a point of replying to his advertisement which will be 
found among the “ small ads." at the front of thisissue. Itis just 
as well, even in war time, that old friends should keep in touch. 

* * * * 

The weather—ugh ! I believe the electric fire makers have 
been making Shakespeare's line their constant prayer : “ Blow, 
blow, thou winter wind." And it's doing it, and my meter, 
with thousands of others, keeps on ticking off the ‘‘ Norwich ” 
units! But the station engineer does not want to tick off the 
Clerk of the Weather ! 

* * * * 

Callender's have opened a canteen for their workers at the 
Anchor Cable Works, Leigh. Where are the references to 
electric cooking ? Surely the kitchen is not being run by gas ? 
Lancashire ^ hot-pot," electrically cooked, would be so 
delicious that the lads and lassies would have nothing else ! 
"T. 0.” what do you say ? 

* * ж * 

Under the arrangements whereby “our” Institution 
building is being made use of by the Government, the lecture 
theatre is to be boarded over to provide a floor level with the 
entrance doors. Surely this will be regarded as a triumph 
for those who always complained that the lighting arrangements 
in the theatre were too far away to be useful ? Truly war is 
the great leveller not only of men but of institutions! 

* * ж c 

A correspondent thinks that in these days of agriculture on 
the intensive system and having regard to the scarcity of metal, 
there is an opening for a combination of motor manufacturers 
and cucumber growers. He has roughly embodied his ideas in 
à sketch of a motor design, which in the national interest he 


THE CUCUMBER MOTOR, 


* As Соот, aS A CUCUMBER.” 


has refrained from patenting. He thinks that Lord Devon- 
port will not raise the slightest objection to this employment of 
an indigestible gourd to the needs of industrial powerusers. 1 
am pleased to give this valuable information to the world at a 
time when it is in need of " keeping cool.” 
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. À contemporary in a headline to an announcement Says: 
“ National Economy and Advertising Waste.” Obviously 
the two go together ; we can’t help economising, and if anyone 


has any waste why not let him advertise it ? 
. * * * * 


A correspondent calls my attention to the following in a daily 
paper :— 

A girl of 23 years of age who had been engaged for some time in elec- 
trical wiring in a large battleship in a north-east coast shipyard, was 
doing overhead work one day when a drill came through from the deck 
and entered her head. The girl jumped from the trestle from which she 
was working, but the effect of the drill was to draw off a small portion of 
the scalp and а good deal of -hair. She was attended to in the firm's 
first-aid room and sent home. 

We may expect to see lady *‘ wiremen” fitted with drill- 
proof helmets when the matter has been brought to the notice 
of the Union which deals with these things. 


КЕЛЕЕРИ ЕЕРЕЕ I I ERIE EE = TID, 


SHANGHAI MUNICIPAL ELECTRICITY DEPARTMENT. 


This undertaking continues to make excellent progress, notwith- 
standing the difficulties with which our readers are familiar. At the 
end of 1916 the total connections were equivalent to 40,166 kw., and 
there were 18,064 consumers. 

The capacity of the plant was 19,600 kw., but an additional 25,000 kw- 
of plant is being installed at the Riverside station, including one 10,000 
kw. Parsons, one 10,000 kw. G.E.C. (New York) and one 5,000 kw. 
Fraser & Chalmers- Vickers turbo-alternators, with six Babcock & Wilcox 
marine-type boilers of 40,000 lbs. evaporative capacity per hour. When 
the extension scheme is completed there will be 27,000 kw. of Westing- 
house transformers (6,600 /22,000 volts) and 3,000 kw. of British Electric 
Transformer machines (22,000 /350 volts). The British Thomson-Houston 
Co, are supplying the 22,000 volt switchgear, and the 22,000 volt three- 
phase split conductor trunk cables are by the British Insulated & Helsby 


Cables (Ltd.). 
St ery 


THIRTY-SEVEN YEARS AGO. 


[From Tux Exectriciuy, April 10, 1880.] 

Tue Wire Aax.— The Boston “ Journal of Chemistry ” calls the 
present epoch the '' wire age," from the multitude of wires to be 
found in the world for telegraphic and other purposes. · The part 
played by wires is indeed important, and our American contem- 
porary has the merit of recognising it in a distinct manner. 

THE DRACHENFELS.— As an experiment the German Postal and 
Telegraphic Department is about to open for use during the coming 
summer a telephone connecting the top of the Drachenfels with the 
charming riverside resort of Kónigswinter, on the Rhine. The wire 
is laid along the footroad by way Hardtberg and Kuckstein to 
the refreshment house beneath the ru'ng The project which was 
started some time ago of a railway up the Drachenfels, like that on 
the Rigi, is given up for the present, if not entirely abandoned. We 
are unable to see the use of the telephone in such a position. It is 
hardly to be expected that visitors will require to send messages, 
and they will not care to use the telephone as a curiosity. 

Ах AUTOMATIC SENTRY.—Àn American journal gives a description 
of a life-size automaton which, on being duly wound up, paces to 
and fro, rifle on shoulder, and with an unexceptionable military 
In the interior. there is an electric apparatus which ad- 
ministers a severe shock to any one who meddles with the figure. 
The great difficulty encountered by the inventor was in making the 
figure halt and return on its beat. During the preliminary experi- 
ments it bolted “ аз if bound for the home of the setting sun," as 
the journal poetically expresses it, and the owner had to mount a 
"living young mustang" and chase the flying Hiawatha. The 
mechanism requires to be wound up every two hours, and is lubri- 
cated in all parts by pouring oil down its throat, a trait which the ` 
inventor has avowedly copied from “thirsty " Christians. What 
the object of such a sentry is the American organ does not say. 
He might be usefully employed in keeping ignorant journalists out 
of laboratories and workshops. 
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STANDARD 
ELECTRIC MOTORS 


For Direct Current. For Three-phase Current. 


for 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orricr: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTERX 6349. Telegrams: ‘‘ S1gMRRALOS, Kens, Lonpon.’ 

bino aad Supplies Dept.: 38 & 39, UPPER THAMES STREET, Е.С. 4. 
Telephone: ‘Crry 5360. Telegrams: '*SigMoTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BinuINGRAM—Central Ho., New St. | Mancnesrer—196, Deansgate. 
BnrsTOL—30, Bridge Street. N £ wcasTLe—64-68, Collingwood 
Carpirr—89, St. Mary Street. BnuxrrikgLD—?22, High 8t. (Bldgs. 
GLasaow—66, Waterloo Street. ВоотнлирРтох—46, High Street. 
Branches in Principal Towns Abroad. 


— THE — 


ELECTRIC 


Has given N о 

Universal "mm | | ADVANCE 
satisfaction, Mh um | IN 
PRICES. 


LOW PRICE, 
ROBUST, 
CHEERY, m 

ECONOMICAL | FROM 


Write for LIST G (Fires and Cookers), 


to Sole Manufacturers— 


THE ARORA CO., LOUGHBOROUGH. 


DELIVERY 


APRIL 13, 1917. 


COAL CONVEYOR PLANT AT PORT NATAL. 


A new coaling plant of the belt conveyor tvpe was recently put 
into operation at the Bluff, Port Natal. The dumper has a lifting 
capacity of 5 tons on each load, and is so arranged that it can 
deliver coal either to the incline belt or to the buckets for use in con- 
nection with the old trapsport apparatus. 

In operation, the coal is carried in trucks to the elevator, where the 
trucks are raised by means of the dumper, and the contents tipped into a 
concentrating pan. "The load is then delivered to the incline belt by 
means of a chute. "The incline belt then lifts the coal and delivers it 
into a threé-way chute, whence it may be discharged either on to the 
existing horizontal tripper direct to the travelling tower, qr to a further 
horizontal tripper belt. The main belt is 525 ft. long, and the small 
incline belt 230 ft. long and 48 in. wide. "The main belt travels at а 
speed of 450 ft. per minute, and the incline belt has a variable speed, во as 
to feed vessels according to requirement. The horizontal belt is equipped 
with a travelling tripper, which can be automatically traversed to the 
position opposite the point at which the travelling tower is required to 
deliver coal into the steamer’s bunkers. The tripper unloads the hori- 
zontal belt at this point, and delivers the coal on to a telescope oross- 
conveyor belt mounted on the travelling tower. This belt dicharges its 
load directly into the steamer’s bunkers, through the telescopic chute, 
which is fitted with an '' elephant's trunk " for distributing the coal, and 
so eliminating the necessit y of hand trimming. 

The whole plant is electrically driven, and when the plant is once 
started, it continues automatically until the whole of the contenta of the 
truck are discharged into the concentration bin. Care has been taken in 
the construction of the plant to avoid any undue breakage of the coal, 
and this result has been attained by eliminating the direct fall of coal, the 
chute being so arranged that the coal is lowered more or less gradually. 
The [plant is designed for a capacity of 600 tons an hour, but it is capable 
of handling even greater quantities, and under favourable conditions it 
has been estimated that 1,000 tons of coal can be dealt with per hour. 

There are three 150 н.р. Westinghouse motors controlling the dumper, 
by means of a modern pattern contact or control gear. There are other 


, motors—seven on the tower to operate the jib, and two 65 н.р. motors 


controlling the big belt. АП motors, except the dumper motor, are con- 
trolled at the top of the travelling tower, so that the belts can be started 
and stopped by one man, who із іп a position of observation of the 
working. 


ELECTRICITY SUPPLY POLICY OF INDIA. 


In a recent issue "Indian Engineering " pointed out that the 
im portance of a public electricity supply was increasing to such an 
extent that it was questionable whether the system of management 
and operation adopted at present should not be very carefully con- 
sidered and revised. 

The procedure adopted by private supply companies is (according to 
our contemporary) probably the most satisfactory, because in this case 
the policy of the company is controlled by experts in all its branches ; 
they have a free hand and possess entire control, and are consequently 
not influenced by anything but the interests of the concern. The en- 
gincering staff consists of experts whose services are retained by the 
company in accordance with the ability of the individual; and the 
finance and business management of the company is also controlled by 
experts who realise their responsibilities. With a municipal-controlled 
concern the case is different, as the Committee's decision in matters of 
both engineering and economic developments is to а great extent governed 
by the policy of the party ta which the majority of its members happen to 
belong. This defect in municipal control of electric supply undertakings 
is very noticeable in India, where Government officialdom plays so great 
a рагі In fact, everything appears to depend on the personality of the 
President, for thé tim: being, of the municipality. There are not. very 
many municipal-controlled supply undertakings in India, while there are 
many Government experts in electrical engineering in the country, and 
we consider that Government should insist on all municipalities that run 
& supply undertaking having at least one expert on the Board. In 
«lected committees Government could appoint their own man and in 
nominated committees a seat should be reserved for one man whether 
he be à Government official or not. This arrangement woyld result in 
the same efficiency of operation as is maintained by private supply 
companies in so far as development on modern lines is concerned. 
fact, the Government should insist on all municipal supply undertakings 
operating on a dividend-paying principle. 


CANADIAN NICKEL. 


The Government Nickel Commission recently submitted its report 
to the Legislature. 
The Commission finds that nickel can be refined in Ontario, preferably 


by the electric process, and t hat the present method of taking 10 per cent. - 


of the profits is better than Government expropriation. The operation 
of the mines and plants in the Sudbury nickel district, which costs 
approximately £20,000,000, could be doubled. 'The report states that 
the Province has power to prohibit the export of nickel and that Ontario 
nickel could meet all the Imperial requirements. 
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TWO PERFECT DEVICES. 


Simplex Industrial Lighting Fittings for Factories. 
Plexsim Heaters for Foreman's Offices ,CraneCabins, Warehouses, etc. 
Scientifically accurate, mechanically strong, foolproof & inexpensive. 


SIMPLEX CONDUITS LIMITED, 
GARRISON LANE - BIRMINGHAM. 
113-7, Charing Cross Road, London, W.C. 


And at Manchester, Glasgow, Newcastle, Bristol, 
Liverpool, Leeds, Cardiff, Swansea. 


il 


When requiring "HIGHEST QUALITY " Switch and Fuse Gear — 


remember to buy A the firm which guarantees this—the '' M.E.M.” 


We' specialize оп QUALITY — with experienced designers concentrating on 
greatest DÉSICN-SIMPLICITY and EFFICIENCY. Note here another 
selection from the extensive ° M.E.M.” range:— 
F ] ] 59. The Patent " KANTARK " Fuse. Made to Н.О. Regulations; Standardised 
aad Interchangeable Units; Best Eaglish Vitreous Porcelain Base; Extra 
strong Contact Blocks —easily renewable; Patent Arciag Chamber of atmost capacity— 
amply ventilated; All "live parts ’’ fully protected; Non-arcing absorbent material per- 
: mits repeated blowing of fuse witheat damage: fewest connections (readily accessible: ; 
Case of best quality soft grey iron. 
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1 C 1170. The! САМОС" Ironclad Switch. Our ^ quick-make "| Switch—the C 
A special feature of which is: the positive * СК. MAKE” is effected 1170 
independently of the spring. Made to H.O. Regulations; breaks to Clasgow Corp. Rules ; 3o 
Best Eaglish Vitreous Porcelain Base; has Interlocking Handle; Exceptionally High Insu- sms. 
lation, guaranteed to withstand 2.000 volts alternating current: Standard size detachable бао 


volts, 


slands to facilitate easy wiring, tapped standard electric thread; Asbestos-packed 
gaskets on lid to make waterproof; Silicate enamelled inside case. 
We are now placing this switch on the market. Write for sample and quotation. 


We give the PROMPTEST DELIVERIES in the Trade. pem hr 
сч touch with us to-day. Our Catalogue and ‘‘KANTARK” Folder fully Чезсгїе "T" SUSE i 
products. : NA 
The MIDLAND ELECTRIC MFG. CO., Ltd., 


Head Office & Works: - - - - BARFORD STREET, BIRMINGHAM. 
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F 1159 (7at.). 'Phone : Mid. 671 & 672. "Grams! “Kilowatt, Pham.’ 
| ` Branches: 
| Lon: 2, Gresham Bgs., Basinghall St., к.с. Phone: Lon Wall, 723. ‘Grams: Tribord, Lon. / 
\ МАхсн'к: 4, Carr St., Blackfriars. 'Phone: City 1391. "Grams: Conduits, Manch’r. 


-the QUALITY products 
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AT S THE SWEDISH ELECTRICAL INDUSTRY IN 1916. 


Like most neutral countries, Sweden has made considerable 
industrial progress during the war, but more particularly in engi- 
neering. The Swedish electrical industries had to encounter keen 
German competition in pre-war days, but this has now practically 
disappeared, and a large new field has been opened up in Russia, 
where the Germans were formerly supreme. An interesting sketch 
of the progress made by the leading Swedish electrical firms in 1916 
is given in the last issue of the * Journal of the Swedish Chamber of 
Commerce for the United Kingdom," from which we extract the 
following particulars :— 


It is pointed out that the Swedish electrical industry is not very old, 
and that it has often had great difficulties in asserting itself in face of 
the incessant competition by German firms. To foreign markets, 
Swedish electrical articles have found their way only in later years, and 
to a very small extent. 'The leading German firms, by means of their 
Swedish branch offices, had a great share in the business of the electrical 

‘industry of that country, and one of them (the A. E.G. Co.) also intended 
to build a large factory at Malmö, the metropolis of South Sweden, where 
a well situated industrial site for that рар had been purchased. The 
project had to be set aside when the war broke out, but a great menace 
is waiting here for post-war days, and it has become necessary for 
Swedish firms to strengthen their position in order to hold after the war 
what they have conquered in the last two or three years at home, as well 
as in foreign markets. 

The principal electrical firms of Sweden have long been the Allmanna 
Svenska Elektriska A.-B., Verteras, the Nya Förenade Elektriska A.-B., 
Ludvika, and the Luth & Roséns Elektriska A.-B., of Stockholm. The 
first-named company was formed in 1890, but the works had already 
existed for some years. Under the directorship of Mr. J. S. Edström 
the company had always held,its position as the foremost concern of its 
kind in Sweden, and it is also the only one with branch companies in 
other countries. At the beginning of 1916 the company purchased the 
majority of the shares of the Nya Fórenade Elektriska Co., and the two 
companies are now almost amalgamated. The last-named company 

| had à share capital of Kr. 2,753,500, and was second in rank in the elec- 

| | trical industry. The Allmànna E ae purchased the Surahammars 
Bruks A.-B. and the Svenska Turbinfabriks A.-B. Ljungström at Fin- 

"ISENTHAL & CO Ltd spong, near Norrkóping. More expansions are expected, and among 

| °з К others a china manufactory is to be erected. The share capital of the 

(DEPARTMENT 4) > . Allmanna Svenska company amounts to Kr. 18,000,000. 

DENZIL WORKS, WILLESDEN, LONDON, N.W. 10. Recently the four companies, Aktiebolaget Stockholms Glódlamps- 

Contractors to the Admiralty, War Office, India Office, Colonial Office, fabrik (Glow Lamp Factory), Tungsten Wire Works Aktiebolag, Svenska 

Postmaster-General, &c. .  Patterifabriken Electra (Electric Battery Factory), and Svenska Isole- 

ringsflaskfabriken Thermos (Vacuum Flask Factory) were amalgamated 

into the Aktiebolaget Elektroindustri, with a capital of 3,000,000 kronor. 
$ e This company will become a branch of the Allmànna Svenska Co. 

| The Luth & Rosén Co. also made great progress in 1916, and 

ana lan an П lan strengthened its position. Already the company owned the Ludvi 


bergs Mekaniska Verkstad in Stockholm, and in 1915 it леба the 
| Séderbloms Foundry at Eskilstuna, and recently bought a large building 
MIC A site at the same place for a workmen's village and further expansions, 
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The company's share capital is now Kr. 7,440,000. 

Other electrical firms have met with marked success, and are now pro- 
jecting extensions. The Ecks Motorfabrik at Partille, near Góteborg, 
which started in 1908, and whose output in 1914 was of the value of 

CUT, SLAB & SPLITTINGS. Kr. 700,000, increased to Kr. 3,200,000 in 1916. The company's share 
. Р [ capitalis Kr. 4,000,000. 

MINIMUM STOCK 200,000 lbs. The capital necessary for all expansions has always been easily found, 

and at every increase of capital the sums subscribed have much exceeded 

ү those projected. Therefore, it seems (says the “ Journal ") as though 

а a this branch of industry has now reached such a position that Swedish 

Peerless Leatheroid Insulation. electrical productions must be taken into consideration on the inter- 


national market, and it should be worth remembering that electrical 


, materials of all kinds are nowadays obtainable from Sweden at prices 
чүчү Деди Pom 9 я Im comparing favourably with those prevailing in other ааа 
оге ns, raper, iu an eets. countries. | : 
W T i d Hollow Braid It would appear from the above sketch that it is highly probable 
Pure Asbestos Woven Tape and Hollow Braid. | Swedish electrical engineering firms will form an important factor in 
Vulcanized Fibre Sheet, Tube and Rod. international competition in future. 
Ebonite—Sheet, Tube and Rod. ec: VM ERES 
Ргемраћа and Insulating Papers, Felts, Baize. TESTING ACID IER OF ENAMELS AND 
Electrical Pure Rubber and Adhesive Tape. | В. 
In connection with investigations їп the productiou of an improved 
“ acidproof " enamel, Messrs. Jenson & Nicholson (Ltd.), of Goswell 
DELETE VUE wis Anat RADY ы Works, Stratford, E., claim to have evolved a new and rapid, as well 
ADMIRALTY OVER 1912 to 1917. as a simple and reliable, method of testing the acid resistance of- 


| enamels, paints and varinshes. 
| Te 2 сыгады ле IE ЛАЛ СЫ he paupe of the test is that of the voltaic cell. Plates or rods of 


ATTWATER & SONS, | miterialtobe tested and mmersed n dilute acid, when if they are anat 


to withstand the corrosive action of the acid a breakdown occürs, galvanic 


A lam Established 1868. action setting in is recorded by suitable instruments, and ite intensit 
Attwaters, Preston, Hopwood St. Mills, edes forms the basis of comparison x the acid resisting propertiesof the бой. 

| Telephone No. 5th Edition ABC The firm have prepared a folder giving partic of the method, and 

L . 1045 (2 lines). PRESTON, & Western Union. || copies may be obtained by those interested in acid-proof enamels and 


ee УС 


insulating vernish. 
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| Our Manufactures include: 


GOULAH! GOULAH! GOULAH! 


Cables for Lighting, Power; 


| Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 


Aluminium Wires and Sheets. Thus the abracadabra of certain 


Phosphor Bronze Wires. 


Oriental Conjurers who produce Sand 


: Brass Rod. 

Brass Forgings. Lizards from 10 centime pieces, and 
Enamelled Wires. ] : | 

: Cotton Covered Wires. other weird feats of legerdemain. 
Aerial Cables. l 

Joint Boxes and Pillars. = The wonder evoked by these and 
| Jointing Compounds. 

Primary Batteries. others, such as the Basket and Mango 
Exploders. E T 
н ree Tricks, has been in 
Shot Firing Cables. ps кон 

: Window Lead. reams of writing: but who devotes 
Cable Racks. i - tages 

| шос бодын. | any reflection to the infinitely greater 
Pole Line Steelwork. ' marvel.of the transmutation of gross 
! Paper Pinions. . 

| E бшш | matter into the Perfect Cable, as per- 
Electric Welders. | formed daily, without spectacular 
Telephone Cords. ° е dE th ksh 
Annealing Furnaces | incantations, in the workshops of 
Tramway Insulation. the B. I.? 

Overhead Equipment. : | 

н Electricity Meters. 

Knife Switches. ' 


BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


Branch Offices in: 


QUARANTEED SECOND HAND 


“THOR” High Grade Specialities 
M OTOR S 


CASING and CAPPING CABLE CONNECTORS 
CONDUIT COMMUTATOR COMPOUND 
CABLES ATERTIGHT FITTINGS | 
AND ALL ELECTRICAL ACCESSORIES. 
WRITB FOR PRICES & DISCOUNTS. 


HASLAM & STRETTON, Ltd., inden" Pisco CARDIFF а 


е Briatol Bridge, BRISTOL. 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W, 
Grams: Vicminster, Sowest London, 


Phene: Vistoria 4026. 
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| FIRES 
BELLING Bias 
BOILERS 
OVENS 
ALSO ALL KINDS OF SPECIAL ELECTRICAL APPARATUS 


FOR MUNITION WORKS & MANUFACTURING PURPOSES 


BELLING & CO., 
ELECTRIC HEATING & COOKING SPECIALISTS, 


Derby Road Works, Montague Road, 
UPPER EDMONTON, LONDON, N. - 


FOR 


High and Low Tension - 
SWITCHGEAR 


THE | 

NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
. SUTTON, SURREY, ENGLAND. 

ABC Code 5th Edition, Telephone: Sutton 773. 


) , x ‚ š Telephone : 
Th € Но ве йо! Gerrard 7601 (2 lines) 
Electric Heating. 

Special Offer of ‘‘Quead’’ and 


'Ensign'' Fires from Stock. 
Be Patriotic and Save Coal. 
Other Specialities include Cables, Mot HPAP ye 
Dynamos, Lamps, Fans, Switch Gear. о Engine 2615, 


eee 


f HERH ШЕШ Manufactured in sizes : . 
E HUSBAND Т. 559 
> : А : + M THÉ: 


CR AV EN HOUSE Hm Quotation for larger 


sizes on application. 


, E. SHOWELL & SONS, LTD.. 


NO STIRCHLEY, BIRMINGHAM. 
qe, Cast 
~~ Cable Sockets. 


Suite E74. Made in all Sizes. 
Type A.—Straight. 


B.—Offset. 
C.—Right angle. 


Illustrated Dimensioned Showcard for Drawing 
Office use supplied free on application. 


Sole Agent for the Electrical Trade :— 


LIONEL ROBINSON, ?. Staple Inn. 


, London, W.C. 
TELEPHONE : Holborn 6323. 


| ELECTRIC VEHICLE RUNNING COSTS. 


The deputy borough engineer of Dover (Mr. К. Н. Crummacky 
recently prepared a report on the Council's experience of electric 
vehicles for scavaging and other work. The Council has now got 
six 2-ton Edison vehicles. 


The report statéd that besides the ordinary work of refuse collection, 
the electric vehicles (since they commenced running in August, 1915) 
had been engaged in carting coal, street sweepings and ashes. In 15 
months they had travelled 30,000 miles and had carried 12,741 tons of 
house refuse, or 849 tous per month. Maintenance of the vehicles 
worked out at 0-968d. per mile and the tyres at 0-56d. per mile. The 
revenue from the removal of trade refuse was £32. 13s. 14. and from the 
removal of ashes from the docks and carting, &c., for other departments. 
£65. 18s. 114.,а total of £98. 128. Of the £65. 18s. 114. only £38. 13s. 6d. 
was credited to the vehicles, the balance going to private works account. 
The quantity of refuse removed showed àn increase for the 12 months of 
2,326 tons, to remove which it would have been necessary to employ 
five extrr horses and carts per day, which, at 115. 8d. per day per horse 
and cart, represented £17. 10s. per week or £910 per annum. ‘The Cor- 
poration also claimed £79. 9s. 6d. for the removal of refuse from soldiers” 
billets. Ifthe £98. 12s. and £79. 9«. 6d. were added together, the revenue 
from the electrics would be £178. Is. 6d. The cost of refuse collection 
and disposal for the 15 months under review was as follows :— 


М арба Тате dete eo Wee за eda ids £1,177 0 8 
Propoition of foreman's wages ........................ 37 6 9 
Wages of man at tip | ........... — — € |. 48 15 0 

Rents of tips (one at £50 per annum, the other at 
£25 per annum) —£29. 3s. 4d. and £31. 5s........ 60 s 4 

. Repairs and maintenance, 28,825 miles at 0-968 of 
add POR е а ааа за o T Ede ые ард 116 5 2 
Stores and випагїев..................................... 12 15 4 
Tyres, 28,825 miles at 0-56d. per mile ............... 67 5 2 


Vehicle costs : p.c. £1;126 each gives £135 per 

annum per vehicle for five vehicles in use from 

seven to 15 тпопїһв...................................- 606 10 0 
Current consumed, 44,678 units at 11d. per unit. 279 4 9 
AMBULANCE” eer 36 O0 


0 
JI КОККО £2,441 11 2 
9 


The tons collected were 12,741, and the cost per ton was 3s. 
the previous cost per ton being 6r. 2d. 


'ELECTRIC LOCOMOTIVES FOR. CHILL 


According to “ Engineering " the General Electric Co., of America 
has recently shipped three 120-ton electric locomotives to the Beth- 
lehem-Chile Iron Mines Co., at Tofo, Chile. .The parts of a single 
locomotive occupied eight freight cars, and although one package 
alone weighed 23 tons the shipments were put aboard vessels without 
mishap and made the 40-day voyage to Cruz Grande. Each com- 
plete locomotive is equipped with four G.E.-253, 1,500-volt to 
3,000-volt motors, having a normal one-hour rating of 240 н.р. each 
at 2,400 volts. The locomotives are geared for a speed at a rated 
load of 12:2 miles per hour., and are capable of exerting a tractive 
effort of 42,000 Ib. at the hourly rating. Each locomotive is equipped 
with Sprague General Electric type ` М” multiple-unit control and 
regenerative electric-braking apparatus. 


The company's railway is 15 miles in length—from the port of Cruz 
Grande (about 300 miles north of Valparaiso, Chile)to the mining village, 
&bout 4 miles inland at Tofo. 'The iron mine at this point is located 
about 2,200 ft. above sea-level, and consists of two hills of iron ore, 
which is removed somewhat after the manner of trap-rock quarrying. 
There is a uniform grade of 3 per cent. for 14 miles and for about 1 mile 
near the mines of 1 per cent. The train will consist of an electric loco- 
motive and from 12 to 20 50-ton ore cars. On account of the elevation 
of the.line all the loaded cars come down grade. The regenerative 
braking control will permit the locomotives to descend the grades with 
ordinary loads without the use of air brakes, thus returning power to 
the system and also making an appreciable saving in wear on brake- 
shoes, wheels and rails. The air-brake equipment will enable the loco- 
motive to descend with & greater load than can be held back by the 
regeneratiye braking equipment alone. The care are provided with an 
empty and loaded brake to secure the maximum braking power on each 
car, whether empty or loaded. The trains will descend at about 12 miles 
an hour, at which speed, with a trailing load of 1,500 tons, the locomotive 
will return approximately 1,000 kw. to the line. 
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The New President of the I.E.E. 

WE have received a letter from Мг. L. L. RoBiNsowN, which 
we publish in our Correspondence Columns this week, in regard 
to the nomination of Mr. С. Н. WonDiNGHAM to the Presidency 
of the Institution of Electr.cal Engineers. We have also re- 
ceived a communication from the Honorary Secretary of the 
Associated Municipal Electrical Engineers of Greater London, 
of which Mr. RoBiNsowN is the President. The latter com- 
munication states that at a meet ng of the A.M.E.E., which 
was held last Monday, disappointment was expressed at the 
nomination of Mr. WorbDINGHAM “in present circumstances, 
especially in view of possib e negotiations with Government 


Departments, he being a Government official" Mr. В. А. 


CHATTOCK was consequently asked to accept an alternative 
nomination, but he felt unable to act in the matter. There is 
apparently a feeling that Mr. WorDINGHAM, as'an Admiralty 
official, will not be able to represent the electrical industry 
adequatelv in taking up questions with other Government 
Departments, more particularly in connection with legislation 
Which is likely to result through the deliberations of the Board 


of Trade Committee and possibly other Committees. We 
cannot help thinking that this is an exaggerated view. Most 


engineers are personally pledged along certain directions, but 
that does not prevent their taking a broad-minded view of 
things as a whole, or from expressing the views of the Council 
ак а whole. For example, the present President is concerned 
with electricity supply as conducted by private enterprise ; but 
would that make him prejudiced against municipal under- 
takings when acting as President of the Institution on behalf 
of the electricity supply industry ? We do not think so. 
The same argument applies in other directions. Indeed, it is 
probable that a Government official would receive more atten- 
tion at the hands of other Government Departments than an 
engineer in an independent position. 


The Education of Apprentices. 


ELSEWHERE will be found a letter from Mr. R. W. PAuL 
commenting on our recent leading article on the above subject. 
From this it appears that Mr. PauL, in his introductory 
paragraphs, thinks that the complete adoption of our pro- 
posals would probably be dangerous and detrimental, and in 
his concluding paragraphs advocates a scheme similar to the 
one we had in mind when we wrote the article. ‘ Boys 
entering the works," says Mr. PAUL, “ are commonly handi- 
capped by loose habits of thought and a tendency to form 
strong opinions on insufficient information ; as a corrective, 
thev need to be taught the laws of natural science.) We do 
not believe that the teaching of the! laws of natural science 
to boys will enable more than 10 per cent. of the bovs to reason 
things out for themselves, and we are of the opinion that the 
learning of such laws will not be beneficial to the majority 
of the bovs. We can well imagine that the learning of draw- 
Ing-—" machine drawing," we suppose—was recently made 
compulsory in a Government factory. and had the hoy rebelled 
because the subject was unlikely to be of the slightest.use to 
him in his work we should have admired the boy. The teach- 
ing of the honourable nature of productive employment; of 
the guiding principles for the conduct of life; of the history - 
of our country and language; of the principles of Govern- 
ment; and of the things which, alone, make life worth living, 
are to be preferred to fragments of raw science doled out by 
overworked and underpaid schoolmasters to a Board of 
Education syllabus. It is perhaps unfortunate that Mr. PAUL 
should give TURNER as an example of what a hard worker 
can accomplish. TURNER'S work, at least, did not make him 
à happy man, nor, we believe, did it make him love his neigh- 
bour as himself. Equally unfortunate is the statement that 
"boys enter a shop where the code of honour consists in 
getting the maximum pay for the minimum effort, ‘and 
naturally drift into the habits of the crowd." To our know- 
ledge in many cases boys are taken into the works at a penny, 
or less, per hour, and no attempt is made to teach them a 
trade, with the result that they become little better than 
unskilled labourers after a long term of years, during which 
little wage has been paid. If the code of honour amongst the 
boys at Mr. PaAuL's works is no higher than this, it is highly 
discreditable to the boys, for Mr. PAUL is one of the few who 
have worked hard to improve the facilities for the trade 
teaching of boys during their apprenticeship. 


mea con emm 


Light Railways v. Motor Omnibuses. 


ATTENTION has once more been called to the destruction 
caused by the running of motor omnibuses on country roads 
which were never intended to carrv heavy traffic of this 
character, and at the meeting of the Gloucestershire County 
Council it has been suggested by Sir Азнтох Lister that the 
roads should be widened with a view to leaving sufficient 
space for a light railway in certain districts, thus eliminating 
the motor omnibus. In a proposal of this kind there are 
several points of view that have to be considered. First it 
must be remembered that the motor omnibus is extremely 


flexible and adaptable as to the route that is selected. A 
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light railway could very well be run alongside roads in the 
open country, but difficulty at once occurs when a town or 
large village is approached. The motor omnibus does not 
suffer from the inconvenience of requiring a certain space to 
be provided ; it can be run into the heart of any town and can 
thus provide direct communication with any outlying parts.. 
Moreover, very restricted services, ог a frequent service. can 
be run as desired, depending upon the traffic to be handled, 
without very greatly affecting the financial results. But if it 
becomes necessary to lay down track, then a suitable return 
on the capital cannot well be earned unless there is a con- 
siderable volume of traffic to be handled. We think, there- 
fore, it would be necessary for most light railwav schemes to 
receive municipal support, and we are glad to note that Sir 
ASHTON LisTER suggests that this course should be adopted, 
the railways being provided bv the county, and that the 
Council should either run the traffic themselves and make a 
profit or give a franchise to that class of people who are at 
present runn ng the motor omnibuses. Against the expense 
incurred there would, of course, be a credit in the shape of | 
lower maintenance of the roads. Undoubtedly light railways 
have not been developed in this country to the extent they 
should have been, and it is quite possible that under present 
conditions light accumulator motor coaches might show 
financial advantages over systems which have hitherto been 
used. 


Business as Usual. 

Іх a note in another column,on the control of electric winding 
engines, Is given a short account of a Paper read before the 
South African Institute of Electrical Engineers. The Paper 
calls to mind the fact that electrical engineering firms at home 
have been singularly unsuccessful as regards the South African 
market. Readers need not be told that South Africa is the home 
of electric winding. Some years ago we published a list of 
winders in use, and from this it appears that in South Africa 
German firms secured orders for upwards of 100 winders. while 
home electrical firms secured little of the business. No fault 
can be found as far as the mechanical side 1s concerned, because 
a considerable volume of the trade was handled in this countrv. 
We believe that many firms are now prepared to undertake the 
manufacture of the special motors used, but we are not at all 
certain that sufficient attention has been given to the question 
of control. Suppose, for example, that a new and heavy 
winder is required. There are at least half-a-dozen firms able 
to undertake the design and construction of the mechanical 
portion; another half-a-dozen or more able to design and con- 
struct the dynamo electrical machinery ; and perhaps one, or 
at most two, firms experienced in the design of the control 
gear. Of these two firms, one may not be in a position to 
quote. It will be cruel irony if after the war we are compelled 
to go to Germany for such gear because there 1s nowhere else 
to go. Mr. Ewine, in the Paper referred to above, fore- 
shadows further developments in this important field, and it 
would be well for home firms to be well prepared. 


d 


Discussions at the Institution. 

IN our last issue we commented upon the desirability of 
knowing how to write English. At the same time we might 
very well have called attention to the importance of knowing 
how to speak English, for the lack of this facility has an effect 
which is often. noticeable and one that is a great handicap. 
We believe it was in the discussion on Mr. McBerty’s Paper 
before the Institution of Electrical Engineers that something 
like half-a-dozen speakers read their remarks instead of speak- 
ing from notes, and the same feature was noticeable in the 
discussion on Mr. VERNIER’s Paper. The reading of a Paper is 
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bad enough, but when it comes to reading supplementary 
Papers as contributions to a discussion the case is even worse, 
There used to be a rule that contributions in this way were 
not permissible, but this rule has à way of lapsing at intervals. 
We hope the Council will see the great desirability of enforcing 
this rule once more during the next session. It is not en- 
couraging to Junior members to avoid this Баа svstem of 
reading remarks if the older members are allowed to carrv it 
on without comment. | 
rr te — —— — —— 

A Ribbon-filament Incandescent Lamp.—In a recent 
United States patent Mr. F. (s. Keves describes a method of 
increasing the illuminating power of tungsten filaments bv 
forming them into crimped ribbons. Such filaments use a 
low pressure, but a current up to 50 amperes. It is claimed 


that lamps of exceptional strength and lasting power and very 
high candle-power are thus obtained. 


А 210,000 kw. Buffalo Steam Station... The " Electrical 
World " describes what at first sight seems a curious anomaly— 
the erection of a large steam station close to Buffalo. The 
initial installation is to. consist of three 20,000-kw. horizontal 
turbo-alternators, and the ultimate capacity in view is 210,000 
kw. The necessity for a steam-driven station arises from the 
vast demands now made upon the hydro-electric supply and 
the limitations imposed on the further use of water-power at 
Niagara by both the United States and Canadian Governments. 


Institution of Electrical Engineers. At last week's meet- 
ing the president, Mr. €. P. Sparks, said the Institution of Civil 
Engineers had kindly placed their reading room at the dis- 
posal of the Institution whilst it was in temporary premises, 
The books in the lending library of the 1l. Е.Е. will be circulated 
as usual, on application to the Secretarv, but the other books 
in the LEE. library will not be available. The president also 
announced that a Paris Premium had been awarded to Mr. C. 
Vernier for his Paper read that evening on " Wavleaves.” 

Iron and Steel Output.—The supervisor of the statistical 
bureau of the Tron, Steel and Allied Trades’ Federation (Mr. 
G. C. Lloyd) has issued a preliminary report on the output of 
pig-iron, puddled iron and steel in 1916. 

The production of pig iron was 9.047,983 tons, against 8,793,659 tona 
in 1915, but the imports were less by about 40,000 tons, and after deduct- 
ing exports the amount available for home consumption was somewhat 
less than in 1915. The steel output is a record, and for the first time 
exceeds that of pig-iron. The total is 9,244,457 tons, of which 187,669 
were castings and 49,256 were made by the electric process. 
only 20,000 tons of ingots and 2,000 tons of castings were produced in 
the electrical furnaces, but last year the figures were 30,968 tons of 
ingots and 18,288 tons of castings. Throughout the vear there was а 
marked tendency to put in electric furnaces, and no doubt the output 
for this year will be largely in excess of that of 1916. This general 
growth of the electrical process is a war-time development. 

Diesel Engine Users’ Association.- At the March meeting 
of the Diesel Engine Users! Association, Mr. John Milton gave 
some particulars concerning a curious case of failure of the 
high-pressure air delivery, which occurred in a compressor 
attached to a Diesel engine at High Wycombe. Apparently 


the trouble was caused bv the introduction of a new high-. 
pressure delivery valve, but the actual fault could not be 


discovered, and it was found necessarv to replace the high- 
pressure delivery valve formerly im use before the air com- 
pressor could be got to work again satisfactorily. Mr. Napier 
Prentice suggested that if the cover of the high-pressure valve 
were screwed up too tightly the valve spring might be dis- 
torted and might hang up. Mr. R. W. Lvle drew attention 
to a blast regulator which could be fitted between the com- 
pressor and the engine, and which rendered the use of a blast 
bottle unnecessary. 


Dilution of Labour. 


1 


A circular letter has been issued by 


the Incorporated Municipal Electrical Association informing 


members that a deputation consisting of representatives of 
the Institution of Electrical Engineers, the Incorporated 
Municipal Electrical Association and other bodies concerned 
with electric power supply was received. by the Reserved 


In 1915. 
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Occupations Committee on the 28th ult. Various points were 
emphasised by the deputation, such as the great importance 
of the electricity supply industry, the difficulties and dangers 
of substitution, and the fact that women labour is employed 
in some instances to the extent of 25 per cent. or more. The 
Chairman stated that the recent de-badging was carried out 
upon the order of the Cabinet direct, and Tribunals should 
appreciate the fact that it was not, and is not intended to be, 
a mandate that all de-badged men are to go into the Army, but 
that it is still for the Tribunals to consider the circumstances of 
each case, and that a reasonable time should be given for the 
provision of substitutes. The Chairman stated that the 
Committee were fully alive to the position and importance cf 
the electricity supply industry. lt was not their intention 
to interfere with skilled men. — 


Comparison of Electric Winding Systems.— Before the 
South African Institute of Electrical Engineers, Mr. S. E. T. 
Ewing read a Paper entitled " Comparison of Electric Winding 
Systems." 

Sufficient experience is now available with both alternating. 
current and Ward- Leonard winding plants to make it evident that 
either type can economically and safely carry out all the present 
requirements of main winding engines, and that under given con- 
ditions each type may have technical and commercial advantages 
over the other. The principal operations which main winding 
engines are required to perform are shaft sinking, winding from one 
level; winding from several levels ; raising and lowering men, 
materials and supplies ; dead.slow winding for shaft and rope 
inspection and repairs. All these operations are normally carried 

enin balance. Operations which usually necessitate out of balance 

running—4/.e., with one drum unclutched-—are taking off, turning 
end for end, or renewing main and tail ropes ; adjustments for 
stretch of ropes ; and alterations of rope lengths for drawing from 
different levels. The author dealt with the two systems of electric 
winding as applied to shaft sinking ; winding from one or more 
levels ; raising and lowering men ; lowering timber and materials ; 
dead-slow winding and working with one drum unclutched. In 
conclusion, problems in new deep shafts were briefly considered. 
At the present time several deep level shafts are being sunk, and 
in the course of the next year or so no doubt several more will be 
begun under conditions which call for reconsideration of the prin- 
ciples underlying present designs. ‘The new deep-level shafts will 
attain depths considerably over 4,000 ft. At such depths it is 
difficult to secure the minimum requisite factor of safety in ropes, 
and therefore the subject of two-stage winding is again likely to 
come under discussion. Furthermore, the additional power required 

. tends to place the single large direct-connected induction motor 

out of credit owing to excessive size and low power factor. Mecha- 

nica] reduction gearing for these large motors is, as far as Rand 
расте ів concerned, quite untried. Altogether, therefore, it may 

; assumed that a new and highly-interesting series of problems 
still lies before the designers of electric winding plants, and that 
finality in size and design has by no means yet been reached. ‘The 
following summarises such of Mr. Ewing’s remarks as refer to direct 


Comparison of the alternating-current and Ward-Leonard systems | 


under different conditions :— 
Conditions. А.С. W.L. 
l. Shaft sinking .................. Equally effective on all points at ap- 
| proximately equal capital cost. 
2. Rock winding from one leve] — 
(a) With tail-ropes ......... Relative economy dependent on fre- 
quency of winding. 
Lower capital cost. 
Equal safety and ease of handling. 
(0) Without tail.ropes...... Lower ca pital cost 


Rock winding from sev 'apital с Р 
£ irom several Lower capital cost Superior economy 


eve 
А е. vels | | over all. 
~ pasing and lowering men ... Lower capital cost Easier to handle: 
?. Lowermg supplies ............ Lower capital cost Rx 


6. Dead-slow winding ............ Lower capital cost 


— —— ——— 


OBITUARY. 


S8. TOLVER PnEsTON.— The death is announced of Mr. S. Tolver- 

eston, D.Phil., the author of various works and Papers on physics 
and mathematics, Deceased was an old subscriber to THE ELEC- 
TRICIAN and was one of the oldest Fellows of the Physical Society 
of London. 


Mr. Preston, who was educated at the old Gymnasium School and at 
the Universit y of Aberdeen, was articled to a London firm of civil en- 
gincers and was employed іп testing an Atlantic cable while being laid 
by the cable ship '' Hooper." Mr. Preston retired from practical 
+. gineering early in life, preferring the study of abstract science, par- 
ticularly physics and mathematics. At first he visited Paris, and sub- 
sequently he went to Germany, where he settled, his last visit to England 
being about 18 years ago. He died in hospital at Altona in March : fter 
а short illness, One of his works, '''The Physics of the /Ether " was 
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published in 1875 by Messrs. Spon, and he also made various contribu- 
tions to Тнк ELECTRICIAN, the '' Philosophical Magazine," and other 
scientific journals. | 

ЕмпЕНАВІЕ. — Тһе “ Revue Générale de l'Electricité" announces 
the death of M. Emile Harlé, a well-known French electrical engi- 
neer and principal partner of Messrs. Harlé et Cie, electrical manu- 
facturers, of Paris. M. Harlé was a past-president of the Société 
Internationale des Electriciens and of the Syndicat Professionnel des 
Industries Electriques. 

DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— | 

Lieut. Harry Butler, 30 years of age, who has died in action, formerly: 
held a responsible position at Messrs. Dick, Kerr & Co.'s works at 
Preston. 

Sec.- Lieut. H. V. Hobbs (Manchester Regt.), who has been killed, wax 
in the Manchester Corporation tramways service prior to the war. 

Lieut. C. Н. Treglown (R.F. A.), aged 21, who was killed on March 30, 
was educated at the Imperial College of Science and Technology. 

Sec.-Lieut. Е. R. Н. Grantham (Northumberland Fusiliers), aged 20, 
who has died of wounds received on March 31, was educated to follow 
his father's profession of civil engincer, and in his third term at Сат. 
bridge passed the qualifying examination for the Mechanical Tripos. 

Lieut. C. H. Avery (Essex Regt.), aged 23, who has died of wounds, 
was educated at Southend Technical School and was a B.Sc. of London 
University. In 1911 he took a scholarship in engineering at London 
University, was bracketed first for a mathematical exhibitiop in 1912, and 
took an engineering research scholarship in 1913. 

Capt. S. J. Snowden (Middlesex Regt.), aged 25, who was killed on 
March 26, was trained as an electrical engineer at Faraday House and’ 
was afterwards in the service of the L. & N.W. Railway Co. - | 

Pte. F. Pollitt (L. №. L. Regt ), who has been killed, was formerly a 
conductor on the Bolton tramways. 

Pte. S. Squires (R. Warwickshire Regt.). aged 30, who has died on 
active service, was formerly a motorman on the Birmingham tramways. 

Gunner J. 8. Jenkins (R. F.A.), formerly of the electric light depart- 
ment. of the [ndia Rubber, Gutta Percha & Telegraph Works Co.. died 
on March 22 from wounds received on the previous day. 


PERSONAL. 


The Hon. J. D. Connolly, M.L.C., has been appointed Agent- 
General for Western Australia, in succession to Sir N ewton Moore. 


Dr. John C. MeLennan, Professor of Physics at the University of 
Toronto, has accepted a seat on the British Board of Inventions. 


Mr. H. À. Greaves, assistant mains engineer at Sheffield Corpora- 
tion, has been presented with a roll-top desk by hia colleagues upon 
leaving to take up a position with Messrs. T. Н. Watson & Co. The 
presentation was made by the general manager (Mr. S. F. Fedden), 
who took the opportunity of thanking th» staff for theit work during 
the excessive war period. 


ARRANGEMENTS FOR THE WEEK. 


в 
PRIDAY, April 20th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution of Civil Engineers, Great George-street,. 
Westminster, S.W. General Meeting. Presidential address to. 
be delivered. 

. JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39. Victoria-street, Westminster, S.W. | Paper on: 

“ Сав Turbines,” by Mr. S. E. Hutson. 
MONDAY, April 23rd. 
RovaL SOCIETY. 

4.30 p.m. At the Royal Society, John-street, Adelphi. W.C.. 

Howard Lecture on “ Works Organisation and Efficiency." by 

Prof. W. Ripper, D. Eng., D.Sc. (Lecture 1.) 

JUNIOR INSTITUTION OF ENGINEERS. | 
7.30 p.m. At 39, Victoria-street, S.W. Paper on “ Some Applica- 
tions of Radio- Activity," by Prof. H. 'T. Davidge, B.Sc. 


WEDNESDAY, April 25th. 


. BIRMINGHAM LOCAL SECTION, INSTITUTION OF ELECTRICAL ENGINEERS. 


7 р.т. At the University, Edmund.street, Birmingham. Paper 
on “ High-Tension Overhead Transmission Lines," by Mr. G. 
V. Twiss. 
YORKSHIRE LOCAL Section, INsTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Atthe Philosophical Hall, Leeds. Annual General Meeting. 
Discussion on ‘* Wayleaves," with Introductory Paper by 
Mr. C. Vernier. 
THURSDAY, April 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George street. 
S.W. Paperon“ High-Tension Overhead Transmission Lines.” 
by Mr. G. V. Twiss. 
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WAYLEAVES.* 


BY C. VERNIER. 


The question of securing facilities by legislation for carrying 
electric mains over and upon private land has frequently been referred 
to in discussions before the [Institution and elsewhere. 

After the war the need for efficiency and economy will be seriously 
accentuated, both in regard to a more efficient utilisation of our 
seriously depleted capital and also in regard to the conservation of 
our natural resources, of which in this country coal is unquestionably 
the most important. The present Paper is concerned with securing 
to the fullest possible extent the advantage of the economies in 
capital cost which can be effected by the use of overhead wires for 
interconnecting, transmitting and distributing mains across open 
country, and the no less important economies which can be obtained 
by laying underground mains wholly or partly on private property 
whenever the use of such mains is found desirable ; overhead wires 
in towns and villages stand in a somewhat different categofv. On 
20,000-volt mains the saving in capital cost which can be effected 
over an equal length of route by the use of overhead wires as against 
the use of underground cables is in the neighbourhocd of 50 per cent., 
excluding the cost of wayleaves in each саве. At higher voltages it 
is vet greater; while by using cross-country routes for underground 
mains, instead of keeping strictly to public roads, a saving in capital 
cost of 30 per cent. is not uncommon on routes of several miles, and 
even more on shorter lengths, as the result of shortened routes and 
cheaper reinstatement of the ground. Moreover, although the Board 
of Trade are willing to allow extra-high-pressure overhead lines on 
publie roads, subject to strict requirements regarding public safety, 
practical considerations usually render this, if not quite impractic- 
able, at least extremelv undesirable, ard therefore all such lines 
must ordinarily Бе placed on private property. 

In the near future, much higher transmission pressures will prob- 
ably be employed. and this cannot in the present state of the art be 
satisfactorily dealt with (if at all) by underground cables. , The 
difficulties already referred to in the use of overhead wires for extra- 
high-pressure transmission, fall conveniently under two heads—viz., 
`` Consents " and “ Wayleaves." 


CONSENTS. 


In considering the Electric Lighting Acts it is necessary to differen- 
tiate between the various classes of undertakings-—viz., statutory 
municipal and statutory company undertakers. and non-statutory 
undertakers.. The Acts compel statutory undertakers to obtain the 
consent of the local authority to the erection of overhead mains 
everywhere outside their own premises. This consent is obviously 
unnecessary in the case where a local authority are themselves the 
undertakers, and such consent in the case of a local authority would 
only be required in the exceptional case of a municipal undertaking 
wishing to erect overhcad wires for giving a supply outside the area 
scheduled in the Order and in the district of a neighbouring local 
authority under powers conferred by sec. 6 of thc Electric Lighting 
Act, 1909. | ' 

For a statutory company undertaking. the consent of the local 
authority is in every case essential, and further, there can be no 
appeal from the decision of a local authority in this matter, which 
may refuse its consent without assigning any reason. There is only 
one usual exception to this procedure—i.e., in the case of the Power 
Acts, where an appeal to the Board of Trade is allowed in the event 
of a consent by a rural district council being unreasonably withhe!d. 

The anomaly of the position will be better appreciated when it is 
pointed out that any private individual or company who cares to 
undertake the transmission or distribution of electricity without 
statutory powers—which can be and is commonly done, for example, 
by colliery and quarry owners and others, as there is no restriction 
placed upon it so long as electricity supply to consumers is not the 
chicf business of the undertakert—is perfectly free to erect overhead 
wires over private land without the consent of the local authority, 
and can quite well carry such wires across publie rords ard foot- 
paths, provided the local authority are not the owners of the land on 
either side of the road and that care is taken not to contravene any 
by-laws which the local authority may have adopted, and. further, 
in the absence of special by-laws thàt the highway is not itself inter- 
fered with or broken up, and that its ordinary use is not restricted in 
any way. 

Examples are cited by the author to show the difficulties and de- 
lays resulting from the application of the present Acts in the case of 
statutory company undertakings. 


£ 


ren ee Ft TIRE ERE : 
* Abstract of Paper read before the. Institution of Electrical Engineers 
+ Electric Lighting Act, 1909, sec, 23. 
I For the model form of by-laws approved by the Board of Trade, see 
the ** Electrician Electrical Trades’ Directory, 1916," p. 109. 


Many local authorities have but the haziest idea of why they stand 
possessed of the powers conferred in the clauses of the Acts already 
quoted. It is essential thata right of appeal to the Board of Trade 
should be allowed in all cases, and that while the local authority 
should have the right to be heard, it should have no absolute veto on 
such questions. All powers of interference in technical questions, 
such as design and questions of the public safety, without a reference 
to the Board of Trade, should be absolutely taken from them.* 

A time limit should further be determined, say, one month, as in 
the case of works on public roads, during which a local authority 
must either signify or refuse its consent, failing which such consent 
will be deemed to have been given. 

If there be any insuperable objection to extending the' right of 
appeal in the somewhat special case of county boroughs, it should 
nevertheless be applicd to urban district councils as well as to rural 
district councils.t | 

Many urban areas, at least in irdustrial districts, partake of the 
character of rural districts in their sparsity of population, and quite a 
large part of an industrial county, and often just that part where 
overhead wires are most necded, шау comprise a number. of con- 
tiguous urban areas. 

WAYLEAVES. 


Electricity supply, also gas and in some cases water, undertakers 
are precluded by law $ from laying their mains in private lands 
without special consent, and this is only possible by a complete agree- 
ment for an eascment or wayleave with the owner and occupier. The 
above restrictions have been fourd to be a source of serious incon- 
venience and unnecessaty expense. 

Cases of absolute refusal to grant an easement or wasleave are 
fortunately of rare occurrence, but it is otherwise with the imposition 
by landowners of unnecessarily oppressive conditions, chiefly the 
exacting of outrageously exorbitant rents, having regard to the use 
which is made of the land and its value to the owner. Some examples 
are given. Thus, a charity trust, whose meetings were only held 
quarterly, was applicd to for a wayleave. After repeated inquiries, 
and nearly seven months later, a reply was obtained to the effect 
that a sub-committee had been appointed, who would report at a 
meeting to be held two to three months later. Ultimately a reply 
was received that the wayleave would be granted, provided the appli- 
cants would undertake to give a supply of electricity to one of their 
institutions in another part of the district. After a long delav, while 
terms for this supply, which necessitated a special main, wele being 
arranged, and 12 months from the date of the original application, it 
was stated that certain lessees of the land challenged the right of the 
trustees to grant this wayleave. Negotiations then took place 
between the parties, which took up another six months, and it was 
fully 18 months before the permission could be obtained to start 
work. The line was nearly 20 miles long and all other wayleaves 
had been granted some nine months before this last consent could be 
obtained. 

In another case, a colliery company owning land in various parts 
of the district held up wayleaves in two places on overhead lines 
some 30 miles long, taking advantage of the opportunity offered to 
negotiate favourable terms for a supply of electricity to a colliery. 


Cost of Wayleaves.—Compensation for an easement or wayleave is 
almost invariably given in the form of an agreed annual rent, based 
either on a fixed sum per pole or per yard of route, or an annual 
lump sum payment to cover a particular stretch of route between 
fixed points. . 

Rents have steadily risen during the past seven years and espc- 
cially since the war began. | 

For obvious reasons, I must only speak of the cost of wayleaves in 
general terms, but the following examples may serve to indicate the 
measure of the extortionate demands which are exacted :— 


l. At the present time, ignoring for the moment the formidable 


- difficulties in renting land just when and where it is required, it 
. would be more advantageous, on financial grounds alone, to electrical 


undertakers in some parts of the country to rent a strip of land wide 
enough for many a London street for the whole length of an over- 
head line at the same rents per acre as landowners secure from their 
tenants for some of the very best of the agricultural land in this 


* A local authority under sec. 6 of the Electric Lighting Act, 1882. 
may make by-laws for the safety of the publie, but these by-laws must 
always be confirmed by the Board of Trade. : 

+ This has already been allowed in a few cases in power companies’ 
Acts—e.qg.. Kent Electric Power Act. 1906, кес. 22. 

+ Waterworks Clauses Acts, 1847. кос. 29; Gasworks Clauses Acts, 
1847, sec. 7; appendix to Electric Lighting (Clauses) Act, 1899. 
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country, and such that even if this strip of land were put to no other 
use the landowner would suffer no pecuniary loss. 

2. Alternatively, and subject to the same assumption, it would in 
many cases be a satisfactory business proposition from the point of 
view of the undertakers, to rent the whole area of specitied fields 
along the route, on agricultural tenant's terms, provided the right fo 
sub-let again for agricultural purposes were allowed. 

The iniquity of these charges can be further appreciated when it is 
mentioned that only approximately onc-half of 1 per cent., on a 
liberal estimate, of the land mentioned in paragraph (1) is actually 
diverted from its ordinary use in connection with an overhead line on 
arable land, and less than one-quarter of 1 per cent. on grazing land. 

И these charges may fairly be termed iniquitous in the case of 
overhead lines, what should be said of the same rents which are now 
frequently asked for wayleaves for underground cables ? Under- 
ground cables when once laid generally require no further attention 
for many years, and do not obstruct or interfere in any way whatever 
with the ordinary use of the land; in fact, their very existence is 
usually forgotten by everyone except the undertaker and the grantor 
of the wayleave when he receives his rent. ' 

In order to prevent any misunderstanding, let me add that rent is 
not the only compensation, and that additional compensation has 
to be pa/d to the landowner, tenant or occupier for all damage to 
erops, grass, roads, lands, drains, fences, trees, &c., occasioned in the 
laying down or erection of the work, or its subsequent repair and 
maintenance, while invariably there is a clause in the agreement for 
the diversion of the main at short notice at the sole cost of the under- 
taker. 

No reasonable person would quarrel in principle with the payment 
of this further compensation, and although something might also be 
sd on this subject, considerations of space do not permit of this 
inthe present Paper. 

In addition to the landowner's rent, the tenant or occupier (if any) 
has also an interest in the land, for which he should receive com- 
pensation. 

Compulsory Powers for Expropriation.—There are two points of 
view from which the question of electricity supply undertakers 
being granted compulsory powers for carrying their mains over or 
through private land may be regarded. These are briefly, on the 
one hand, that such undertakings afford a valuable public service, 
and that any source of unnecessary expense in furnishing such ser- 
vice is ultimately a serious handicap to industry and production, and 
consequently contrary to the national interest. The other is that these 
undertakings—I refer here to company undertakings—are a source 
of private profit, and any saving of expenditure merely increases 
prohts to shareholders. 

The latter is undoubtedlv the view that weighs chiefly in the 
minds of the majority of individuals and private and public bedies 
when they have the power. as in this case, to exercise their absolute 
discretion in granting or refusing a concession. 

Compulsory powers for expropriation for works of public utility, 
of, as is better known in the United States, the power of eminent 
domain—1i.e., the sovereign right of a State to appropriate private 
property to public uses, whether the owner consents or not—exists 
i most European States, including Italy, Switzerland, France, 
Norway, Spain, Holland, Belgium and possibly other countries, and 
also in the United States. ; 

In Italy, Switzerland and France further enactments on ехрго- 
priation have been applied to the carrying of electric mains (either 
overhead or underground) over or through private land, while in 
Norway the general law on expropriation is available for this purpose. 

In every саве it is necessary to satisfy the authorities—i.e., either 
the Crown, the Legislature or a Government Department— that (a) 
the undertaking or (Б) the proposed main is one of publie utility, 
before these powers can be applied. 

In the United States under a recent law, easements for rights of 
way over public and national lands can be granted by the State. 
Owing to the comparatively low cost of land in many parts, however, 
it isquite a common practice for electric light and power undertakings 
to purchase a strip of land for at least their most important lines, and 
elsewhere to use the public roads as far as possible, even for extra- 
high-pressure overhead lines. 

The United Kingdom and Germany are the only two large Euro- 
pean States which, having reached a high state of industrial develop- 
ment. have not yet adopted compulsory powers for expropriation for 
electric mains on private property. 

In this country, with a few exceptions, which F shall shortly de- 
scribe, and excepting the extraordinary war-time procedure under 
the Defence of the Realm Acts, the only statutory powers which are 
at all analogous to the right of expropriation or of eminent domain, 
are the compulsory powers for the purchase of land under the pro- 
cedure laid down in the Lands Clauses Acts. 
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We are not here, however, concerned with the purchase of land for 
routes for our mains, nor should this be at all necessary. The pre- 
sent procedure for the compulsory purchase of land is altogether too 
clumsy and costly to render its adoption practicable for such a pur- 
pose. | 

There are, however, interesting precedents in our own legislation 
which affords to certain authorities the right to secure compulsory 
easements over private land. The Public Health Act, 1875, and the 
Telegraph (Construction) Act, 1916, are cited in this connection. 
So far as I am aware there is not a single case in which the powers 
conferred by the Telegraph Acts of 1892 and 1908 have been exer- 
cised, and the working of the more recent. Act of last year will be 
watched with great interest. In India the telegraph authority is 
entitled to place telegraph lines and posts in or upon any immovable 
property. | 


The Land Inquiry Committee's Report.—In 1912 the then Chan- 
сеПог of the Exchequer (Mr. Lloyd George) appointed a small 
private committee to inquire amongst other matters into the 
"nature and workings of the existing systems of ownership, ten- 
ancy and taxation and rating of land and buildings in urban districts 
and the surrounding neighbourlioods, and their effect on industrv 
and the conditions of life." The report of this committee was subse- 
quently published in two volumes, one of which refers to the question 
of wayleaves in the following terms :— 


“ Public bodies are often called upon to pay large sums for such 
easements, and private firms are affected similarly when they are 
unable to get consent to the laying of pipes for the service of neces- 
sary water or electrical. power. By sec. 29 of the Waterworks 
Clauses Act, 1847, and sec. 7 of the Gasworks Clauses Act, 1847, 
water and gas companies are expressly precluded from laying pipes 
or any other works on private lands without the consent of the 
owners, though by the same Statutes they are allowed to lay pipes, 
and examine and replace them from time to time under public &treets. 
These provisions enable owners to demand large sums from such 
companies for wayleaves. Modern developments of the use of elec- 
tricity to supply power at a distance from the spot where it is gene- 
rated have given increased importance to this question. Wires have 
to be carried across country, and here, too, each owner whose land 
it is proposed to traverse is enabled to hold the scheme up by de- 
manding an excessive price for permission, to carry the wire across 
his land. In some cases he is enabled to prevent it altogether. . . . 
We believe that the State should exercise the power of compelling 

, the grant of easements and wavleaves of all kinds. 


* RECOMMENDATIONS. 
** Therefore, we recommend :— 


" ]. That the Government Department authorised to give such 
sanction should have the power to make an order for the compulsory 
acquisition of easements or wayleaves for any purpose. ` 

“2. That in all cases where any such order is made the terms 
should be fixed by the Judicial Land Commission. 

"3. That in all cases: (а) The local authority and the landowner 
should both be enabled to appear before the Government Depart- 
ment and the landowner before the Commissioners. (b) The 
amenities of the neighbourhood ard the interests of the landowner 
should be considered, and injured as little as possible. (c) The term 
‘landowner ' should include all who have substantial interests in the 

property." The report also deals with such matters as Tribunals, 
Procedure and Costs. ; 

The adoption of the committee's recommendations would go far to 
overcome satisfactorily most of the present difficulties in connection 
with obtaining wavleaves. 

It will probably be known that the report formed the basis of the 
land reform proposals outlined on behalf of the Government by 
Mi. Lloyd George at Bedford and Swindon in October, 1913, which 
included the formation of a Ministry of Lands and the appointment 
of Judicial Land Commissioners. 

Owing to the war, these proposals have had to be abandoned. 
whether permanently or temporarily remains to be seen, but I 
believe that the war will have facilitated the adoption of these or 
similar measures to an extent unthinkable in pre-war times. 

It is obvious that no new legislation of this nature can be con- 
sidered by Parliament during the period of the war and for some time 
after, but I suggest that the Council of the Institution would do well 
to formulate proposals and consider without delav the best means of 
securing their adoption. | 

In the event of the Government showing no intention of proceed- 
ing within a reasonable period after the declaration of peace with the 
former proposals for a Ministry of Lands, and the constitution of 
Judicial Land Commissioners or other new proposals, I submit the 
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following for discussion, which utilise existing machinery and are not 
inconsistent with precedents in our present legislation :— 


(a) That, failing agreement between a stautory electricity supply 
undertaker and a landowner or occupier for a wayleave for electric 
mains on private property, or if a landowner or occupier refuses to 
give a consent or fails to give a reply in writing within one month 
from the date of application, the Board of Trade be authorised, 
after inquiry, to make an order for a compulsory wayleave within a 
further period not exceeding two months. In all cases the under- 
takers would have to satisfy the Board of Trade as to the com- 
mercial and other considerations which render this course necessary. 

(b) That, failing agreement between the parties as to the annual 
rent to be paid by way of compensation, this be determined by one 
of the following methods: (i.) By a single arbitrator (who should be 
an expert) appointed by the Board of Trade, counsel and expert 
witnesses being excluded from the arbitration proceedings. The 
Board of Trade with the concurrence of the Lord Chancellor to be 
authorised to fix a scale of costs and disallow costs unnecessarily 
incurred. (ii.) By the valuation of two surveyors, one of whom shall 
be appointed by one side and one by the other side, and in the event 
of their not being able to come to an agreement, by a third surveyor 
appointed by two justices or a stipendiary magistrate. 

In fixing the wayleave rent, regard should be had to the average 
annual rent (if any) received from the land under consideration 
during the previous seven years, and a reasonable percentage should 
be added to cover permanent damage, disturbance or inconvenience 
which may arise from the proposed works, and for the right of entry 
upon the land. This percentage would obviously be greater for 
overhead wires than for underground cables. The arbitrator or 
valuer should not be allowed to take into consideration any saving 
in expenditure which is afforded to the undertakers by the grant of 
wavleave, but should apportion the rent equitably between land- 
owners, tenants, and occupiers. and all who have a beneficial interest 
in the land. 


Any of the parties, failing agreement, shou'd have the right to 
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apply for a revision of the rent once in every seven years. Damage 


to crops, &c., caused in the execution of the work should be settled : 


separately and in the usual manner.* 


(c) That in cases of urgency, the undertakers be authorised to 
enter upon the land and commence the execution of the work as soon 
as an order has been made by the Board of Trade and before the 
assessment of the compensation, upon serving a notice, making a 
satisfactory deposit, and giving bond. 

(d) That a right of appeal to the Board of Trade be allowed in all 
cases where a Jandowner or occupier demands the removal or diver- 
sion of a main at the cost of the undertakers which, in the opinion of 
the undertaker, is unreasonable or unnecessary. 

The success or failure of any proposals such as these would ob- 
viously depend upon the degree of “ public utility " which might be 
attached by the Government department concerned to the various 
kinds of electrical services, but even if compulsory powers were only 
granted in important and difficult cases, the mere existence of such 
powers and the possibility of the grantor of a wayleave having to 
justify his demands would, I believe, exercise such a moral effect 
that іл папу cases an agreement would be possible without putting 
into operation the machinery created. It would materially assist 
in this very desirable consummation if undertakers were enabled to 
secur? a declaration from the Board of Trade of the public utility of a 
proposed main for which wayleaves are required before negotiation is 
entered into with landowners and others, in all cases where the Board 
is satisfied that the public interest justifies such a declaration. 

Suitable rules could be drawn up to preclude applications on trivial 
grounds. 

Considerations of space have not permitted the investigation in 
detail of other questions, such as wayleaves for the laying of electric 
mains, along, over, or across railway and canal lands, over and under 
railway bridges, and in private roads. Most of these questions. 
while of importance, are not so urgent as the main question dealt 
with in the Paper, a solution for which could not fail to assist in re- 
moving other disabilities such as these. 


RANGE OF WIRELESS STATIONS. 


BY CAPT. R. CHENEVIX TRENCH, К.Е, 
Summary.—The author introduces modifications into the Austin-Cohen empirical formula for the range of wireless stations 60 


as to take into further account the effect of actual working conditions, 


The results obtained are illustrated by means of a number 


of curves, and th: use of these curves is finally illustrated by the working out of cefain emyirical examples. 


I. The following Paper is an attempt to arrange in a prac- 
tical form some relations connecting the range of wireless 
stations. with the various factors that determine it. It is 
based primarily on an examination of the well-known Austin- 
Cohen empirical formula. 

The principal factors determining range are :— 


1. Height of aerials. 

2. Power of sending plant. 

3. Wave-length. 
And these alone will be considered in the curves to be given. 
There are, however, other factors which affect the range pro- 
foundly, such as :— 


Nature of intervening surface. 
Nature of aerial. 

Nature of earth connections. 
Type of sending apparatus. 
Tvpe of receiving apparatus. 
Time of day. 

Atmospheric conditions. 
Degree of reliability required. 

With regard to the above, the following assumptions of 
fair normal conditions are first made for the sake of arriving 
át a concrete result. The effects of variations from these 
conditions will be considered later. 


Assumptions. 

1. Surface.— Transmission 15 taken to be over sea. 

2. Aerial.— The aerial is considered to be of flat top. non- 
directive type, of capacitv sufficient to take the power ein- 
ployed without brush discharge. 

3. Earth.—The earth connection is assumed to be good and 
7 according to recognised methods in favourable soil. 

4. Sending Apparatus. —This is taken to be modern musical 


spark apparatus, having the charging circuit in approximate 
resonance with the alternator frequency, such as may be 
expected to give from 25 to 50 per cent. efficiency between 
the alternator output and the power developed in the aerial. 

It is assumed that only one wave-length is radiated, due 


either to rapid quenching of the spark or to loose coupling 
ic een the aerial and the closed circuit. 


5. Receiving | Apparatus.-—This is assumed to be good 


FS apparatus for telephone reception, without amplifiers 
or relays. 


6. Time of Day.—Davlight sending is assumed. 
. Atmospheric Conditions.—Allowance is made for com- 


ы а. through considerable atmospheric interference, 
but not for abnormal conditions. 


8. Degree of Reliability.—Throughout this Paper, the range 
means the distance at which a regular traffic of several thousand 
words a day can be relied on, not the extreme distance at 
which one may expect with ordinary luck to get messages 
through. 

It is assumed that the power required in the receiving aerial 
is 64 times that which would give a just audible signal. This 
figure includes a large allowance for atmospheric conditions, 
minor bad adjustments, interference, &c.; it might be de- 
scribed as a “ reliability factor." 


II. With these assumptions take the result arrived at by 
L. W. Austin in his experiments in sending from Brant Rock 
to U.S. eruisers in the Atlantic in 1909-10. 

A large shore aerial was used in one series of tests at varying 
ranges to find the variation of the received current with the 
range. In another series of tests smaller aerials of varying 
heights were used to find the variation of received current with 
height of aerial. The wave- -lengths were varied in both cases. 


* Electric Lighting Act, 1882, sec. 17. 
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The results arrived at were tested within the following limits : 
For ranges up to 1850km.: for wave-lengths between 
300 in. and 3,750 m. ; for heights between 30 ft. and 130 ft. 
Thev apply to davlight working with flat-top non-directive 
aerials over sea, and are embodied in the following formula, 
known as the Austin-Cohen formula :- 
—0 00157 A 
1,425 ha Р г: 
AL 
where Г, —3ending current (R.M.S.) at foot of aerial in amperes. 
JI.—receiving. current. (R.M.S.) at foot of aerial in 
anperes. 
h,—height of sending aerial in kilometres, 
h,-=height of receiving aerial in kilometres. 
4— wave-length in kilometres. 
r--range in kilometres. 


Let P=alternator output in watts. 

P,--power developed in sending aerial in watts. 

P, = power radiated bv sending aerial in watts. 

R, =total resistance of sending aerial in ohms. . 

ас resistance of sending aerial in ohms. 

== Resistance in ohms of sending aerial due to earth ` 

.and all other sources except radiation, so that 
R,=R,+Rt 

P,= Power delivered to receiving aerial in watts. 

К. = соба! resistance of receiving aerial in ohms. 

4, —natural wave-length of sending aerial. 

T = ratio. length of roof; height of sending aerial. 

Now, 


in а hertzian oscillator it has been shown that 


ә 


Ру=тоо Гу. с... QP 


where Lis the total length from pole to pole, | and 4 are in any 
like units, and Z} is in amperes. 


And P,=1,2R,+ 
д. Кто. xus ew whos cde A) 


Апу aerial тау be considered as the top half of a hertzian 
oscillator of length l. where 1715 the height above ground at 
which the distributed capacity of the aerial may be considered 
(for our purposes) to act as a concentrated capacity. We will 
call 1 the effective height of the aerial. Formule (2) and (3) 
шау then be applied to any aerial of which we know the 
effective height. We must remember. however, in considering 
an aerial as half a hertzian oscillator that only the top half of 
the oscillator radiates energy, so the values of P, and R, in 
equations (2) and (3) must be multiplied by 0-5 

For a vertical aerial l is about (8A, or the effective height 
ut. Ву adding а roof we increase the effective height, and 


for an aerial with a large roof area l closely approaches 2A in - 


value. The matter mav be treated with ac- 


curacy as follows :— 


Consider a single wire aerial of T orinverted L shape. Then 
the horizontal part can be divided into T elements, each equal 
in length to the vertical part. Call each element one unit of 
capacity, so that the horizontal part gives us T units of capacity 
acting at a height A. The capacity of the vertical part may 
be considered as acting at a height 0-4h, and at this height it 
has a capacity slightly greater than J unit, but which may be 
considered J unit for all practical purposes. So we have the 
total capacity acting at the centre of effect of T units at a 
height, А, and Z unit at a height 0-45. That is 


и p (0406, ). o3 ee wd) 


approximate 


* Hertz, Lodge. 

+The general practic? is here followed of taking the radiation resist- 
aice R, as that quantity whose product into the square of the R.M.S. 
current at the foot of the aerial gives the power radiated. In order to 
conform to this resistance rating the `“ wasting " resistance К, is here 
taken as that quantity whose product into the square of the R.M.5. 
current at the foot of the aerial gives the power dissipated through all 
other sources, The total resistance R is corsidered from the same 
standpoint. 

We are not, therefore, concerned with anv allowance for variation of 
current amplitude throughout the length of an aerial. 
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This formula is applicable to anv L or T aerial of which the 
horizontal and vertical members have the same number of 
wires at the same distance apart. 

Where. the vertical wires are fewer or closer together than 
the horizontal wires their capacity may be considerably less 
Em one unit, and the following formula gives more accurate 
results :— 


y= (0406105) И) 


Where the vertical wires spread out fanwise to a wide roof 
their capacity is not onlv less than one unit, but it acts at a 
greater height than 0-44, and we have approximately 


T 
d= 0-64 3 
=h( B. m Sa. ee oO) 


In an umbrella aerial, or one with a large square or circular 
flat top, 3! may be taken as equal to А, where / in an umbrella 
aerial is the height to the middle of the ribs. 

The ship's aerial used in the Austin tests consisted of a 
network of wires 116 ft. bv 40 ft., 130 ft. above water. The 
capacity of the vertical part would be about 0:2 times that of 


. the network, and we have approximately 


ns (o 1406, 5 
£u [— 1:85. 


Assuming the land aerials to have about the same value 
for l, and allotting it in equation (2), while allowing for only 
half the oscillator to radiate energy, 


we get 
1-8/ 
| Р, 479g ! psp 2 
= he A = 
= 1,280 52 i, . (7)* 
or hil AN PL. . 
Substituting this value of 4,7, in equation (1) we get А 
.9; 
| DEP. hs g 0015r; yA 
/ " —0U0Ir/ NA S — 
xui 22 MEE 


Now P=1 R}, and we are told that in the Austin experi- 
ments Ra =25 ohms. 


. | Рэ. 
Substituting this in equation (8) we get 


VP =06y Pe? e 


\ 


FORRIN A э „е (ш 
This equation gives the power received in terms of the power 
radiated for any range and wave-length. It shows that, for 
any value of P,, the greater А із the better. » We must now 
investigate the relation between P, and P. 
Of the power developed in the aerial, thie propormon radiated 
is R-/(Rr+R;); that is 
R, 
Eau а x5 we & я 
т ІР, +R. . 


Now R, о (1/42), and if the wave-length is constant, R, œl. 
Thus it is evident that of two aerials of the same natural 
wave-length, radiating their natural wave, the one with the 
longer vertical and shorter horizontal part will radiate more . 
efficiently than the other, and a long low aerial is a very 
inefficient radiator. 

It is stated that the radiation efficiency of an aerial with a 
good earth may reach 50 per cent.f ; and as an aerial radiates 
most efficiently at about 1:5 times its natural wave-length, 
we will take the 50 per cent. efficiency to apply to this wave- 
length—that i is, R, — R. and P,=P,/2. Long low aerials will 


* * From equation (2) or (7) it follows that for any form of aerial оп its 
natural wave-length, where /,/Asn is aconstant depending on the shape 
of the aerial, we have Pral,*?. That is, for апу one form of aerial the 
power radiated on its natüral wave depends only on the aerial current 
and is independent of the height, 

T L. W. Austin, * 


(10) 
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not attain this efficiency. but we may take it to apply 
to any flat-top aerial with a good earth, which has a value 
of T not greater than 2.* For values of T between 0 and 2 
it is approximately correct to say 44--5l. That is, for such 
an aerial at 1:5 times the natural wave-length, Ё,=КЁ,; 
and since R, ос l? for other forms of aerial at 1-544 we have 


for an aerial of апу shape at 1-545. 

Substituting this in equation (10) we get 

51)? 
pop 
| As? + (51)? 

This equation assumes that Re remains constant throughout. 
In reality Re increases as the aerial gets longer and lower owing 
to induced edrth currents and the difficulty of making an earth 
connection of great area, so that the value of Pr for higher 
values of 44 than 5/ is less than that indicated above. It will 


be sufficiently accurate to say that 
` PeP OL AS . . . А А . (11) 


for any shape of aerial at 1-5 times As. 

Also, since №, о (2/72, any increase of À above 1:544 results 
in a reduction of R,, and if the total resistance R.+ Р, remained 
constant the proportion of power radiated would vary in- 
versely as 42. In practice, however, the total resistance Ё, 
increases at the longer waves, so the radiation efficiency on 
these waves is rather less than it would be if it varied inversely 
as #2. An example is quoted in which an aerial at a wave- 
length rather greater than the natural radiated 46 per cent. 
of theenergy imparted toit; at about twice the natural wave- 
length, 14 per cent.; and at about three times, 4 per cent. 
This great loss is partly compensated for by the smaller 
decrement and greater persistence of the wave trains on the 
Jonger waves, and it will be sufficiently accurate for a practical 
estimate to say that above 1:5 times the natural wave-length 
the effect of the power radiated varies inversely as А. 

At waves shorter than 1:5 times the natural Rp increases, 
but R, also increases rapidly. The radiation efficiency R; R, 
is rather less at the natural wave length than at 1-5 times that 
wave-length, but between these limits the difference is not 
great. . | 

So we have for wave-lengths above 1-5/n 


Combining this with equation (11) we get 


ap 4 Ар) 
д dis ; o) 
SOS РИ AT os. dk ue. b ee a л (13) 


for anv shape of aerial with a good earth at anv wave length. 

This implies that the radiation efficiencv of all aerials of the 
same effective height, on the same wave-length greater than 
1:54, with equally good earths, is the same. In general, an 
aerial of larger roof spread will gain in having its natural 
wave-length nearer to the radiated wave, while it will lose bv 
being a less efficient radiator owing to its shape. The larger 
roof spread will, of course, allow more power to be emploved 
without loss through brush discharge. 

Equation (12) applies to wave-lengths of 1-5/4, and upwards, 
As already explained, there is generally some decrease in 
efficiency below 1-54”, but not much, whereas if (12) were applied 
to these wave-lengths it would show an increase of efficiency. 
To allow for this on wave-lengths between 44 and 1:54, we 
should multiply the value of P, obtained from equation 13 bv 


^ 2 * А 
^ Е ; Я 

(; a ) . The question of sending on wave-lengths below ^, 
OAn : 


+ The above anplics to a T aerial, In an in verted L aerial the same 
limit is reached when the top arm is equal to the height. 

+ The value of A, for most aerials is approximately given by takine 
4-3 times the combined length of the Reight and the distance from 
the top of the vertical to the end of the horizontal part, 
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is not here considered, as the efficiency depends much on the 
tvpe of shortening condenser used. 

In equation (13) we can substitute for Г the very common 
value of 1-84, and make allowances later for special cases of 
different values of l. This gives us 


914? 
pu TR 


And by assumption (4). taking 25 per cent. as a fair efficiency 

for general purposes. we have Ру = Р 1. 
234? 

. С =?” 1 

ee PP д2 | . . Ы е . e . . (11) 
Substituting this in equation (9) we get 
h he —0001^у v^ 
V P,-—2:88, P E 
АТ 
| Р 0 00152. A 
or h hey P=) 2) ге 2... e (15) 

2-58 

To complete the formula we must allot a value to P,. 
During Austin's tests, just audible signals were obtained with 
a current at the foot of the receiving aerial of 10 microamperes. 
As the receiving aerial resistance was 25 ohms this gave а 
power of 1,2К,:=9:5 «107° watts. In subsequent tests ш 
1913, with improved receiving apparatus. just audible signals 
were obtained with a current of 5 microamperes at the foot of 
an aerial of 25 ohms resistance. This entailed one-quarter 

. A om = x 3 

of the previous power, or 0-625 ~ 107% watts, and we will sav 
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. 
modern 


that 06x107? watts is the power required with m 
e signals. 


receiving sets without amplification to give Just audibl 
f 


Then by assumption (7) 
P, =64x 0-6 x 107? watts 


98:41079 watts. 


Substituting this in (15) we get 
hh P=6-5 x10 4727990 Pn 
or expressing A, and ^, in metres for greater convenience 
hho P—604rg 9mm M, 0. . v, 


Equation (9) shows that, for any power radiated, the greater 
the wave-length the better the result, and the greater the range 
the more marked is this advantage of Jong waves. We have 
seen, however, that for any aerial the longer the wave above 
1:54, the less power isradiated. This indicates ‘that for every 
set of conditions there is a best wave-length, and this cen- 
clusion is confirmed bv equation (16). This equation shews 
that for every value of x there is a best value for 4, at which 
Күй» P is a minimum ; this value is given by the conditio" 


2-=1(0:00152)2.. . . (17) 


(16) 
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and assuming this best wave-length to be employed, equation 
(16) becomes 
huh, / P—21x107543. (18) 


At short ranges the wave-length given by equation (17) is 
too small for practical purposes. For instance, for 50 km. 
range it is only 140 cm., and it is not until the range exceeds 
%0 km. that the ideal wave-length over sea exceeds 300 m. 
Moreover, 300 m. is the shortest wave for which the authors 
of the Austin-Cohen formula verified their conclusions in 
practice. Accordingly, 300 m. is the shortest wave considered 
in the following curves. which show the value of hh, Р for 
any value of x up to 4,000 km., at various wave-lengths. 


IL The curve tangential to the backs of the curves in 
Fig. 1 is approximately that given by equation (18) in the form 


hihay Ру 21x 107522, 


t will be seen that, so long as the range is short for the 
wave-length emploved. the curves approximate to straight 
lines, and for these short ranges the condition 


ha P/z=Kr+65/ . (19) 


is approximately correct, where the value of K depends on the 
wave-length. 
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Fic. 2.—Over Sea. 
h3ha in metres. P in watts. zin kilometres. 


For instance. the curve for 300 m. wave up to 200 km. range 
may be approximately rendered bv 


huh. P[z-—0-05z-42-19-5, . (20) 
lor 600 m. wave up to 300 km. range by 
huh P[rz-—0-lz-4-39. . (21) 


for 3,000 m. wave up to 500 km. range by 
hyhgy/ P/z=0-274195. . . . . . (22) 


At short ranges Az is small compared to 654, and the shorter 
the range the more négligible does Kz become. At such 
ranges, then, we approach the condition 


hh / P[z—654, 


Pez’ orl, «1/z, 


which is the theoretical condition for radiation over a perfectly 
conducting plane surface. At these ranges the earth’s curva- 
ture 15 little felt, and for transmission over sea we have the 
conditions of a well-conducting nearly plane surface. 

This conclusion may be reached direct from equation (1) or 
(16), since the smaller х is compared to А the nearer does 
esz /^ approachunity. The figure 0-0015 is the absorption 
co-efficient ; in a perfectly conducting plane surface it would 
become zero, leaving equation (16) in the form 


huh 265/2, 


and equation (1) in the form - 


1.е., 


Ih 
I,-425- 1 7. 


.. (23) 
It is interesting to compare this latter with the theoretical 


X 
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formula for radiation from a hertzian oscillator. This is giver 
in the form 
lI 


F—2273 107 $e ducc ox eA)" 
all in C.G.S. units. 
Where F=celectric force per cm. at distance x. 
l—length of dipole. 
],—effective current. 
If we put F in volts per centimetre, 
т, land А in kilometres as in equation (1), 
Г, in amperes, as in equation (1), 
the equation becomes 
lI / 
Ё==9л 773x10 ‚.. . - - (25) 
e 


We mav consider the earthed aerial as the upper half of a 
hertzian oscillator as before. of length J==1-8h,. And since- 
only the top half radiates energy the value of F is only 
1/4/2 of what it would be if the whole oscillator radiated. 

Hence we have 

Ez б x 
AL 


-4 
w 3x10 


. Al 
257m 103*3x10* . . . . . (26) 
Ae 
The effective height of the receiving aerial is 0-94, km., and 
if the voltage in the aerial were maintained at the level of 
F volts per centimetre we should have 


„= Fx0.95, x 105 


where J’, is the total impressed force (R.M.S. value throughout 
successive wave trains). 


F-=V,'0-9h, x 1075 
=1,R,/0-9h, X 1075, 4 
And in the Austin-Cohen formula £,—25 ohms, so we have 
F —1,/3600,. 
“Substituting this in equation (26) we get 
I hf 


C SEE A y 11 -4 
3600h, 57a a x3x10'**. 
гв rr ... neue (27) 


This is greater than the value of J, given in formula (23), 
because we have assumed above that the voltage in the re- 
ceiving aerial is maintained at the level of the electric force im 


0 20 40 60 8) 
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hiha in metres. P in watts. 2 іп kilometres.. 


the wave field. This, however, is not the case;.as it would 
imply that the power upon which the aerial draws is inexhausti- 
ble and that the power collected varies inversely with the aerial 
resistance, since P=V?/R. The aerial collects a certain amount 
of power from the passing waves depending mainly on its 
height, capacity and properties of re-radiation, and the vol- 
tage and current developed from this power then depend on 
the total resistance of the aerial. 


(To be concluded.) 
ы Helmholtz, 
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THE LONDON AND NORTH-WESTERN AND BAKERLOO ELECTRIFICATION. 


Last Monday a notable extension was made to the suburban portion of the London & North Western Railway which runs 
, zailways of London by opening to the public a new through ав far as Watford. This will certainly prove a great boon to 
service on the Bakerloo Tube Railway and the electrified those living between Willesden and Watford, as it gives direct 


AS 


Bakerloo and L.2N.W.R. (Watford Section) shown thus: Aisian 


Other Lines of the “Underground” System » х тинди 


Jia. 2,—DtrAGRAM-MaP oF '*UnpEncGROUND" ELECTRIC RAILWAY SYSTEM SHOWING THE WaTFORD (L. & N.W.R.) Snoriox. 
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communication with the West End, whereas hitherto it has 
been necessary to go to Euston and then change into one of the 
tube railways. | 

Last Friday we had the opportunity of travelling on one of 
the new trains from Charing Cross to Watford, and thence to 
the car sheds at Croxlev Green, where light refreshments were 
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Fic. 3.—FivE-cAR BAKERLOO TRAIN JUST AFTER LEAVING WATFORD HIGH-STREET STATION. 


provided, and attention was called to the importance of the 
new service. Owing to the war the gathering was quite in- 
formal, but lack of formality has its compensations. 

Since its inception there have been five previous extensions 
of the Bakerloo Railway, these extensions being between Ken- 
nington-road (now Lambeth) and Elephant and Castle in 1906 ; 
Baker-street and Great Central, 1907; Great Central and 
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` Edgware-road, 1907 ; Edgware-road and Paddington, 1914 ; 
and Paddington and Queen's Park and Willesden in 1915. 

This new extension of the Underground system will open up 

а large area of new countryside and residential districts, and 

will directly connect the northern suburbs with the Central, 

West-end and South-eastern districts of London. In addition, 

it will give passengers using the L. & N.W.R. system a choice 
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of something like five new terminal stations in town connecting 
with main line railways, the new line coupling up Padding- 
ton (for G.W.R.), Marylebone (G.C.R.), Charing Cross (for 
S.E. & C.R.), and Waterloo (for L. & S.W.R.), with Willesden 
Junction and Watford. It will also mean for the business man 
a direct linking up with the West-end and Central London 
areas, with facilities for reaching practically 
every part of the metropolis. 

After coming to the surfate at Queen's 
Park, Bakerloo trains will run over the 
electric line of the L. & N.W.R. sys- 
tem to Watford, via Willesden Junction 
New Station. The extension has in- 
creased the lerigth of the Bakerloo run: to 
20 miles 66 chains and added another 12 
stations to the line of route. Through 
ordinary tickets will be issued to and front 
all the above stations, and also to certain 
stations on the Piccadilly, Hampstead, 
Central London and City & South London 
Railways. 

Fig. 1 is a view of the track on the 
London and North-Western Railway and 
Fig. 2 shows the relation of this railway to 
the Underground Railways. Figs. 3 and 4 
are views of the joint rolling stock, which at 
the moment consists partly of stock of the 
Central London Railway, owing to the diffi- 
culty of completing new work. 

The throughout journey from Elephant 
and Castle to Watford will take about one 
hour, and there will be a quarter-hourly 
service throughout the day to Watford, the total number of 
trains in each direction being 72. Third-class accommoda- 
tion only will be provided on Bakerloo trains. 

In our next issue we hope to give some further details. 


\ 
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A TUNING-FORK RECORDER OF COMPLEX WAVE 
FORMS. 


According to the “ Electrical. World," by suspending a ball 
member at the end of a series of graduated supports attached to 
each other in abutting relationship, Mr. A. Behm, of Kiel, has been 

| able to produce ga 
tuning - fork oscillator’ 
which can be made to 
record not only the 
fundamental of a com- 
plex wave form but 
also any one or a series 
of harmonics present 
in the wave. Моге- 
over, by suitably cal- 
culating the dimensions 
and the ratios of oscil- 
lations of the separate 
members of the com- 
bination, it is possible 
toensure that the mea- 
suring member shall 
come to rest again 
within a period of 0-02 
second іп spite of 
having made a large 
deflection. This strong 
damping із brought 
about not only ‘by the 
increased air resistance 
due to the greater 
| length of surface, but 
chiefly by the vibrations which the separate members perform 
relatively to each other. Thus the improved tuning-fork is ad- 
mirably adapted within ite range for recording speech wave forms 
either by the aid of a microphone amplifier or even directly by means 


of a diaphragm. 


APPARATUS FOR HECORDING OSCILLATIONS. 
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VOLTAGE REGULATION OF ROTARY CONVERTERS. 


The following is an account of a discussion which took place 
before the Manchester Local Section of the Institution of 
Electrical Engineers on Mr. G. A. Juhlin's Paper on the above 
subject. An abstract of the Paper appeared in THE ELEc- 
TRICIAN of March 9th and 16th. 


Mr. R. TOWNEND said the adoption of the rotary converter had now 
become so general that it was most important to understand fullv how 
the conditions involved, in the voltage regulation of such machines 
differed from those in the case of a direct-current generator. The rotary 
converter was primarily а machine for converting from alternating to 
direct current with as small a voltage variation as possible, and any 
increase in the voltage range was accompanied by some sacrifice in the 
heating efficiency, power factor or cost of the equipment. Ifthe required 
voltage range was within the limits permissible with reactance control, 
this sacrifice might be small, but when the voltage range was outside 
the limit additional apparatus was necessary, and the sacrifice might be 
considerable. It was, therefore, important that the rotary converter 
should be designed for the voltage range under which it would have to 
operate, and, with a view to safety, this range should not be increased. 
The author had not dealt with the case of voltage regulation with the 
rotary running inverted —i.e., converting from direct to alternating 
current. In this case the conditions were quite different when the 
rotary was running alone and when alternating-current generating plant 
was running in parallel with it. In the former case any variation in the 
rotary field excitation would only cause a variation in the speed of the 
machine, and would not affect the voltage ; therefore same form of 
auxiliary apparatus was essential if it was necessary to have control over 
the alternating-current voltage. In the case of the rotary running in 
parallel with alternating-current generating plant а variation in the 
excitation of the rotary would not change the speed, because the rotary 
would have to run synchronously with the other machines, and therefore 
the change in field current caused a change in the wattless current flowing 
in the rotary, this change being sufficient practically to neutralise the 
alteration made to the field excitation. The change in the wattless 
current would, of course, cause variation in the alternating-current 
voltage, provided there was some reactance in the circuit, exactly as in 
the case of a rotary converting from alternating to direct current and 
having reactance control. This variation in the rotary wattless current 
simply meant that the wattless current carried by the rotary was now 
carried by the alternating-current generators, or vice versa, and it was, 
therefore, necessary to take care that this did not result in overloading 
these generators with wattless current. 

Prof. MiLEs WALKER expressed indebtedness to the author for dealing 
ro fully with a most important question. The curves and data given 
were of great practical value to the designer and operatingengineer. The 
Paper was so thoroughly sound that it was difficult to tind important 
points to criticise ; but since it appeared in the past that members were 
prone to develop too much into a mutual admiration society, the speaker 
said he would attempt a severe criticism. Whilst the: matter was 
excellent, the manner of presentation left much to be desired. There 
was a looseness in the employment of terms, which, however justifiable 
in shop conversation, ought not to appear in important Institution 
Papers. For instance, the word “reactance " was continually used 
where '' reactance drop " was meant ; similarly. '' resistance " was used 
to indicate “resistance drop." Sufficient care had not been taken to 
make the clock diagrams clear. Every clock diagram should be accom- 
panied by a small sketch of connections showing the directions in the 
circuit taken as positive by the vectors in the clock diagram. Moreover, 
where different voltages were dealt with in the problem, which varied 
their phase difference under changing conditions, it should be definitely 
stated which vector was taken as standard of phase. Non-compliance 
with these simple precautions made all the clock diagrams in the Paper 
exceedingly difficult to interpret. Moreover, in the first figure the scale 
of vectors was changed without infimation. The reduction of the watt- 
less current required to produce a given voltage variation, when saturated 
reactance iron was used, was of great interest : but this gain was only 
possible where the reactance drop was used in pulling down the voltage 
when drawing a lagging current. Another fact of note was that where 
the compounding characteristic was of the kind shown in Fig. 4 there 


was some danger, when a machine was being taken off load, of a sudden. 


slump of load occurring as the load was being reduced, and a heavy 
reverse current being taken by the rotary before the circuit-breáker came 
out on reverse current. 
author might have made in the Paper with little trouble, there was the 
expression for tan y. which was made to equal (Ze—I5s)/1a. The + 
sign was very unsatisfactory, and it would have been better to define the 
sign of the wattless current as, say. positive for the lagging current and 
negative for the leading current. The expression then became 
(et 1\12. when not only was the 7: sign avoided, but the correct sign 
of the angle V was given. hence the expression for the power factor on the 
high-tension side would be cos (о + ў). and the sign of the resulting angle 
would itself indicate whether the current was leading or lagging. 

Mr. Jvrivs FniTH endorsed Prof. Walker's comments in regard to the 
criticism of Papers. The present Paper did not seem to embrace the 
subject completely, and a comparison between the rotary converter and 
the motor converter should have teen considered. [n the case of the 
motor converter voltage regulation could be obtained. with much less 
tampering with the power factor. ‘There was certainly a looseness cf 


Asan illustration of the improvement which the 


expression throughout the Paper, which made it difficult to understand 
whether currents were lagging or leading to the rotary. The whole 
matter might have been considerably simplified if treated from the mag- 
netic standpoint, using the '' flux " instead of the '' voltage." 

Mr. A. G. ELLIssaid the Paper compared very comprehensively the three 
possibilities of voltage variation—namely.(1) high reactance transformers, 
(2) booster generators, (3) booster transformers. ln deciding the svstem 
most suitable for any particular case, the question of reliability m service 
was important, and in this connection the primary voltage of the system 
should be taken into account. In high-voltage transformers the intro- 
duction of magnetic shunts between the primary and secondary windings 
in order to increase the reactance was liable to weaken the transformer 
from an insulation point'of view. Also for low ttansformer secondary 
voltage —/.e., low voltage on the direct current side.of the converter, 
large sections of copper would be necessary, which would be more sus- 
ceptible to parasitic losses due to large lea kage field. A reactance up to 
10 per cent. could generally be obtained as inherent reactance of the 
transfo, mer. without resorting to the use of magnetic shunts of sheet 
iron placed between primary and secondary windings, still retaining a 
rational design as regards material and efficiency. Above this value 
magnetic shunts were usually necessary and a reactance up to 50 per cent. 
could be obtained by skilful designing with a short-circuit characteristic 
not deviating appreciably from a straight line. Such high reactance was 
not usually necessary for the range of the voltage variation required in 
practice. This was fortunate as the disabilities as regards parasitic 
losses, Space required for the reactive iron and mechanical rigidity, in- 
creased with the reactance. These difficulties were not, however, in- 
superable even with very high reactance. A wide range of voltage was 
practically only required in the case of rotaries working on either lighting 
or traction load for, say, 440 or 550 volts direct current. In such cases 
the most satisfactory arrangement was to provide a tap for the lower 
voltage on the low-tenrion side of the transformer. This was generally 
a practicable proposition, although it was not always an easy matter to 
bring out such a tap, especially when dealing with large currents and 
high primary voltage. It was of interest to note that Continental firms 
had not gone in for high reactance transformers to such an extent as was 
usual in England. but had supplied the necessary reactance in the form 
of a separate choke coil in series with the transformer. This was partly 
due to the high primary voltage used in Continental systems. Booster: 
transformers, apart from the question of cost, were undesirable on the 
ground of extra complication —namely, two extra transformers and a 
voltage regulator. For large rotaries with wide voltage variation limits a 
large number of steps on the regulator would be required or trouble would 
be experienced on account of the large number of volt-amperes between 
contacts, This would lead to a large and expensive regulator and sucha 
fine degree of regulation was not usually required, especially in traction 
work. The series booster transforme1s also required special care in con- 
struction, as they had to withstand heavy shocks in case of short-circuits. 

Mr. J. L. THoMpsoN discussed the methods employing static apparatus 
—namely, (1) transformer with internal reactance, (2) transformer with 
external reactance, (3) static boosters and regulators. The adoption of 
any one method of those outlined for voltage regulation depended upon : 
(a) Efficiency of complete unit, (5) cost of complete unit, (c) floor space 
required. For machines transforming power from alternating current to 
direct current any one of the three types of static apparatus could be 
used, but for inverted running alternatives (2) and (3) only could be used ,. 
Alternative (1) could not be used on account of the excessive voltage drop 
unless the machine was feeding an alternating current system às out- 
lined by Mr. Townend. Regarding the overall efficiency of the static 
apparatus, this was about the same for all schemes, although the advan- 
tage, if any, lay in favour of that embodying the transformer having high 
internal reactance. Regarding costs, the following comparison, taking 
the cost of a transformer of normal reactance as 100 per cent. was of 
interest. The transformer was a 550 k.v.a., 3/6 phase, 50 period, with 
standard adjusting tappings such as used for a 500 k.v.a. rotary con- 
verter :— | 


1. Main transformer asi eco eec eo reo d teo eleven ia: 100 p.c. 

2. 25 p.c. reactance embodied in transformer, 
OXIER-QOSUDÉ ооа ае оа EVI PUN E RIS dE: 15 p.c. 

3. 25 p.c. reactance embodied in an external re- 
actance, extra cost OF оаа анан 23 p.c 

4. A static booster and regulator to give 71 p.c. 
regulation—/.e., the same as would be ob. 
tained with 25 p.c. геас!апсе..................... 33 p.e 2 


Additional switchgear involved, extra cost of... 


These rough estimates showed that the high reactance transformer was 
by far the most favourable as regards cost, and as regards efficiency it was 
equal to any other scheme. Floor space was usually very limited, and 
from this point of view the high reactance transformer was by far the 
most economical, while the external reactance was better than the static 
booster and regulator. 1f inverted running was required, an external 
reactance which could be short-circuited with adjusting taps on the trans- 
former would be required, or as an alternative the static booster. "This 
condition was most favourable for the static booster and was the only 
case recommended by the speaker. It was necessary in dealing with a 
static booster to consider its position with reference to the transformer 
electrically. When converting from alternating current to direct current 
the low-tension side was the correct. place, whereas converting direct 
current to alternating current the high-tension side was correct— (.e.,. 
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whichever conversion was used it should be on the secondary side of the 
main transformer in order to obtain the highest efficiency. A rotary 
converter feeding a three-wire direct-current circuit with a booster on 
the low-tension side would require a six-phase booster, thus boosting 
equally each side of the six-phase neutral in order to obtain equal direct- 
current voltages from the middle wire to the outers. This necessity 
invoived further expense and depreciated the value of the scheme still 
further as regards cost. The author had referred to the reluctance of 
manufacturers to include more than 30 per cent. reactance in trans- 
formers. The speaker agreed to a certain extent, but the higher values 
were not impossible. If higher reactances were going to assist the 
rotary converter designers in any way, they could have it, but at extra 
cost. Such a cost would not be excessive, and would compare favourably 
with external reactances having the same value. The efficiency also 
would compare 'favourablv. The speaker had designed transformers 
embodying 45 per cent. reactance, and these transformers were now in 
commission and working satisfactorily. The high reactance increased 
the stray loss, but with scientific design this could be reduced to a 
minimum. Regarding the author's reference to comparative cost, was 
this on the converter alone or on the converter plus the transformer ? 

Mr. J. S. Peck said one of the handicaps of the rotary converter was 
that the ratio between the alternating-current and the direct-current 
voltage was fixed within very close limits, so that if it was desired to 
vary the direct.current voltage it was necessery to vary the voltage 
impressed upon the slip-rings. There were several methods of doing 
this, and from the very first the reactance control method had been 
extensively adopted, but when it was desired to obtain a greater voltage 
range than was possible with reactance control, or where power factor 
control was required as well as voltage control, it was customary to use a 
method similar to that outlined by the author—i.e., some form of step- 
by-step control. It was possible that the step-by-step regulator might 
again become popular on account of cheapness, and improved mechanical 
construction might make it entirely satisfactory. After the induction 
regulator came the synchronous booster due to Prof. Walker. This tvpe 
of control came into use first in this country and then in America, and 
finally on the Continent, and rapidly superseded all other types. When 
the synchronous booster was first introduced, commutating poles were 
not generally used on rotary converters, and the difficulties which had 
sifre been encountered in connection with booster control had been 
largely due to the use of the commutating pole, as explained by the 
author. With the more extensive use of the commutating pole, the 
difficulty of obtaining proper commutation using a booster became more 
clearly recognised, and designers now hesitated to employ the booster 
except when special conditions made its use essential, but devices had 
been worked out which neutralised the effect of the booster on commu- 
tation. These devices, however, introduced complications which it was 
desirable to avoid whenever possible, but when the booster was essen- 
tial it was always possible to make it operate satisfactorily. Careful 
study would show that reactance contiol would give perfectly satisfac- 
tory service in many places where previously it was thought that booster 
control was necessary. Опе point to be emphasised was that with re- 
actance control the power factor of the rotary improved with increase in 
direct-current voltave, which in general meant that as the load increased 
the effect of the rotary was to improve more and more the power factor 
of the system. 

Dr. CRAMP, іп a written communication, remarked that these converters 
are not used only in connection with sub-station distribution for large 
districts, but were also installed to supply individual factories. T he 
author spoke of wattless current to the extent of 50 to 60 per cent. of 
the load current and omitted to take into consideration the very serious 
effects of such a condition upon the consumer’s account. He should 
remember that in many large towns electricity was charged for upon a 
К у.а. basis, and in consequence the purchaser had to pay for every 
ampere of wattless current whether this was lagging or leading. In such 
a case the control of power factor was of prime importance and it often 

aid to expend rather more capital to get control of the power factor 
rather than to use a converter with reactance control. Another point 
which was omitted altogether from the paper was the loss in the leads 
between the transformer and the converter. In the case, for instance, 
of a converter for 500 kw. and 250 continuous current volts, the distance 
between the transformer and the converter might easily be so great as 
to lose } per cent. or even more in efficiency at full load on unity power 
factor, and this would be considerably increased by the extra wattless 
current which the author admitted might be as much as T cent. of 
the load current. For these reasons the table on page 11 TOL ee pa per 
was really only a true summary for sub-station conditions. For private 
plants in general it was more economical and satisfactory to adopt 
either a booster control or a motor converter. With reference to the 
comparison between the rotary converter and the motor converter the 
following figures, which were taken from estimates submitted a short 
time ago for 500-kw. 460-volt sets, were of interest. The machines were 
Tequired to operate at voltages varying from 440 to 480 on the con- 
tinuous side. Under these conditions the figures were as follows :— 

420 volts. 


a T 95 Lagging. 
480 volts. 
СӨЗ Озун на азаб 55 ... 80 .. 90 .. 95 Leading. 

Аз against the above, the motor converter power factor only varied 
from 0-93 to unity over the same range of voltage and load. Such figures 
spoke for themselves and formed a sharp contrast to the statement made 
by the author. With regard to the comparative efficiency of rotary 
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converters with reactance and transformers as compared with motor 
converters, the speaker had g nerally found that in the maker's esti- 
mates there was about 1 per cent. difference at full load, but as already 
pointed out, this might easily be absorbed in the connections to the rotarv, 
especially when heavy wattless currents are being made use of for re- 
actance control. 

The AUTHOR, in reply to Prof. Walker, said the Pipes had den pre- 
pared for designers and the average engineer, and was not primarily 
intended for third-year students. Regarding shop terms, these were 
used in the Paper as generally understood by engineers. Prof. Walker 
had referred to the paralleling of several machines, some of which had 
straight line reactance and some saturated reactance. This point was 
referred to in the Paper, but not very fully, and, as pointed out by 
Prof. Walker, it was of considerable importance when installing plant. 
Mr. Frith thought the Paper would have heen more complete with a 
reference to motor converters. This would have been so, but the title 
of the Paper clearly stated that it dealt with rotary converters. If such 
a comparison were made as suggested the rotary would certaihly justify 
itself. Regarding leading and lagging currents there did not appear to 
be any room for doubt as to their relation to line or rotary. The treat- 
ment of the subject from a magnetic stand point appeared very attractive, 
but in the author's opinion it would present considerable difficulties ; for 
example, how would a wattless current be represented when there was no 
charge in flux? Replying to Mr. Ellis, transformers of all classes were 
looked upon as so reliable that all questions of breakdown were of minor 
importance. The question of primary voltage was undoubtedly of con- 
siderable importance ; on the other hand, in America, voltage trans- 
formers were used with magnetic shunts. Mr. Ellis had also referred to 
the booster transformer as a source of weakness and being delicate to 
control. There were no grounds for fear on this point, particularly with 
the scheme using a large number of steps. Mr. Thompson had dealt 
with the position of the booster transformer in relation to efhicieney. 
It was natural to want the maximum out of a given amount of material, 
but there was the question of the amount of reactance which could be 
embodied in the transformer. [n this matter and also in the case of 
magnetic shunts there seemed to exist a slight difference of opinion. 
The costs referred to in the Paper were in terms of the rotary converter 
alone and did not include the transformer. Mr. Peck's remarks regarding 
the voltage regulation of converters were exceedingly interesting, and it 
appeared that the difficulties in connection with the booster converter 
were becoming more clearly appreciated by engineers. 
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CHARACTERISTICS OF IRON IN HIGH-FREQUENCY 
MAGNETIC FIELDS.* 


BY R. BOWN. 


Not many years ago it was quite generally believed that iron wa? 
unable to follow rapid magnetic changes. Experiments which 
showed an apparent decrease in the permeability of the iron with 
an increase in the frequency of the magnetic cycle furnished a basis 
for a theory that iron was magnetically sluggish. Further and more 
accurate experiments proved, however, that the effects which had 
previously been ascribed to a peculiarity of the material were in 
reality caused by eddy currents in the sample. Theoretical calcu- 
lations were made which demonstrated that eddy currents in an 
iron test piece increased as the square of the frequency and that 
for even the lower frequencies it was necessary to use quite thin 
laminations in magnetic circuits in order to eliminate deleterious 
effects. Furthermore. it was found that owing to eddy currents and 
the magnetic properties of iron, the magnetisation in high frequency 
fields was confined to a thin surface layer of the piece. This ** mag- 
netic skin effect " reduced the cross section of the iron which was 
magnetically active even though the laminations were extremely 
thin. Jareful experimental measurements compared with theo- 
retical caleulations proved that the real permeability of iron 1e- 
mained unchanged at frequencies up to about 105 and that previous 
results had been in serious error due to neglect of the factors men- 
tioned. This fact having been established, efforts were made to 
see what practical use could be made of iron in high-frequency work, 
and to that end some extensive experimental investigations of the 
saturation curves and core losses were made upon specimens lamin- 
ated as thinly as was commercially practicable. "The resulting data 
have furnished a basis for design. | 

It is a demonstrated fact that the permeability of all metals is 


м 


unity for the magnetic cycles imposed upon them by heat and light 


waves: In the region between frequencies of about 108, where the 
true permeability of iron is practically the same as at zero frequency ; 
and frequencies of about 1010 where the true permeability ofj - 
approaches unity, the experimental values of u decrease Фу р. 
with the frequency. What happens to y in the range of quence les 
between the longest heat waves and the shortest Неглар, waves 


` which have yet been made is a question which has many:intéresfirig " 
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features but which has not yet yielded to the experimenter, : | 
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A QUESTION FOR THE BOARD OF TRADE 
COMMITTEE. 


The subject of wayleaves. which was raised by Mr. C. 
VERNIER before the Institution of Electrical Engineers last 
week, is not actually an engineering question, but it is, 
nevertheless, one of great importance to those who are 
responsible for public services, such as electricity supply. 
This is particularly the case in rural districts, where over- 
head lines are one of the features of a power scheme. 

We suppose it is a natural characteristic of the inhabitants 
of a free country to object to interference in any wav with 
their property. Consequentlv, when the suggestion is 
made that an overhead line should be run across the field 
of some particular citizen he objects strongly to anv such 
procedure ; the pasture land was not acquired by him for 
such a purpose, and the power company, so long as it is 
not supplying power to him, mav take another route by 
someone else’s property. On the other hand, 
pany still desires а wavleave. a good price must be paid for 
the favour that is conferred. We can quite understand 
this frame of mind, which is largely due to lack of know- 
ledge and to lack of appreciation ‘of the fact that the power 
company is doing something of general utility. 
excuse, however, cannot be urged equally by a local autho- 
ritv. Presumably, everv councillor has some knowledge 
of what is being done in his neighbourhood and of the 
advantages of electric power. It is, therefore, not so easy 
to understand whv objection should be raised by a local 
authority; but, nevertheless, obstruction is only too fre- 
quently caused by municipal councils. This state of mind 
may be due to the long-standing idea that a company is 
created for the purpose of making money, and thereby 
robbing the public for the benefit of the shareholder, and 
that if any concessions are made which render the work 
less costlv the advantage so given merely means more 
money in the pocket of the shareholder. We need not 
proceed to controvert this.idea, and to show that the 
prosperity of the shareholder is not incompatible with the 
publie good. 

Mr. VERNIER gives some examples of intolerable delay 
when the consent of local authorities has been asked. In 


two of these cases nine months elapsed before consent was 


finally given. It should surely be evident to any Council 
that delavs of this kind are not merely harmful to the 
company concerned, but also annoying to those whom the 
company is trying to.serve, and who suffer loss through not 
being able to obtain the power they require. 

In some cases it is stipulated as the price of “ consent ” 
that the line is to be taken underground if a road or foot- 
path is to be crossed; in other words, those giving the 
consent take it upon themselves to decide that an overhead 
crossing is not safe for.the public, although stringent safe- 
guards have already been laid down by the Board of Trade 
for this purpose. In the discussion on Mr. VERNIER’S 


Paper a case was mentioned in which it was stipulated that 


the overhead wire must be covered with insulation ! 
In 1912 the Land Enquiry Committee mentioned the 
question of wayleaves in their report, and made recom- 


mendations that a Government department shou!'d have 
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the power to make an order for the compulsory acquisition 
of wayleaves for any purpose ; but so far nothing has been. 
done, and during the last three years the war has necessarily 
interfered with rearrangements of this kind Mr. VERNIER, 
lays down some suggested means of dealing with the matter, 
and we think his suggestions might well form the basis of 
definite action. It is ridiculous that private individuals 
or local authorities should have the power to stop or impede 
progress in this country. In regard to local authorities, 
not only has this been noticeable in their dealings with 
private enterprise, but also in dealing witli each other. 
Thus, the London County Council found difficulty in com- 
pleting their tramway svstem on this account. and it is 
often noticeable that local authorities will not work in with 
one another. | 

Under present conditions, we find the non-statutory 
company in some respects better placed than the company 
with statutory powers, and that progress for the power 
companv is much more easv in the United States. India, 
Switzerland and Italy than it is in Great Britain. We hope 
that the whole question will be taken up bv the Committee 
recently appointed by the Board of Trade to deal with 
electricity supply. and that the present antiquated restric- 
tions will soon be eliminated. 


REVIEWS. ш 
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Discovery : or the Spirit and Service of Science. By R. A. GREGORY. 


(Loadon : Macmillan & Co., Ltd.) Pp. viii. +340. Ss, net. 

This eminently readable book by one who, by his writings, 
shows that scientific inquiry is worth while for its own sake, 
can be recommended to readers of every class. Those who 
have discovered that we owe our existence to applied science 
would do well to turn to the biographical index and count the 
names which are familiar to them. By so doing they will see 
that in the main the great men of the centuries have lived in 
obscurity, while the honours have for the most part been 
showered upon those conspicuous for everything but talent. 

Although `* discovery " is not peculiar to engineering one 
would nevertheless like to see mentioned the names of some of 
the great engineers. Every telephonist would name Pupin a& 
worthy of a place. Electrical engineers would suggest Tesla and 
Hopkinson. Railway men would wish to include We: sting- 
house. Mechanical engineers would unquestionably vote for 
Whitworth. Civil engineers would nominate a few candidates 
worthy of a position. as also would the textile manufacturers. 
But no individual is competent to prepare such a list, and as 
it stands the biographical index is a most useful one. 

With manv of our leading scientists engaged in straightening 
out the muddle into which the country has been placed by her 
politicians, we think that the moral of the following is worth 
taking to heart :— 


Leckv. in the introduction to his ©“ Democracy and Liberty,” 
says that the whole great field of modern scientific discovery 
seemed out of the range of even such a scholar and statesman 
as Mr. Gladstone, and that when Faraday was endeavouring 
to explain to Gladstone and several others an important new 
discovery in science, Gladstone's only commentary was. ‘But, 
after all, what use is it?” €W hv, sir," replied Faraday, 
" there is every probability that vou will soon be able to tax 
it 

Prof. Gregory's book abounds with such stories, and they 
lead one to the conclusion that before the importance of sc lence 
is recognised by the communitv, the scientists will have to be 
represented in Parliament. This representation will be se- 
cured on the day when the manufaeturer recognises the 
influence of science on industrv. The book appears at the right 
time and deserves a wide circulation. 
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SOME DETAILS OF WESTINGHOUSE 


y In the Westinghouse steam turbine the high-pressure stage con- 
sists of a velocity compounded wheel on the impulse principle. 
This requires steam at high velocity. For the low-pressure end, 
stages requiring a lower steam speed areused. Forthis purpose the 
Rateau impulse wheel is suitable, as with the Rateau blading the 
steam speed need be only about one-half that required for the velo- 
city compounded element. At the same time the clearance may be 
made amply large, since no expansion takes place in the moving 
blades. 

» The distribution of pressure, temperature and velocity is shown 
in Fig. 1. It will be seen that the velocity wheel is very desirable, in 
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STEAM TURBINES. 


either cast-steel or cast-iron, depending upon circumstances. They 
are in halves, and provided with spigot and socket joints to prevent 
leakage of steam from one side of the diaphragm to the other. The 
split diaphragm gives ready accessibility ih examination. 

In order to obtain the most perfect type of blade, each one is 
machined out of the solid bar, each curve being given by a former 
or .natrix fixed to the machine. Two methods of fixing the blades 
to the wheels are adopted. These are illustrated as (a) and (5), 
Fig. 2. The method shown at (a) is always adopted for the velocity 
wheel, as it is naturally more suitable for this than that shown at (5). 
The *" Straddle " formation (b) is secured by means of rivets (in 
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VELOCITY IN THE VARIOUS STAGES. 


that the steam pressure is reduced to 35 Ib. per square inch absolute 
and the temperature to 265°F. before being admitted to the cylinder 
proper. With the pure Rateau type of machine these figures would 
be 85 10. and 415 deg. respectively. — . 

A high-pressure turbine is shown in Fig. 5. Here m is the velo- 
city wheel. As already seen, the temperature of the steam inside 
the cylinder is reduced to litttle more than half its total temperature 
at the stop valve. The heat value of the steam is converted into 
work in expanding through the nozzles. After the steam leaves the 
velocity wheel its expansion is continued in single stages until the 


f 


(b) 


(a) 


Fre. 2.—Snowic Metuons oF Fixic BLADES. 


exhaust pressure is reached. Each of these stages consist of a 
diaphragm fixed in the cylinder and a moving wheel on the shaft. 
The velocity of the steam by exparding through the diaphragm 
nozzles is completely used up on the moving wheel. The nozzle 
blocks shown at е are generally three in number, one will take up 
to half-load, two up to full-load ard the third is for overload or 
running non-condensing. Two of these nozzle blocks are generally 
arranged in such a manner that they may be cut out if desired, when 
running on small loads for a long time. 

The high-pressure nozzles are built up of special forgcd.steel, 
machined all over to ensure accuracy. The diaphragms are made of 
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Fic. 3. SECTION THROUGH STEAM CHEST FOR 
LARGE TURBINE. 
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double shear) ; while (a) is a dovetail, the portion of the blade accu- 
rately fitting the groove formed in the periphery of the wheel, which 
is provided with two “ ports " to allow of the blades being put into 
position. Each blade is finely finished and polished, to reduce 
skin-friction to a minimum. 

The axial clearance between the blades and stationary parts varies 
from } in. in the smaller to & in. in the larger sizes, ard the radial 
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Fig. 4. —8rcTIoN THROUGH STEAM CHEST FOR SMALL TURBINE. 


clearance between the tipsof the revolving blades and the cylinders 
is never less than 1 in. | 

A common cause of loss of vacuum with some turbines is due to 
leakage of air past the glands. Fig. 6 (6) shows the arrangement of 
gland at the high pressure end of the Westinghouse turbine and (a) 
that at the low pressure end. In each case the Westinghouse water 
gland is used which provides an absolutely airtight seal between the 
inside and outside of the cylinder under all conditions of load and 
vacuum. 

The water gland consists of an impeller with open curved vanes 
rotating in a race. The centrifugal force exerted on the water tends 
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to maintain an equal length of water leg on each side of the impeller, 
but the difference in pressure between the inside and outside of the 
cylinder forces a difference, h. It follows, then, that the centrifugal 
force on h is balanced by the pressure of the atmosphere due to the 
vacuum in the inside of the turbine casing. Ifthe vacuum changes, 
the height changes. Water is fed into this impeller race usually 
from a tank, placed about 20 ft. above the gland. As heat, due to 
friction, is generated, in this water, the latter boils off (due to the 
lower pressure on this side—i.e., &bout 28 in. vacuum, with boiling 
point about 100°F.) into the inside of the turbine casing, where it 


stop valve is of the balanced type, and is provided with a pilot valve 
for warming up. This standard design of stop valve has been found 
perfectly satisfactory after many years' experience. The strainer C, 
through which the steam next flows, consists of a perforated steel 
cylinder, the steam passing through the perforations to the main 
governor valve D. Æ із the automatic overload valve. Both valves 
are generally of the same type and size, and interchangeable, so that 
a spare valve is good for either position. They are of the well-known 
balanced double-seated engine type, fitted with self-aligning plates, 
so as to leave them perfectly freeVon their]lseats. ` They are very 


Ес. 5.—LoONGITUDINAL SECTION THROUGH HIGH-PRESSURE WESTINGHOUSE-RATEAU IMPULSE TURBINE. 


mixes with the steam from the ге, and passes with it to the 
condenser. | 
Фф The low-pressure end has а gland of this type only (a), but the 
high-pressure end is somewhat modified as the pressure on the gland 
is considerably higher. This gland is shown at (b). - | 

In this gland (b) there is also, in addition tothe water gland, a laby- 
rinth gland, which is interposed: between the high-pressure chamber 
(where there is usually about 20 lb. gauge on full-load) and the water 
gland. The leakage past the labyrinth packing is very small indeed, 
and is led by a pipe into the exhaust space at the end of the cylinder. 
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Fic. 6.—DETAILs OF GLANDS. 


The water glands at each end of the cyligder are therefore under 
exactly the same pressure conditions. Important advantages of these 
glands are—that they are absolutely air-tight, the bearings are kept 
cool instead of being heated, no steam escapes into the engine room, 
and the conditions of operation are not upset by change of steam 
pressure or vacuum, as is the case with steam-packed glands. 

The steam chest is shown in Figs. 3 and 4. A piston operated by 
oil under pressure controls both the governor valve and the overload 
valve through a relay. The steam pipe is coupled up at А, so that 
the stop valve B controls all steam taken into the turbine. This 


accessible, both D and E being held on their seats by a single keep- 
ring in the upper chamber. Steam from the valve D, admitted on 
the throttle principle, flows direct into the turbine. The overload 
valve E is so arranged that it remains closed until the governor, 
having sufficiently opened D to enable the steam passing to carry 


full load, begins to lift H for further load. The valve rods pass. 


Fic. 7.—CRoss-SECTION THROUGH MAIN GOVERNOR AND Оп, Pump, 


through long frictionless glands. Pipes carry the steam from the 
valves D and Æ to the nozzle boxes or cylinder. 

The Westinghouse steam chest for the smaller sizes (say, up to 
1,000 kw.) is shown in Fig. 4. In this case the overload valve on the 
cylinder is opened by hand. It is not possible for the steam chest or 
the cylinder to exert any pressure, due to expansion, the one on the 
other. 

The governor, Fig. 8, is specially designed to respond quickly to 
small variations in the speed of the turbine, while at the same time 
the parts are of а simple yet robust design. Practically no stress is 
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thrown upon the pins or points as the centrifugal force of the weights 
is opposed by the springs without the intervention of links or joints. 
The ends of the springs are threaded through thimbles, so allowing a 
nice adjustment to be made. j 

The direct connection by link gear between the govomor and gover- 
nor valves is shown in Fig. 7, and is characterised by simplicity. A 
speeder spring enables the speed of the turbine to te changed 5 per 
cent. above or below the normal whilst running. 

All Westinghouse turbines are provided with an overspeed device 
which automatically prevents any injury to either the turbine or the 
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generator, in case an accident should have rendered the main 
governor valve inoperative, thus causing the turbine to exceed its 
normal speed. Fig. 9 shows a section through this safety governor 
Which is fitted on the end of the main spindle. 
stable governor in which the weight, having its centre of gra ity a 
small distance from the centre of rotation, is opposed by a spring of 
such а strength that the force exerted by it is less than the increase 
ш centrifugal force due to the weight moving further from the centre 
Of rotation. Since this form is culminative, immediately the weight 
begins to move, it flies out to its limit. This brings the rounded end 


It consists of an un 


Fic. 9.—- SECTION THROUGH EMERGENCY GOVERNOR, SHOWING 
PLUNGER AND TRIP GEAR. 


of the weight into contact with the trigger slipping the catch A, so 
closing immediately the automatic stop valve in the steam chest 
already described. 

The lubrication of the complete set is carried out automatically, 
the oil being delivered under pressure to all the main bearings and 
to the various parts of the governor. The small oil pump shown in 
the bedplate in Fig. 7 is normally drowned and draws its oil through a 
strainer. It then delivers, through the cooler, to the various bear- 
ings, from whence oil returns by gravity again to the tank. The 
oil pump is of the geared rotary type, so simple as to be practically 
free from the possibility of breakdown, and the strainer is fitted in 
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such а manner that it сап be withdrawn for cleaning purposes while 
the turbine is running; a small wing tvpe hand pump drawing 
through a separate small strainer is used until the main strainer is 
replaced. This auxiliary oil pump used is also for priming the piping 
and bearings prior to starting up. 

The oil pump fitted in the oil tank at the end of the bedplate is 
operated by means of a vertical shaft and bevel gearing. This shaft 
is extended upwards and drives direct a tachometer registering the 
speed of the turbine. This tachometer is immediately in front of the 
driver, when he is standing at the steam chest, and paralleling the 
machine. 

Fig. 10 shows diagrammatically the arrangement of the complete 
oiling system of a high-pressure turbine equipped with oil relay 
operated valve gear 

The main bearings, usually made of cast-iron, are in halves and 


lined with high quality white metal. At each side and on the top 
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Fic. 10, —ARRANGEMENT OF OILING System OF HIGH-PRESSURE: 
TURBINE. 


and bottom a pad of steel is placed, under which is an assortment of 
liners of varying thickness, thus enabling the main spindle to be 
moved to a thousandth of an inch in any direction for lining up. or 
to take up wear. Special straddle gauges are supplied by means of 
which wear on the bearings can be ascertained at any time in a few 
minutes. The pads referred to are adapted to give the bearings 
spherical seating in their housings. 

There is really no thrust on the turbine shaft, but some anchoring 
device is necessary to register properly the position of the shaft in 
relation to the cylinder. and since this takes the form of a thrust 
block it has been designated as such. As inadvertently moving 
this thrust block might wreck the turbine, it is rendered fool- 
proof by locking it after adjustment in its correct position in the 
cylinder. | 

After having considerable experience with both rigid and flexible 
type couplings the British Westinghouse Company has found that the 
former is preferable for high specd and the latter for low-speed 
machines. 


Notable Performance of a 25,000 kw. Turbo-Generator.-— 
According to the ‘* Engineer," the 25,000 kw. Parsons turb - 
generator in the Fisk-street station of the Commonwealth 
Edison Co. was recently shut down after 77 consecutive days 
continuous operation upon the svstem without interruption. 
During this time the unit generated 27:6 million kilowat:- 
hours, which is equivalent to an average of 14,930 kw. per 
hour during the run. The high load factor over such an 
extended period emphasises the economy that can be obtained 
by these large generating units in a modern power plant. 
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SOME POINTS IN CONNECTION WITH ENGINEERING SPECIFICATIONS. 


The following is an account of a discussion which took place 
before the Manchester Local Section of the Institution of Elec- 


trical Engineers оп Mr. J. Shepherd's Paper on the above 
subject :— 

Mr. S. J. Watson referred to the importance of the agthor's remarks in 
regard to fuel, which, rrom the power station standpoint, represented the 
largest item in the account; special attention to detail admitted of 
economies which, although small as a percentage, amounted to a large 
sum in the course of a year. There were a number of difficulties in pur- 
chasing fuel on the calorific value basis. Although several] collieries 
in the Lancashire district had been approached on many occasions, not 
one would enter into a contract for a supply on this basis. Tho manner 
in which fue] was usually brought was not fundamentally sound, and in 
this connection the author had mentioned moisture and ash losses. 
Regarding the moisture, the authors remark applied almost entirely 
to coal which was seabome. The coal in the Lancashire district was 
mainly brought by rail, or to some extent by canal: therefore the con- 
ditions were not identical. The peresntage moisture varied verv con- 
siderably with the same quality of coal, particularly the '* washed fucl ^ 
grade. In some cases this figure was about 15 per cent. Coal allowed 
to remain m railway trucks for some days during sumtner, for instance, 
would absorb 7 or 8 per eent. moisture, and this caused differences of 
opinion between purchaser and contractor. Regarding the grading of 
fuel on the basis of size, this had a considerable effect on the burning 
value, and he (the speaker) suggested that the specification should 
provide for dividing up the fuel into definite sizes, starting, sav, with 
washed fuel at 13 in. and going down to, sav, } in., or even smaller. The 
speaker endorsed the author's view in regard to ash when he stated that 
the quality of fuel even from the same colliery varied from wagon to 
wagon. Turning to the authors comments on laving cable conduits, 
undoubtedly for thickly populated districts with expensive excavations 
the “© draw in " system was the correct опе, In other cases, however, 
cables laid on the solid system would give better results. The case cited 
bv the author where trouble was met until 14ft. had been excavated 
was rather unusual, and anv contract of such an extent as this should 
provide for special work, The author remarked that in a contract such 
as this it was found advantageous to select, or allow for, certain lengths 
of extra difficult work to be included in the total contract price, rather 
than to make provision outside the contract itself bv means of a schedule. 
This was а very valuable suggestion, and worthy of consideration in 
framing future contracts, 

Mr. G. E. Seaton said th^ best method of drawing up specifications 
was to define the conditions and results to be obtained, leaving the 
contractor to meet the requirements with standard products if and when 
suitable. The lengthy general conditions in some bulky specifications 
suggested that many engineers were not aware how simplv a satisfactorv 
result could be obtained. The author referred to the policv of accepting 
the lowest tender. Unfortunately, in municipal trading. this rule was 
more or less rigidly enforced. and adhesion to this policy had been 
responsible for very serious losses, 

Mr. RonERTSON said h^ would have liked to have heard more about 
the methods of purchasing plant, and particularly about the tests to be 
applied to ensure conformity to spceoification. No engineer would 
attempt to issue working drawings or draft close specifications for such 
аз turbo-generators, but it was essential to give a description of such 
plant and the nature of th^ tests to be applied in order to prevent mis- 
understanding. The old-time proceedure in regard to the detail in 
specifications was not at all necessary nowadays. Whilst the speaker 
did not defend the biased conditions of contract issucd by purchasers 
10 or 15 vears ago, he did not think that state of things justified the 


manufacturers getting out the B.E.M.A. conditions some four or five . 


vears ago. These latter conditions went to the other extreme, and 
caused a great deal of trouble, which had not been altogether removed 
by the conditions of contract put forward bv the Institution of Electrica] 
Engineers, So far as the speaker was aware, these conditions had not 
yet been accepted by the " Engineering Association.’ The author had 
stated: " If the engineer specifies the conditions and the results required 
and laves the manufacturers to offer his standard designs the results 
will generally be satisfactory if the engincer is allowed to select as his 
contractor а firm of known excellene? and of ripe experience.” What 
was the object of advertising at all, especially in the case of a public 
body, if only firms of ripe experience were to be selected ? If this prac- 
tice were adopted each class of work would become confined to two or 
three firms, and the smaller firms would gradually be frozen out. As 
experience had already proved, such a condition would result in being 
tied to standard designs and standard prices. Regarding coal, those 
who had been purchasing coal during the past few voars looked upon the 
idea of purchasing on a calorific basis as a vision quite unattainable at the 
present time, Engineers were glad to get coal without questioning 
calorific value or ash. The principle of purchasing on calorific basis was 
undoubtedly correct, but the market had to be properly educated 
toit. Some years ago the speaker purchased coal on this basis from 
about 16 pits, but in due course a coal agent arrived and offered to supply 
any quantity of coal from the same pits in certain proportions at 94. per 
ton less than the colliery proprietors agents offered, provided the 
calorific clause was dropped, The expériment was tried and found quite 
sucessful, This proved that severe conditions in the specification caused 
the collierics or agents to put a margin on the price to safeguard them- 


Selves. The author's remarks about pipe laying were quite correct, and 
the position of pipes should be recorded. Some 15 or 16 ycars ago a pipe 
svstem was laid down in a district adjoining Manchester, and in changing 
from low to high tension, recently, cables and wall boxes had been with- 
drawn of sufficient value to pav for the new high-tension and sub-station 
mains, This was mainly on account of the rise in residua] values. 16 
was not desirable to give public work on contract where the local autho- 
rity was also the supply authority. It would probably pay in every case 
to engage a sufficient number of workmen or call in help from other 
departments. There was an unknown risk which the contractor had to 
cover when pricing his tender. With a system of measurement such ан 
indicated by the author it meant constant supervision and checking, and 
even then disputes arose. The author appeared to have been rather 
unfortunate with switchgear, as to have to re-build low-tension panels 
within six months was rather above the rule even under severe conditions. 
There was still plenty of room for co-operation between purchaser and 
manufact urer—at least, in standardising ideas. No one wanted to stifle 
initiative or to keep ideas from being brought into practice, but when in 
recent tenders two firms quoted respectively 2in. and 6in. clearance 
between live parts and framework on a 6,600-volt system there appeared 
room for standardisation. 

Mr. S. FERGUSON said a manufacturer should not be required to read 
through a lot of superfluous matter when preparing a tender. General 
conditions, for example, should be standardised on the lines laid down 
by the Institution of Electrical Engineers, thereby obviating the necessity 
of special attention. An important point in these conditions was the 
“terms of payment." Municipalities would help manufacturers con- 
siderably if they deleted the 10 per cent. retention money on small 
contracts, say less than £500. A manufacturer doing a big turnover 
in relation to his capital could very quickly have a large portion of his 
capital locked up in retention money. It was interesting to note that 
for quite large Government contracts for plant, full payment had been 
made after final test. Regarding the technical requirements, switch- 
board specifications should be either (v) complete in every detail, in- 
cluding drawings or diagrams, ог (b) a bald statement as to the plant to be 
controlled, leaving the manufacturer to offer the most suitable gear. 
With the latter arrangement it was somewhat difficult for the purchaser 
to compare tenders, but the method was better than an incomplete 
specification capable of misinterpretation. An important item some- 
times omitted from specifications was the current density in current- 
carrying apparatus, and as different manufacturers offered different 
current densities the tenders were not comparable, Specifications for 
oil-break switches rarely specified the inherent reactanc? of the plant 
to be controlled, and this was a vital matter. Reactances varied from 
21 to 15 per cent., which meant that the duty imposed upon the former 
switch was six times that on the latter for the same size of plant. The 
system of inviting tenders as outlined bv the author was not liked by 
manufacturers on account of the fact that standard apparatus was not 
usually suitable, the design of the purchaser having to be adopted. Thia 
demanded special tools, and, furthermore, it was quite conceivable that 
purchasers’ designs would not take advantage of the progress being con. 
tinually made, A better plan, believed to have been adopted by the 
London County Council in the case of circuit-breakers, was for the pur- 
chasers to speciiv a standard type of apparatus in connection with which 
the manufacturer would from time to time cmbody improvements 
without destroving intcrchangcabilitv. Government inquiries for switch- 
gear called for magnetic blow-out circuit-breakers and knife switches 
without hinged contacts. Both these requirements had been aban. 
doned bv leading manufacturers, "The author appeared to have had 
considerable trouble with switchgear in the early stages. Were the 
magnetic blow-outs finally deleted in sub-stations ? Regarding the bill 
of quantities, this was very rarelv included in present-day specifications. 
One difficulty experienced was to avoid misunderstanding of the item 
embodving sundry apparatus, otherwise difficulty arose if quantities 
had to be increased or decreased. 

Mr. Н. Kipp supported the desirability of all tenders being brought 
toa common basis. There was, however, in many cases 8 preference for 
an intermediate course between the purcMaser specifying in detail and 
simply asking for results. If carefully drawn up, intermediate type 
specifications would obviate a tremendous amount of correspondence 
bv giving the contractor details of conditions affecting the scheme, The 
guarantces should also be clearly stated, Purchasers should specify that 
curves showing effect of variation of such matters as steam pressure, 
vacuum, &c., in the case of turbines, temperature and humidity of 
atmosphere in the case of cooling towers, be submitted with tender, 
otherwise the guaranteed result could not be checked. The method of 
test should also be specified, Regarding erection, this was a vexed 
question, and trouble frequently arose trom insufficient information as to 
accessibility of site, use of tackle, builders’ work, &c. Pipe work and 
supports were matters for which the purchaser should take full respon- 
sibilitv. The general arrangement and principal dimensions of sub. 
station switchgear should certainly be standardised, otherwise con. 
siderable difficulty would be encountered, Other points to be specified 
bv purchasers were limita of current density and temperature rise, 
performance of transformers and power factors of motors. Attention 
should be drawn to the B.E.S.C. snecifications, which were of extreme 
value to those drafting many and varied specifications, A more general 
adherence to these publications would benefit both purchaser and 
contractor, 
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Mr. J. Евгтн agreed with Mr. Robertson's criticism of the B.E.M.A. 
eonditions, as they were certainly not to the advantage of the purchaser, 
and in the long run not to the advantage of the manufacturer. In the 
present state of the industry it was not alwavs &uflficient to state what 
was wanted and leave it to the manufacturer. The purchaser knew the 
local conditions which rendered certain methods of manufacture un- 
suitable, and in that case it was necessary to state both results and 
methods to be used in getting the results. In the specification for the 
purchase of coal] it was not stated whether the higher or lower calorific 
value was used, The Institution of Civil Engineers had lately decided 
that the lower calorific value was to be used in power-plant testing, also 
the lower value shall be the higher calorific value minus 1,055 times the 
moisture plus nine times the hydrogen in each pound of coal. It was 
not stated how the figure 1.055 was arrived at, but. it contained the latent 
heat and an allowance for heating the water to boiling point. A figure 
more suitable for arithmetical calculation might have been chosen, The 
meaning of the lower calorific value was not generally understood, It 
was an admission that the moisture in the flue gases should not be con- 
densed. Taking the higher calorific value in working out thermal 
efficiencies was assuming that the plant might have condensed the 
moisture in the flue gates, which engineers were particularly careful not 
to do; hence the lower calorific value was used. Regarding the clause 
in the specincation making the price of cca; go down as the moisture 
went up, it would seem that the author would be equally pleased to buy 
10 bucketa of coal and pav for 10 as to buv nine and pav for nine, and 
then pav his men to throw a bucket of water on the fire. This was not 
scientific, though it might be sufficiently good for commercial use, and 
eertainlv had the merit of simplicity. 

Mr. SHEPHERD, in reply, said it was an extraordinarv thing that coal, 
of which there was an output of something like 300-million tons per 
annum in this country, was really the onlv mineral] practically all sold 
without analvsis. Regarding moisture, claims could be made against 
the coal dealer, but for every 6d. allowed the next tenders would cover it. 
Mr. Watson said the percentage moisture varied according to mode of 
transit. This was not so іп the manner suggested, as coal conveyed by 
steamer showed a difference of 1 to 1} per cent. after shipment, whereas 
the moisture in Yorkshire coa] might be as high as 14 per cent. Regarding 
Mr. Seaton's view that the proper way to buy plant was to state views 
to the manufacturer and ]eave it to him to attain the desired result, 
engineers had their opinions on this point, апа, whilst тапу turbines 
tai been specified and sold in this жау, the designer had not in every case 
acquired the knowledge to build reliable turbines. Мг. Robertson had 
raised the question of old-time methods of specifving. Those were davs 
when there were many unknown factors, and it was necessary to fee] the 
way. Regarding the choosing of manufacturers of ripe experience, if 
à certain firm was chosen it was necessary to pay that firm's price. If 
exact requirements were specified, experience had shown that tenders 
could be accepted from unknown firms, provided the shops were visited 
in order to ensure that they had the tools and tackle to handle the con- 
tract. Standardisation in switchgear, as in other engineering matters, 
was certainly desirable. In replv to Mr. Ferguson regarding retention 
money, it was quite equitable wherever there was maintenance to retain 
a small proportion, say 10 per cent., until the maintenance period expired, 
A point was raised about causing contractors trouble in making pattems 
and drawings. The contracts referred to never included less than two 
ot three dozen articles. It might be the ideal method for the seller to 

' supply standard articles, but if when buying switchgear, say, 20 times 
one received 20 different tvpes and sizes, the matter had a different 
apect. It was surely up tothe customer to рау for what was demanded, 
Pezarding Mr. Kidd's valuable remarks on general conditions, British 
trade in the future was not likely to be built upon large documents oreven 
small documents like the B.E.M.A. conditions. It would have to be 
built on the system of trust and fair dealing. which had always been а 
criterion of British industry. Everyone would agree that the purchaser 
should get out his own pipes, otherwise there would be considerable 
trouble. The British Standard Specifications were allright up to a point, 
but they did not go far enough. The author agreed with Mr. Kidd as 
tothe necessitv of better standardisation of switchgear, but in the case 
of transformers this oould not be done, Mr. Frith had criticised the coal 
specification, but it had worked successfully for 10 years. Referring 
to the table summarising the results of coal from various collieries, it 
would be observed that the water in the coal varied over wide limits, If 
the limit was fixed too low the purchaser would have to pay for it. 


DISCUSSION AT THE SCOTTISH LOCAL SECTION. 


Mr. A. РАОЕ said there was great need for engineers specifving 
thoroughly and exactly what they wanted. In connection with turbo- 
alternators, if they wished to get a proper air-pump to deal with so 
many pounds of air per minute or per hour they should state that the 
pump would deal with the air in such a way as to preserve a definite 
partial air a in the condenser. It was not often thay got жес] 
fittings with a standard turbine on the high-pressure side for superheats. 
He thought it was a crime to use anything but steel. It was necessary 
to specify instruments to enable the engineer to get at the efficiency of 
the plant. If they did not specify the friction from the condenser they 
might get pumping plant taking twice the power necessary. In con- 
nection with starting-gear they should state exactly the kind of fittings 
thev wanted. Similarly with alternator stator construction. the details 
requiring special attention should be specified in detail. Transformer 
sils were another case in point. In addition to the main points men- 
tioned in the Paper there should be technical data, the inclusion of 
which would save time interviewing tenderers to ascertain exactly what 
was being offered. With regard to coal, this «hou'd be purchased from 
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pits of whose coal the purchaser had tests taken over a considerable 
period, the ultimate price being equated on a heat value basis. He did 
not agree that standardised switchgear was likely to lead to trouble. 

Mr. SEpDow thought that it was lamentable contractors and purchasers 
could not come to agreement with regard to general conditions. On 
the other hand, he thought that the exact specification of parts tended 
to impede engineering development. He preferred to specify results 
‘st pro- 
position. Much*of the loss in the engine room was due to the кг 
heing so far away from the boiler and he thought. the ideal would be to have 
the turbine on the top of the boiler and the generator through the wall 
out of the heat of the boiler-room, the condenser being immediately 
below the turbine. 

Mr. MoRGaN said that to tell the contractor in detail what he was to 
do was to take all the responsibility off him in matters with regard to 
which he had generally the greater opportunity of finding what was the 
best method of doing certain things. 

Mr. MacrEoD thought that Papers of this kind were to be commended 
on account of the breadth of their appeal. Properly drawn gpecifica- 
tions protected both contractor and purchaser from infringement of 
patent rights. He was surprised that many engineers, while specifying 
carefully for capital items, did not treat consumable stores in a similar 
wav. In the purchase of coal many engineers made the mistake of 
thinking that economy was effected by purchasing small coal. It often 
paid to buy large coal and crush it to one’s own requirements. For 
rural areas he commended armoured cables laid direct in the ground in 
preference to the duct system referred to in the Paper. 

Mr. J. M. M. Munro said he did not agree that the lowest tender 
should invariably be accepted. The ultimate choice should be left to 
the engineer. It was the man behind the specification that mattered. 
Unfortunately many local authorities having bought the score of a good 
musician were content to have the performance by the cheapest orchestra 
instead of leaving the choice of the performers to the author of the music 
who would also be the conductor. 

Mr. SHEPHERD, in reply, said there were two axioms in the life of the 
engineer. One was never to use cast-iron with superheated steam and 
the other was to use nothing but mica as an insulation for generators. 
In specifying for large systems it was necessary to specify details in order 
to ensure satisfactory results. He did not agrée with Mr. Seddon’s 
remarks regarding the lay-out of the engine room. With efficient pipe 
covering the losses to which Mr. Seddon referred were negligible. With 
wide ranges of variation in percentages of moisture, small coal and 
calorific value he thought it was uneconomical to purchase coal at a 
fixed price. 


CORRESPONDENCE. 


THE BOARD OF TRADE COMMITTEE ON ELECTRICITY 
SUPPLY. i 


TO THE EDITORS OF THE ELECTRICIAN. 


I think vour editorial of March 30th puts the matter of the 
Board of Trade Committee verv concisely. In 1915, in an 
address to the Institution of Engineers and Shipbuilders in 
Scotland, I stated that the whole of Scotland should not require | 
more than three power stations, and from data which has been 
gathered by the Linking-up Committee in Scotland I have had 
this opinion confirmed. The present maximum demand on the 
31 electricity supply concerns in Scotland is of the order of 
120,000 kw. 

The Committee on Electric Trades held several meetings in 
1916, and thev gathered a lot of information which should be 
useful to the Board of Trade Electric Power Committee. I 
think it will naturally follow that no units of less than 10,000 kw. 
will in future be installed in any generating station offering a 
public supply of electrical energy. 

I think that joint ownership and bulk supplies will be part 
of the national policy in connection witli electricity supplies to 
small townships and rural areas in future. 


Glasgow, April 12. W. W. LACKIE. 


TO THE EDITORE OF THE ELECTRICIAN. 

In vour issue of March 30th You refer to the appointment 
of a Committee bv the Board of Trade to consider and report 
upon what steps should be taken to secure à cheap supply of 
electric power in the United Kingdom. 

It is very gratifving to learn that this is now being taken up 
bv the Government, as there is no doubt whatever that the 
prosperity of the country in the coming vears will depend very 
largely upon the development of the electric power supply 
upon proper lines. 


- 
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The Board of Trade lias been criticised for withholding: the 
report of their previous Committee upon the electrical trade 
after the War, and already the composition of this new Coni- 
n.ittee is heing commented upon. 

I think this із a great mistake. The question referred to 
this new Committee is one that will require lengthy con- 
sideration, and it must be obvious that, considering the number 
of sections of the electrical industry that were under considera- 
tion by the previous Board of Trade Committee, this Com- 
mittee could not have given sufficient consideration to each 
section to enable them to make a considered recommendation 
upon each. It is also obviously undesirable to publish what 
can be nothing more than an interim report. The question is 
surelv large enough and important enough to justify our 
waiting until it has been thoroughly thrashed out and a con- 
sidered opinion can be given. 

Birmingham, April 13. R. A. CHATTOCK. 
City Electrical Engineer. 


THE DECIMAL SYSTEM. 
TO THE EDITORS OF THE ELECTRICIAN. 


l have your letter of the 10th inst. asking my views as to the 
utilisation of the decimal system throughout. 

Referring, first, to the decimal svstem generally, it seems 
to me the great argument is that there are no secondary 
operations to be carried out, as in the case of pounds, shillings 
and pence, or as in the case of electric machine design calcula- 
tions. which are invariably made in the C.G.S. system of units 
and the results then translated into inches. Treating the 
matter more specifically, I may say that, like most. English and 
American engineers. the fundamentals of my technical educa- 
tion were in terms of the English svstem of weights and 
measures. Later on. in electrical work, I found it imprac- 
ticable to proceed with this svstem, and went on with the 
C.G.S. system so far as scientific and designing work was 
concerned, the results being in the final instance translated 
into the English system, which, of course, always involves an 
extra operation, and one more opportunity for error. 

In carrying out engineering work on the Continent I have 
found the decimal system always preferable, and would never 
think of using the inch-pound system of units in connection 
with engineering calculations in any country where the metric 
system was the standard. Until one has worked with the 

metric system in all its branches the beautiful simplicity 1s 
not apparent. After one has become familiar with the decimal 
system, it is a most irksome task to come back to the inch- 
pound system, whereas going from the inch-pound system to 


` the metric system I have always found a very simple operation. 


Once manufacturers accepted the principle of the metric 
system, it appears to me a universal change would be more or 
less automatic without serious complication. Of course, most 
of the English text-books and hand-books are iu terms of 
inches and pounds, and wholesale revision would become 
immediately necessary ; but, having regard to the fact that 
the progress of science and engineering is now so rapid that 
any book is of little value after it is 12 months old, it does not 
appear that the change over from a literary point of view need 
he a very troublesome one. So far as the older standard books 
are concerned, once the metric system were adopted there 
need be very little complication, since the conversion factors 
are few and the process of conversion would become automatic 
more or less from habit and the frequency with which it would 
be made, since to day conversion from English units to metric 
units is not very frequently carried out by the majority of 
engineers. 

I have at various tifnes had experience in shops with draw- 
ings prepared on the metric system, and I found practically 
no confusion and practically no difficulty. My experience 
was that the foremen and men readily grasped the new svstem 
of measures, and I think on the whole rather preferred it to the 
fractional system. 

I suppose there must be some good reason why manufac- 
turers have not changed, since in America practically all the 
engineers make scientific calculations in the C.G.S. system. 


THE ELECTRICIAN. 


APRIL 20, 1917. 


In a country where such great attention is paid to interchange- 
ability and extreme accuracy of gauges, of course the change- 
over does involve considerable expense. There is also the 
fact that in important cases the metric dimensions are not 
commensurate with the inch system, so that parts made in 
exact measurements on the metric system would not inter- 
change with parts made on the inch system. I am not in a 
position to state to what extent this obstacle would weigh in 
the minds of manufacturers. Speaking broadly, I am of the 
opinion that it is more a manufacturing question than an 
engineering one, since there is no particular hardship put on 
the engineer in converting his results from one system to the 
other, whereas in the case of the manufacturer there are 
important commercial considerations with which the engineer 
per se is not concerned. 


London, April 16. - Н. Е. PansuaALL. 


TO THE EDITORS OF THE ELECTRICIAN. 


Your notice of Mr. Allcock's Paper and the discussion which 
followed is likely to bring into prominence the subject of a 
decimal coinage system. It is now some months since I sug- 
gested a svstem which would consist of guineas, shillings. 
pence and farthings, in which a guinea would equal 1,000 


. farthings, and a shilling and a penny 100 and 10 farthings 


respectively, the farthings remaining at their present value, so 
that one guinea would equal £1. 0s. 10d. of our present money. 
The system suggested by Mr. Allcock has the disadvantage that 
it 18 not easy to convert small sums of old money into his pro- 
posed new money. Under the scheme suggested above, all 
that would be necessary would be to bring the old monev to 
farthings. Suppose we read in the papers that the price of 
condenser tubes is 18. 62d. This could be easily converted to 
read 0-075 guinea, 0-75 shilling, 7-5 pence or 75 farthings. It 
has been objected that this system would require four columns 
instead of three columns. My answer to that is that there 
would be less figures in the four columns than in the three. The 
columns for shillings, pence and farthings could be closer 
together, because only one figure could appear in either of them, 
und for the purpose of making them easily recognised might 
be separated by two faint lines. I give as an illustration of 
this £147. 10s. 734. in the two systems :— 


PRESENT SYSTEM. | SUGGESTED NEW SYSTEM. 
£ s. d. G. в. р. f. 


147 10 7} , 141 6 3 1 

It seems quite apparent that the suggested new system re- 
quires less space, is much neater in appearance and simpler to 
work with. The letters at the head of the four columns seem 
to say—Good Systems Prevent Foolishness. 

Under this scheme a U.S.A. dollar would equal exactly 0-2 
guinea, 2 shillings, 20 pence and 200 farthings, provided the 
respective Governments could make the necessary arrangements 
to maintain the rate of exchange. This would surely be a good 
thing for the Anglo-Saxon race. I would like to see the 
U.S.A. change the name of their dollar, because it is essentially 
German in its origin, although, of course, we can hardly sug- 
gest it, in view of the statement of the President that they are 
not at war with the German people. Mr. Allcock's suggestion 
that we use the term mil in a new coinage system is, in my 
opinion, the limit in foolishness. Electrical engineers already 
use the term mil in expressing the thickness of cotton covering 
on wires for electrical purposes, and the term circular mil is used 
universally in U.S.A. asa unit of area. Itisin my opinion a great 
mistake to have the same word meaning two entirely different 
units. That is why I suggest that the word pound should be 
omitted from our coinage system. With reference to his sug- 
gestion that centimetres should be used in place of inches, it is 
very important that it should be clearly stated what would 
happen to standard Whitworth bolts and British standard 
pipe threads. 

Gateshead, April 12. W. Косик. 


TO THE EDITORS OF THE ELECTRICIAN. 


_ I have read with very great interest the account you gave 
in your last issue of the lecture on the decimal system delivered 
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by Mr. Harry Allcock. I beg to add a small item to the dis- 
cussion, namely, in case England should adopt the decimal 
system, would it be possible to adopt, at the same time, the 
comma (instead of the point) to separate the decimal part 
from the integer in a decimal number ? 

I shall be pleased to have an authorised English opinion.on 
that peculiar * point." 


Paris, April 10. PIERRE Bossv. 


THE EDUCATION OF APPRENTICES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Your leading article of April 6 and Mr. Е. M. Denton's 
suggestions in the same issue are of peculiar interest to electrical 
instrument manufacturers, who are endeavouring to co-operate 
with the educational authorities to improve the facilities for 
the trade teaching of lads before commencing, and during, 
their apprenticeship. 

You propose to withhold all technical teaching up to the 
aze of 18 years, that is, during the. period when boys’ minds 
are most receptive, and would make it illegal for employers 
and education committees to teach the rising generation of 
artisans such subjects as drawing and mechanics. You pro- 
pose instead that lads should be compelled to devote some 
3.40 hours in the first four veara of their apprenticeship to 
a preliminary course in school subjects and the study of the 
social. and other inexact, sciences. 

While many employers realise the necessity for the instruc- 
tion of their apprentices in the duties of a citizen (politics) 
and economies, a necessity due to the neglect of their natural 
instructors in such matters, the complete adoption of vour 
proposals would probablv be dangerous and detrimental. 
Boys entering the works are commonly handicapped by loose 


habits of thought and a tendency to form strong opinions on | 


insufficient information; as a corrective, they need to be 
` taught the laws of natural science. In a Government factory, 
where attendance at drawing and other trade classes during 
works hours was recently made compulsory, one of the lads 
refused to attend the classes although paid to do зо; he stated 
that he had formed the opinion that he could do апу job and 
therefore needed no instruction, and he maintained that his 
opinion was as good as that of the Controller. Few bovs 
leave school with any idea that they have been preparing for, 
and are about to enter, the industrial struggle ; many fail to 
realise that their success depends on habits of self-discipline, 
co-operation, self-denial, mental effort and strength of charac- 
Хет. School life having required from them only about half 


of the effort made by public schoolboys of the last generation, ' 


boys enter a shop where the code of honour consists in getting 
the maximum pay for the minimum effort, and naturally drift 
into the habits of the crowd. 

Mr. Denton, on the other hand, desires to substitute for 
works apprenticeship and tuition State education and main- 
tenance for boys-—from 14 to 18 years at a secondary school 
and from 18 to 21 years at a technical school. “ The outlay 
would be great, but the investment good." He deplores the 
existence, in England, of a number of small firms—stumbling 
blocks to such а scheme and even to industrial progress. In 
` America, he says, there is no precedent for little independent 
firms! Let me remind him that such firms are the back-bone 
. of many industries at home and abroad ; they are the principal 
training grounds for men of initiative and resource, and are 
often the inventors or introducers of new processes or articles 
of manufacture. One is apt to forget, when regarding a huge 
. modern works, that they probably originated in the efforts of 
some worker, who, restive under the restrictions imposed by his 
fellows or his employer, took his courage in both hands and 
started a small firm. Most great manufacturing concerns 
originated by this “ budding off " process, which is well illus- 
trated in “* Lives of English and American Tool Builders," 
and is active in most healthy industries. Small firms are not 
opposed to progress, though many might be averse to having 
all their future employees State-supported at schools until they 
become grown men, possibly unfitted for industrial life by lack 
of self-reliance. 
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The re-awakering of the spirit of industrial enterprise in 
this country, which your contributor in common with others, . 
desires, must come about through the adoption, in school and 
factory, of a different attitude to life—by the strengthening 
of the national mental and moral fibre. Our present troubles, 
are due, not to a multiplicity of small adventurous firms, nor 
to the lack of State-maintenance of our future workers during 
youth, but to the superabundance of '' soft-jobbers " in all 
walks of life, the legacy of a long peace. Politicians and 
pedagogues have petted and pitied large sections of the people. 
The output per man in this country is now only half or one- 
third of that in countries like America, where industrial free- 
dom and a sense of emulation among the workers prevail. 
One wonders what Turner, the artist (at whose death about 
20,000 original art studies were found), would think of the 
" sadness of crowding into each long day, already ` filled with 
manual labour, three hours of mental effort." 

Every baby boy born into the world is either a little * soft- 
jobber ” or a little “ hard-jobber" ; before he is 18 he and 
his fellows usually know which. The “ soft-jobber " seeks 
the maximum of personal comfort, securitv, leisure and amuse- 
ment, for the minimum expenditure of physical and mental 
effort. The `“ hard-jobber ” finds his greatest enjoyment in a 
strenuous career, in risking all on an experiment or adventure, 
in overcoming difficulties and in sacrificing present ease for a 
distant objective, often in the hope of leaving the rest of the 
world something to bless him for. 

To overcome our present industrial deficiencies, Mr. Denton 
suggests that we should shake up our little comfortable men, 
look at the map and begin to realise our empire. I would add 
that boys should in future be taught by men of high ideals, 
with a full sense of their duty and of their responsibility for 
our industrial future and national security. ` Soft-jobbers ”’ 
should be, as occasions arise, eliminated from the teaching 
profession. Young boys should be given an interest in indus- 
trial affairs and production, by the aid of stimulating reading 
and picture lessons, supplemented by organised visits to 
industrial establishments and to notable engineering achieve- 
ments. The distinction between the production of wealth and 
the art of transferring money from one person's pocket to 
another's should be explained simply, emphasis being laid on 
the honourable nature of productive employment; before 
leaving school the boy should be furnished with a few sound 
guiding principles for the conduct of life, and the value of 
initiative and resourcefulness should be inculcated. Indus- 
trial leaders would natural emerge from a generation of boys 
taught on these lines. | | 

I believe it is by such means as these, supplemented by 
proper supervision, encouragement and tuition of apprentices 
in the works, that the industrial renajssance of this country 
can be secured. 

London, April 10. Rost. W. Pact. 


[This letter is commented upon in our Notes Columns.—Ebs. ] 


LE.E. NOMINATIONS. 
TO THE EDITORS OF THE ELECTRICIAN. . 


With reference to the question of the election of Mr. C. H.. 
Wordingham to the Presidency of the Institution, the nomina- 
tion seems to be especially impolitic at the present moment. 
Mr. Wordingham is Engineer-in-Chief to a Government De- 
Probably in the near future the Government De- 
partments will be drafting new regulations dealing with one or 
other of the sections of the electrical industry, and it is quite 
conceivable that the industry may not always see eye to eye 
with the Government Departments. In such cases, how could 
Mr. Wordingham properly represent the industry ? 

The institution ought to exist for the protection of the in- 
dustry, and to elect as President a Government Official at the 
present time would be about as sensible as if à ratepayers' 
protection association chose as their chairman one of the clerks 
in the local rate collector's office. Would it not have been 
ridiculous for an Admiralty official to have headed the de- 
putation representing the electricity supply industry, which a 
few days ago waited upon the Reserved Occupations Com- 
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mittee, as the present President did ? This would have meant 
that an Admiralty official would have taken the lead arguing 
points against the Admiralty and War Office representatives 
sitting on the other side of the table. If the new Board of 
Trade electrical committee have to be approached by the 
L.E.E., how could the President of the Board of Trade receive 
" the paid official of another Government Department repre- 
senting a critical and protesting deputation ? · Now, more than 
at any other time, it is imperative that we should have a 
President unfettéred by his official position who can be relied 
upon to do his utmost in support of our industrv. To be 
placed in such an embarrassing position as Mr. Wordingham 
would have to occupy would obviously be unfair to Mr. Word- 
ingham himself. 
London, April 17. І. L. ROBINSON. 


EE SEE, SE 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


The annual general meeting was held on Morday at the Institution 
of Civil Engineers, Mr. А. A. Campbell Swinton pres‘ding. The 
accounts for 1916 showed income £943, including dividends on in- 
vestments £260, income tax recoverable £67, subscriptions from 
members £150 and from annual subscribers £120 and donations 
£338. Grants раа were £64, printing, &c., cost £69, and secretary's 
salary, commissions and office expenses amounted to £144, leaving a 
balance of £695. "The capital account stands at £9,080, of which 
£8,710 is invest«d. 

The CHAIRMAN, in moving the edoption of the report and accounts, 
said the grants for the year were less in number and amount than in 
the previous year because there had heen less unemployment, ard 
that Institution had been extremely successful ever since the war 
commenced in finding employment for applicants. 

He said that members’ subscriptions increased from £93 to £150 for 
the year, dividends from investments were £307 (against £301). The 
Committee were anxious to increase the credit balance from #9, 00 to 
£10,000 and he, believing the best way of getting people to move in that 
way was to set a personal example, had pleasure in handing the secretary 
(Mr. F. B. O. Hawes) a cheque for £100. The reduction of the year’s 
income from £3,127 in 1914 to £760 in the past year was chiefly due to 
the fact that the Festival Dinner was not held. Also the Electrical 
Engineers’ Ball was not held, though the Committee had generously 
supplied the Institution with some money out of the surplus funds. He 
regretted that Mr. Justus Eck, who had been Chairman of the Committee 
for many years and had worked hard in the interests of the Institution, 
- had tendered his resignation. / - 

Mr. W. B. Essox seconded thé motion, congratulated the chairman 
on having become a Life Governor, and said they would doubtless be 
called upon to do a great deal of work immediately after the war. There 
were now eight Life Governors, and they would like to increase the 
number to 20 within a short time. | 

The SECRETARY said the finances were in a favourable state, although 
there was & drop in the receipts. Contributions from members had, 
however, increased from £93 to £150 and annual subscribers from £87 
to £120 and donations (all in comparatively small sums) had gone from 
£284to £338. He wished to emphasise the appeal made by the chairman 
in regard to increasing the invested funds up to £10,000 and he hoped 
the manufacturers, who were in a happy position at present, would help 
to do this. А 

The report and accounts were then adopted. 

The CHAIRMAN moved the re-election of Mr. W. B. Esson. Mr. Е. 
Garcke, Mr. T. E. Gatehouse, Mr. €. E. Hunter, Mr. W. Ratclitie Small, 
Sir Ernest Spencer and Mr. A. A. Campbell Swinton and the clection cf 
Mr. George Sutton, if willing to be elected, and failing him Mr. Percy 
Rosling (of W. T. Henley’s Telegraph Works Co.) as members of the 
, Committee. He proposed Mr. Sutton (or Mr. Rosling) in the place of 
Mr. L. Thurnauer, who did not seek re-election in consequence of the 
small amount of attention he was able to give to the Institution’s 
business. i 

The motion was carried, as were also votes of thanks to the hon. 
auditors (Messrs. Price, Waterhouse & Со.), the hon. solicitors (Messre. 
Sugden & Hextall), the hon. secretary (Mr. Hawes), the Institutions of 
Electrical and Civil Engineers for the use of their halls, and Mr. Campbell 
Swinton for presiding, and the Chairman expressed the Institution’s 
thanks to the Press for its assistance. 

In moving the vote of-thanks to Mr. Campbell Swinton. Mr. E. GARCKE 
said he hoped the Chairman’s appeal would have the desired effect. He 
(Mr. Gareke) would do everything in his power to attain that end. 


Nottinghamshire Coal Carbonisation Scheme.—It isfannounced 
that а хе of about 400 acres has been acquired near Nottingham 
by an influential syndicate, who intend to establish a low tem perature 
coal carbcnisation works, engineering and chemical works, and also 
electric power plant. It is hoped to be able to sell eleetrie current 
at 4d. pcr unit. 
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LEGAL INTELLIGENCE. 


—ÓÁÓ 
Workmen's Compensation. 


At York County Court last week Deputy Judge Meynell heard an 
application, by direction of the Court of Appeal, who had ordered a new 
trial, in which Messrs. Earle’s Shipbuilding & Engineering Co. sought the 
termination or diminution of an award under the Workmen’s Compen- 
sation Act to John Walker, a plater’s helper, for the loss of an eye. The 
action was tried at the Hull County Court in September by Judge Fossett 
Lock, -when a decision was given for Walker, against which applicants 
appealed. i 

For the company it was said that Walker was injured by a chip of 
metal on Oct. 13, 1915, and ultimately lost an eye. An agreement was 
entered into for the payment of 186. 8d. during total incapacity. In 
September, 1916, application was heard for review. when Judg: Fossett 
Lock interviewed the man in his (the Jucge s) own room, and from what 
he found he dismissed the application. —— 

For Walker it wes said the only ground for the new trial was that the 
Judge interviewed the man in his private room, and the legal merits were 
not gone into. | | 

Medical evidence was called for the applicant, and the foreman plater 
at Earle’s Yard said he was prepared to undertake that if the man 1e- 
turned he should not be put into a dangerous place. 

Mr. PEARLMAN (for respondent) said that there was an appreciable 
risk to the remaining eye by sending the man back to his work. and it was 
not unreasonable that he should object to take further risk. 

His Нохоск held that no case had been made out for termination of the 
award, as the man had lost his eye. and the socket was stil] discharging. 
But he thought the man was capable of work, though not dangerous 
work, and he reduced the compensation to 105. weekly. 


PATENT RECORD. 


—AÁ—— 
SPECIFICATIONS PUBLISHED. 


T he foliowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewpurn, ELLIS & Pryor, Chartered Fatent Agents, 
70 and 72, Chancery-lane, London, М.С. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1915 SPECIFICATIONS, 
13,886 Heys (Neuland Patents, Ltd.) Dynamo-electric power transmission apparatus, 


1916 SPECIFICATIONS. 
1,418 кнн Arc incandescent lamp for therapeutic and other purposes. (26/7 /16.) 

Comprises pole pieces of tungsten or other highly refractory material enclosed in 
bulbs of silica containing nitrogen or other inert gas and being easy to open. 

1,436 PENsuTI. Device for controlling electric ignition in internal-combustion engires, 

` (3;/2/19.) 100,053. 

1,550 McCorr, A. E. Protective devices for alternating-current electric systems. 
(2/2/16. Coenate application, 10,227/16.) 104.518. 

Controlling means for the protection of the sub-station or distributing end of two 
or more parallel feeders or circuits oh single-phase or polyphase alternatine-current 
electric systems, wherein one element of each of several reverse-current relays is 
retained at relatively constant polarity by a pilot wire or wires carrying the sum of 

the currents trom the secondaries of series transformers which are connected in 
parallel, the primary oí each of said transformers being connected in circuit with ore 
of said feeders or circuits at-the end adjacent to the source of supplv. 
1,787 Davies, F.H. Form of junction box or sleeve for wire-armoured electrical cables. 
(7/2/16.) 104,520. | 
2,920 Stevens. Means of control of electromechanical transmissions for motor vehicles. 
(28/2/16.) (Cognate application, 3,331;16.) 104.370. 
2,950 MACKENZIE & HortLAND & Woop. Block instruments for railway signa'ling and 
like purposes. (28:2/16.) 104,371. 
3,036 B.T.-H. Co. & SHUTTLEWORTH. Polyphase alternating electric current come 
mutator machines. (29;2;16.) 104.378. 

The invention consists in providing a pair of commutating roles spaced apart 180 
electrical degrees for each phase, one of said commutating poles teing excited, firstly, 
in accordance with the rotor current. so as to annul the reactance voltage іп the 
short-circuited coil undergoing commutation; and, secondly, by the embracing 
exciting winding, so that the generated voltaee annuls the induced voltace when 
phase rotation and mechanical rotation are in the same direction, the otrer of said 
commutating poles being adapted to te excited in accordance with the stator exciting 
current so as to annul the voltage generated and induced in the short-circuited ccoil 
when the phase rotation and mechanical rotation are in opposite directions. 

3,087 Hirst & Brook. Electric motor controllers. (1;3/16.) 104,381. 
3,165 MARCONI’S WIRELESS TELEGRAPH Co. & DowsETT. Studs or electrodes of 
electric dischargers. (2;3/16.) 104,385. 

Consists in forming the studs of dischargers used in the production of electric 
oscillations of two different materials. one of which is vaporised at a lower teme 
perature than the other. 

3,166 Marconi’s WIRELESS TELEGRAPH Co. & DowsETT, Aeroplanes fitted with wire- 


less telegraph apparatus. (2/3/16.) 104.386. 

3,204 Greer, W. M. (Reaks, H. С.) Automatic night tidal semaphores and tide 
recorders. (3/3/16.) 104,527. | 

3,230 B.T.-H. Со. (С.Е. Co.) Electric motor driving mechanism for machines 
(33 16.) 104.390. 

3,254 WuNscH. Electric potenticmeters. (4:3/15.) 100,139. 

3,255 Спімов. (Sperry Gyroscope Co.) Voltage regulating systems far electrical 
circuits. (3:3 16.) 104,391. 

3,346 ener F.. & MAwpsrEv, J. H. Sr. H. Dyramo-electric machinery. (6/3/16.) 

3,726 ns Manufacture of electricaily welded link chains and cables. (13/3/16.) 

3.739 B.T-H. Co. (С.Е. Co.) Coil supports for electric apparatus such as trans- 
formers. (13 3:16.) 104.398. 

3,795 SaLMsCN, E. J. J. Contact apparatus for the electrical connection of magnetos. 
(1133163 104.553, 

3,796 SaiMscN, E. J. J. Interrupting device for magretcs. (14 3 16) 104,554, 


3,976 V Ld & HELSsEY CABLEs ё Bayes, Electric cables. (17/3/16.) 


Ccnsis:s in winding the ccnductors spirally on a rubter or like core, and in covering 
the core and cables with a sheathing of vulcanising rubter. after which the core and 
the sheathing are vuicarised torether so as to embed the cables in position between 


them. | 
4.182 E E (С.Е. Со.) Mettccs of and apparatus for sharing wire. (21/3/16) 
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COMMERCIAL TOPICS. 


——f aaae 


Motor Omnibuses At dus meeting er the ( doteestershire County 

ight Rail Council on Monday the Highways Committee 
or Lig ways. report laid stress upon the heavy damage to the 
roads by motor omnibus trafhe, and the difficulties of maintaining 
the highways traversed by those vehicles. 

The roads were being worn out by traffic which thev were not intended 
to carry. The chairman (Sir Ashton Lister) considered that the roads 
should be widened and a small light railway should be laid by the side 
to carry traffic which was now being taken by motor omnibuses, and 
thus leave the roads free for the purposes for which thev were con- 
structed, instead of allowing them to be used as semi-railwavs. His 
idea was that the railways should be provided by the county and that 
they should either run the traffic itself and make a profit, or give a 
franchise to that class of people who at present were running the motor 
omnibuses. He pointed out that similar light railways were installed 
with much success in Belgium before the war. 


* * * * 


Co-operative At the annual meeting of the National Chamber 
Societies and of Trade various questions relating to income tax, 
Taxation. the excess profits duty, &c., were considered. 


A motion was carried asking that all trading organisations now regis- 
tered under industrial and provident societies should be registered under 
the Companies Acts and pay the same fees and taxes. 

The Chamber also affirmed that the excess profits tax should be ex- 
tended so as to include all earned incomes which had been increased 
owing to abnormal conditions arising out of the war. 

The Parliamentary Committee brought up a resolution on the matter 
ol reg istration of business names. 


m * * * 


The Parliamentary Committee of the National 
Chamber of Trade, in a report on the Registra- 
tion of Business Names Act, stated that some 
amendment of the original Act would be necessary. 

It was pointed out that one set of the existing provisions was onerous 
and unnecessary, as it required the names of all partners to be inserted 
in trade catalogues, circulars and business letters. In one case twelve 
names had had to be printed and a firm established for a century had 
been required to comply with the condition. 

At the annual meeting of the Chamber an amendment to the resolution 
of the Parliamentary Committee was carried. The amendment wel. 
comed the Act, and approved of its provisions, '' provided it is extended 
to include all private limited companies." 

A further amendment to extend the provisions of sec. 18 of the Act 
to directors of limited companies, and that firms containing partners of 


alien origin. be required to register, was referred to the Parliamentary 
Committee. 


Registration of 
Business Names. 


* * ж ж 
| In the course of his evidence before the Industrics 
mM Commission, Dr. A. Hav, of the Indian Institute 


of Science, recently suggested the advisability 
of making a full investigation of the possibilities of hydro-electric 
power, and urged the necessity of making a very complete survey 
of the available water-power of India. 

Dr. Hay also recommended the establishment of a hydro-electrie de- 
partment if the Government proposed to start pioneer factories on a 
large scale. At the Cauvery Falls, Mysore, and at. Bombay there are 
large hydro-electric plants and it is reported that water power is available 
in many other parts of the Empire, but a survey must be made and data 
collected before anything can be done. 


* * * Ж 


In connection with schemes for the development 
Compensation of ar and industry after the war, stress is 
Aet Litigation. rightly laid ирол the necessity of improving the 

relations between capital and labour, and upcn 
the desirability of friendly co-operation between employers and 
employés. It is obvious that there has been friction in the past, 
and any scheme or proposal for minimising or obviating this in future 
should receive consideration. "We believe that one great cause of 
trouble with labour is the unnecessary and expensive litigation in 
connection with the administration of the Workmen's Compensation 
Acts. It is only necessary to look at some typical cases arising out 
of the 1906 Act to see that workmen's organisations must spend a 
good deal of time and money in looking after the interests of their 
members and in seeing that injured workmen get the compensation 
they are entitled to. If organised workers find it difficult sometimes 


Workmen's 


to secure justice, those who do not belong to a trade union must find 
it still more so. 

In this connection we would call attention to the case of Bower v. 
Meggitt, decided by the Court of Appeal on Dec. 20 last. It appears that 
a workman fell from a scaffold in a timber yard and injured his knee. In 
the circumstances there was no question as to his right to compensation 
under the 1906 Act. He went to a local hospital. where the real nature 
of his injurv was not at first discovered, and where he received certain 
treatment which was not proper in the light of discoveries made later by 
the use of the X-rays. He subsequently claimed an award of compen- 
sation in the County Court. At the hearing it was ‘contended for the 
employers that, although there was admittedly an accident entitling the 
claimant to compensation, his condition at the time was not due to the 
injury, but to improper treatment at the hospital. It was contenced 
that if he had been properly treated the consequences of the accident 


would have been quickly removed and the compensation far less than, 


that claimed. "The judge decided that the applicant had not discharged 
the burden of proof that there had been no fresh intervening cause of 
incapacity, and that his present condition resulted from the accident and 
not from such intervening cause. On appeal by the claimant the Court 
of Appeal held that the workman had discharged the burden originally 
cast upon him of proving incapacity from work as a result of an injury 
by accident ; that the burden lay upon the employers, and not upon the 
workman, to prove that there had been any fresh intervening cause of the 
existing incapacity. It was, therefore, for the employers to prove that 
if a different course had been adopted at the hospital a different state of 
things would have resulted, and they had not proved that. The workman 
was in the circumstances entitled to an award, and the appeal was allowed. 

We consider the above decision to be both legally and equitably just, 
but it is probable that the workman and his friends will consider that he 
is suffering from a grievance, inasmuch as it should not have been 
necessary to go to the Court of Appeal before obtaining justice. Even if 
the improper medical treatment had been a fresh cause of the incapacit v, 
it seems to us that it would have been very hard to have penalised the 
injured workman for something over which he had no control. Fre- 
quently, however, it is not the employers, but the insurance company, 
which is responsible for the litigation, and we know of cases which have 
been taken to tie House of Lords on comparatively unimportant points. 

Compensation is only payable when the injury is caused by “айн 
accident arising out of and in the course of the employment," and this 


provision has resulted in much litigation, while some rather harsh 


decisions have been given upon it. Of late the Court of Appeal have 
given what we might term some '' strict " judgments on this point. For 
instance, there was a case where a person who was allowed by her em- 
ployers to provide herself with a bicycle in order to facilitate her work. 
She used the machine for some time, and she was injured on a journey 
while carrying out her emplovers’ instructions. The Court of Appeal 
held that she did not come withinthe Act, and her claim for compensation 
was dismissed. 

Another case of this character arose in Scotland (sec Beattie w. Tough 
& Son. 1917, 1, S.L T. 27). A girl who had been working at a machine 
in a factory had been replaced hy another. The first mentioned girl 
subsequently returned to the machine, and endeavoured to help her 
fellow servant to remedy something out of order in the machine, While 
so doing her hand was caught and injured. (The Court of Session held 
(on appeal) that she had been injured by accident arising out of the em- 
ployment. The injured girl was not prohibited. by any rule of the 
factory from doing what she had done, and, as one of the judges put it. 
“ She was doing imprudently, but not disobediently, а thing not different 
in kind from what she might be required or expected to do," and although 
not able to plead a case of emergency and necessity, still she was inter- 
vening in furtherance of her employers’ interest. This decision will be 
generally approved ; but in the course of this case the following illustra- 
tion from another leading case was given: “If a clerk sent with a 
message from his employers! office to the foreman, or if a man employed 
in the engine room had done what appellant did. that would be stepping 
out of the department in which they were employed, and could not, in 
my opinion, have brought them within the statute, but appellant was 
employed in the department.in which the machine in question was 
worked, and had even been employed in working this very machine. lt 
is therefore, I think, too narrow a view to take that she was not at the 
time of the accident in the course of her employment.” 

Litigation on other sections of the 1906 Act has brought to light many 
blemishes in the legislation concerning accidents to workmen, but we 
think that we have proved enough to show that an amendment of the 
Act is necessary. It should not be difficult to extend the scope of the 
law and to introduce a system of insurance against accidents to workers 
which would remove most of the existing grievances without throwing 


an undue burden upon industry. It should be to the advantage of 


capital to have satisfied workers, while the State would derive benefit 
by the greater security afforded by making accident insurance benefits 
more certain, Perhaps the мү of Labour may find time to consider 
the question in all its aspects, so that legislative proposals may be laid 
before Parliament after the war. 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Barrow.—At the recent meeting of the Council, the chairman of 
the Electricity Committee (Ald. Smith) explained that the proposed 
expenditure on electricity extensions (£13,871) was part of the 
scheme outlined about a year ago and recently sanctioned. 

The Ministry of Munitions did not sanction the whole of the extensions 
proposed, but they agreed that another water tube boiler and rotary 
converter were necessary, the cost being £4,221 for the boiler and £1,164 
for the converter. 

In reply to a question, he explained that the Committee proposed a 
contribution of £10 towards the cost of determining the question involved 
in the action Gas Light & Coke Co. т. Hackney Borough Council, which 
was of great importance to all municipal electricity undertakings. 

The minutes were approved. | 

Birmingham.— At a special meeting of the Electric Supply Com- 
mittee on Tuesday a report was received from Mr. C. P. Sparkes, 
president of the Institution of Electrical Engineers, on the Nechells 


permanent generating station. 

In his report Mr. Sparkes dealt exhaustively with the advantages of 
the site in relation to coal supplies, water for condensing, &c. Briefly, 
Mr. Sparkes advised the Committee thet the site was suitable for a per- 
manent generating station, and expressed a favourable opinion on the 
designs of the engineer (Mr. R. A. Chattock), having regard to the tim 
when it was drawn up and the progress of electrical science. | 

The Committee accepted the report and decided to proceed with the 
erection of the permanent station as soon as practicable. 

Blackpool.—The Corporation has received from the L.G. Board 
sanction to borrow £13,871 for extensions of the electricity under- 
taking. 

Chester.—The Corporation have approved the recommendation 
of the Electricity Committee to apply to the L.G. Board for sanction 
to borrow £11,500 for laying a cable of increased capacity to supply 
energy to Messrs. Brook, Hirst & Co. for construction of a sub- 
station, &c. 

Croydon.—The Council recently authorised the extension of the 
electric supply mains at a cost of over £1,800. 


Kilmarnock.—The Electric Supply Committee has recently ac- 
cepted offers for the supply of additional plant, mains, extensions, 
. &c., at a total cost of £46,000. 

Wolverhampton.—The borough electrical engineer (Mr. S. T. 
Aller) has reported that extensions of the generating plant at the 
Commercial-road station are urgently required. 

It is estimated that the total demand for next winter will be 
12,150 kw.. against а maximum of 7,250 kw. last winter. When the 
5,000 kw. of plant now being erected is completed the plant capacity will 
be 15.000 kw., not including the battery which is capable of supplying 
1.000 kw. for3hoursatatime. Next winter there would only be 2,850 kw. 
of spare plant, consisting mainly of old reciprocating sets requiring twice 
as much coal per unit generated as the more modern plant. Mr. Allen 
states that during the last month or two there were definite inquiries 
from firma for supplier amounting altogether to 12,200 kw., and these 
alone would yield an estimated revenue of £120,000 per annum. Ап 
enormous amount of after-war work is being considered and firms are 
planning the erection of new works. Mr. Allen submits estimates for 
the purchase of a 5,000-kw. turbo-alternator with the necessary boiler 
plant, water cooling towers, &c., as follows:—New boiler house wing. 
including ferro-concrete coal bunkers, £5,000 ; two water tube boilers 
with fittings, mechanical stokers, fans and motors, £10,300; one 

conomiser and chimney, £1,300 ; boiler feed pump plant, £600 ; steam 
feed and blow-off piping, £1,000 ; ash removal plant, £3,000 ; engine- 
room building work (including extensions of new ferro-concrete crane 
gantry), £3,300 ; foundations, &c., for turbine set, £1,000 ; one 5,000 kw. 
turbo-alternator with condensing and auxiliary plant, steam and water 
pipes, &c., £23,500 ; flooring around turbo set, £250 ; water screening 
plant, ducts, &c., £750 ; water cooling towers, £7,000 ; pumps and piping 
for cooling towers, £2,000 ; e.h.t. switchgear and cables, £2,000, plus 
10 per cent. for contingencies (£6,100), making a total of £67,100. This 
amount is £12,000 more than the estimate for the last 5.000 kw. of plant 
ordered. but provision of £7,000 is made for cooling towers. 

The Electricity Committee, reporting upon Mr. Allen's statement, cite 
the case of Birmingham to show what may be lost through postponing 
necessary extensions of electricity plant. The Committee realise that 
the extra costs of material and labour are a small item compared to the 
revenue which would be lost through not having sufficient plant to deal 
with the ordinary demands, and the loss, not only to the Electricity De- 
partment by revenue, but also to the town generally, on account of the 
fact that after the war business would be transferred to other towns 
where supplies could be obtained. The Committee point out that nearly 
all the new supplies in Wolverhampton have been for works of & perma- 
nent. nature, and that an enormous amount of general work in Wolver- 


hampton has been suspended unti] after the war. They have, therefore, 
sanctioned the scheme of extensions as recommended by Mr. Allen, 
subject to the necessary Government consents being obtained. 

On Monday the Council adopted the recommendations of the Elec. 
tricity Committee to purchase 2,650 square yards of land adjoining the 
electricity works, together with canal basins, &c., from the Birmingham 
Canal Navigations, at 17s. 6d. per square yard, and to lay a h.t. cable to 
certain works at an estimated expenditure of £2,000. 

The salary of Mr. C. Bellhouse, boiler house superintendent at the 
electricity works, has been increased from £180 to £230 per annum. 


GENERAL. 


Barnes.— The electrical engineer (Mr. C. S. Davidson) has reported 
on the question of obtaining a bulk supply of electricity from the 
London & South Western Railway Co., and he has been directed to 
make further inquiries. | 

Mr. Davidson has also reported that he has been looking into the ques- 
tion of installing furnaces suitable for dealing with coke breeze fuel, and 
he finds that some little economy could be effected by this class of fuel, 
provided the relative values remained constant. The cost of equipping a 
pair of small boilers would be £150, and if the guarantees were sustained 
there is little doubt that the cost of installing would be repaid on the 
economy effected in a short period. The committee recommended that 
this work be carried out, subject to & contract, the contract to provide 
sufficient guarantee as to the consumption of fuel, and also to provide 
that only one boiler should be equipped at first. 

Londonderry.—At the last meeting of the Corporation the elec- 
trical engineer (Mr. R. V. M'Crory)reported on the question of the 
electric supply tothe Foyle shipyard, and that no agreement as to the 
amount payable in respect of the future supply had been arrived at. 

On the suggestion of the Mayor, an expert is to be called in to go into 
the whole question of tariffs, and also to report on the efficiency of the 
plant at the electric station. А small committee was also appointed for 
consultative purposes. It was explained that the question involved the 
installation of a new plant at an expenditure of £26,000. The shipyard 
would be the only consumers. 

At the recent local inquiry into the application of the Corporation to 
spend £35,500 in extending the electric supply to the garden suburb, 
which was being erected outside the city boundary, it was stated t hat it 
was also proposed to give a supply to the shipyard owing to its rapid 
development and the installation of large additional machinery. 

Riehmond-on-Thames.— The ‘Richmond (Surrey) Electric Light & 
Power Co. has asked the Council to sanction an increase in the 
charge for electrie current, and negotiations are proceeding with 
regard to the matter. : 


Sheffield.—On the recommendation of the Electrie Supply Com- 
mittee the Corporation have granted an increase of wages to both 
the skilled and unskilled employees of the electricity department. 


Southend-on-Sea.—In a report of the Electric Light and Tram- 
ways Committee it is pointed out that the profits of both under- 
takings have been considerable during the past five years, and that 
there is an urgent necessity for additional generating plant. 


Walsall.—It was reported at the Council meeting on Monday that 
£2,000 was included in the general district rate in respect of the 
prospective loss on the electricity undertaking, but hopes were 
entertained that substantial compensation might be received from 
the Government for the commandeering of a new electric generating 


set. 


LIGHTING AND INDUSTRIAL POWER. 


Aberdeen.—It has been decided to give a supply of electric current 
to the Great North of Scotland Railway Co. on the same terms as last 
year. An application for a supply from the Donside Paper Mills 
is under consideration by a sub-committee. 


Burton-on-Trent.— Last week the Gas and Electricity Committee 
reported that there was a very good increase in the electric power 
demand. The increase was about 32 per cent. over that of the cor- 
responding period of 1916. 


Carmarthen.—In connection with the dispute between the Car- 
marthen Electric Supply Co. and the Council as to the allowance 
to be made for unlighted lamps, a representative of the L.G. Board 
attended at Carmarthen on Feb. 15 and held an informal inquiry. 

The Council claimed what the company considered an unreasonable 
amount in respect of lamps unlighted, and refused the company’s offer. 
No decision has yet been arrived at. . | 


ERAS YD x _ 
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Electric Furnaces in U.S.A.—It is reported that a Heroult electric 
furnace which has been operating at Duquesne (Pa.) for about six 
months can easily produce 30 tons of steel per heat, and is operating 
successfully. Many Heroult furnaces are now operating in the 
States, and recently there is a marked tendency to put in new ones. 


Montrose.—The new agreement with the local electric lighting 
company for the. public lighting of the town has been approved by 
the Council. 


It was explained that the new charge per annum would be £611. 17s. 6d. : 


against £830 under the previous contract, for full time lighting, and £286 
against £575 under the restricted lighting. 


ELECTRIC TRACTION. 


Aecrington.—The female workers «n the Corporation tramways 
have been awarded by the Committee on Production a war bonus of 
3s. 6d. for those of 18 years and over, and 2s. for those under 18 
vears of age. | | 


Croydon.—The Tramways Committee recently reported that they 
had again investigated the question of the introduction of 1d. fares 
for school children, but thev were unable to recommend that the 
proposal be agreed to. The recommendation was discussed at con- 
siderable length and the report was referred back. 


Dewsbury.—At the last meeting of the Council correspondence 
was submitted on the question of the abolition uf dd. workmen's 
fares on the lines of the Yorkshire (Woollen District) Electric Tram- 
wavs Со. : 

In a letter to the Board of Trade the company challenged the power 
of the Board to determine the question of fares, but it was reported that 
the result was that the Board had insisted upon restoration of jd. fares, 


Dudley.— At a recent meeting of the Council, Mr. Ballard com- 
pained of the increased tramway fares in the borough charged by 
the local tramway company. 

Mr. Round considered that the company were fully entitled to increase 
their fares. The working classes were not grumbling about them ; they 
Were. in fact, getting such good wages that some of them would travel 
frst class if such accommodation were provided. 

The Town Clerk pointed out that under the Companies Act the Council 
could a interfere with the increase of fares unless they exceeded a penny 
per mile.. | 

The Mayor said the general manager of the company (Mr. W. G. Bond) 
had sent a communication in reference to the matter pointing out that 
higher salaries and wages and increased cost of material had rendered a 
moderate increase in fares absolutely necessary. 

It was decided to provide and maintain shelters at the railway termini, 
and the Streets Committee were instructed to confer with the company 
onthe matter and also to prepare a scheme for submission to the Council, 


Dundee.— The Tramways Committee has agreed to increase the 
wages of tramcar drivers by 3s. a week, making the starting wage 
3s. and the maximum 42s. 


Glasgow.—The sale of war savings and comforts tickets on the 
Corporation. tramears last week realised £1,668. . 

After meeting the cost of prizes, £1,300 will be available in aid of the 
funds for assisting paralysed soldiers and sailors at Ralston Hospital. 
In the last drawing of prizes there were seven pictures by well-known 
artists and 43 awards, each representing five War Savings Certificates 
for 15s. 6d. During the current week tickets are being sold on behalf of 
the hospital at Erskine for limbless soldiers. | 

Judging by the numerous letters that have appeared in the '' Glasgow 
Herald " and other local papers, the natives have been deeply moved 
by the introduction of the prize scheme, and it is being denounced as an 
Insidious form of gambling. On the other hand, it has very many 
а and it has proved successful for the purpose for which it was 
started. 

Halifax.—The Corporation has approved an agreement with 
Messrs W. Н. Smith & Son for the carriage of newspapers on the 
tramcars, subject to the firm agreeing to pay £50 per annum for such 
privilege. 

L.C.C. Tramways.—The Board of Trade have extended for one 
year from August, 1917, the times limited for construction of tram- 
wavs, &c., under the L.C.C. Tramways and Improvements Acts of 
1909, 1910, 1913 and 1914. 


London Electric Railway.—An application is being made to the 
Board of Trade for an extension to Aug. 15, 1918, of the time limited 
by the London Electric Railway Act, 1913, for compulsory purchase 
of lands, &c. Objections to the Board of Trade by April 21. 


Newport (Mon.).—The Council have obtained authority to con- 
struct a tramway along the Alexandra-road as far as the dock lock. 

The Great Western Railway Co. has been induced to withdraw on 
reasonable terms their opposition to a tramway over their level crossing. 
The estimated cost of the scheme is £12,100 and application has been 
made to the Board of Trade for permission to borrow £13,500. 

It is reported by the Tramway Committee that female conductors 
have not been very successful. 
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Sheffield Tramway Fares.— At the Corporation meeting last week 
Councillor Short, in moving that a recommendation of the Tramways 
Committee as to increased motor omnibus fares be not confirmed, 
urged that this was not the time for such a step, and that the depart- 
ment was making such profits that it could afford to subsidise the 
motor section. | 

In reply, Ald. CaTTELL urged that all prices had gone up and the 
traffié could not be carried on at anything like a profit at present rates. 

Councillor HotMsHaAw complained that the tramways department was 
carried on with too small a surplus. and that too much money had been 
granted to relief of rates and other objects. Within the next two months 
they would probably have to increase the tramway fares also. 

Ald. FENTON pointed out that having regard to the increase in wages. 
the cost of petrol and other things, the proposed increases were fully 
justified. They were losing 21d. per "bus mile, and they could not go 
on at that rate. The greatest loss occurred on the Wincobank route, 
where they were losing 44d. per ‘bus mile. whilst on the Tinsley route 
the loss was 23d. per mile and on the Hecley route 24d. They had 
received an application from a trade union asking for an advance of 
5s. per week increase in wages per man, and if that were granted it would 
mean a further expenditure of £24.000 per annum, and the estimated 
profits next vear were only £17.000.. Jt was, therefore, impossible to 
help the "buses at the expense of the tramways,and they calculated that 
if the fares were increased they would nicely clear expenses. 

The report was adopted, only four voting for the amendment. 

Walsall.—The manager of the tramways has reported on experi- 
ments he has made with a trolley reverser, and he has been autho- 
rised to fix the apparatus at the termini. 


Western Valleys (Mon.) Railless Traction.—The Board of Trade 
has extended bv one vear from Feb. 15, 1917, the time limited by 
the Western Valleys (Mon.) Railless Electric Traction Act, 1913, for 
the completion of trollev electrical equipment. and bv one vear from 
July 8, 1917, the time limited bv the Western Vallevs (Mon.) Railless 
Electric Traction (Extension) Order, 1914, for the completion of 
trolley electrical equipment. | 


Wolverhampton.—On Monday the Corporation decided to pur- 
chase three 3}-ton electric vehicles for the collection of refuse, &c., 
at £2,930. 


Women Tramway Workers? Bonus.—The Committee on Produc- 
tion has awarded a war bonus of 3s. 6d. a week to the women tram- 
way workers employed by Lancashire and Cheshire Corporations and 
private tramway companies as conductors, trolley girls and cieaners, 
but those under 18 vears of age only get 2s. a week. 

The Manchester and Salford conductors had already been granted a 
war bonus of 2s. and the trolley girls of ls.. and the demand made by the 
workers' organisation was for a war bonus of 6s. 6d., which would place 
the women workers on the same rates as men. The Blackburn Cor- 
poration is the only Lancashire authority to give a war bonus of 6s. Gd. 
to men and women tramway workers. 

There are between 4,000 and 5.000 workers concerned, and the towns 
involved in the award are as follows : Manchester, Salford. Rochdale. 
Oldham, Stalybridge Accrington, Ashton-under.Lyne, Birkenhead, 
Bolton, Bury. Hyde, Preston, Mossley, Dukinfield, Stockport, War- 
rington and Wigan. The award operates from the beginning of the first 
full pay week after Maroh 12. 


TELEGRAPHY AND TELEPHONY. 


Australian Telephone Metering Apparatus.—The Godfree auto- 
matic metering apparatus has been in use, on trial, at the Ballarat 
(Victoria) telephone exchange for the past 18 months, and Mr. 
Halion, who is in charge of the exchange, says it has worked ~“ like a 
charm." m 

Subscribers no longer (it is said) complain of being overcharged for calls, 
and the operators are relieved of the duty of recording them. In a recent 
report to the Postmaster-General, Mr. Halion says the system will he 
welcomed by the traffic staff wherever it is installed. The inventor, 
Mr. Godfree, is a young Australian in the employ of the Victorian Railways 
De partment. i 


Radio-Telegraphy in France.—It is announced that a decree dated 
Feb. 24 has been made prohibiting the establishment or operation 
(without the authorisation of the Ministry of Commerce) on or above 
French territory, or on board French vessels, of machines or appa- 
ratus for telegraphing orsignalling. The employment of radio- 
telegraphic installations on board foreign ships in French terri- 
torial waters must also be in accordance with the rules laid down by 
the authorities. The decree is set out in the “ Journal Officiel " of 


March 6. 


Telephone Progress in Canada.—According to recent statistics, 
there was a capital of $35,572,902 invested in the telephone industry 
in the Quebec and Ontario provinces at the end of the year 1915. 

There are now over 223,666 subscribers in the two provinces to onc 
system alone, compared with 138,370 in 1910 and 82,351 in 1905. The 
wire mileage in the two provinces increased in the same period in about 
the same ratio, and the net revenue increased over 1.300 per cent. 
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IMPERIAL NOTES. 


Australasia.—The “ Australian Mining Standard ” says the Town 
Council of Brighton (Victoria) proposes to establish an electric tram- 


way service to link-up with the Prahran and Malvem Tramways 
"Trust's lines. . 


Certain ratepayers object not only to the routes selected, but also to the 
manner in which the scheme has been planned, and as soon as details of 
the Order in Council have been completed, the objections of the rate payers 
will be submitted to the Minister of Public Works. 

New bogie type cars have been built at the Newport railway workshops 
for the Victorian Railway Department's St. Kilda-Brighton electric 
tramway. These wil] each seat 52 passengers. A closed-in saloon is 
provided at each end, and the cars are designed for passengers to enter 
and leave at the centre. The open section can be closed in, if necessary, 
and there is a central passage way. The wood used is chiefly Australian. 

The Engineer-in-Chief of the Sydney Water and Sewerage Board re- 
‘ commends that a high gradeeclectrical pump be installed at Crown-street 

reservoir, at & cost of £1,750 ; also that two travelling job cranes be ob- 
tained for lifting screens at pipe head basin, at a cost of £2,000. 

The ratepayers of Mittagong (N.S.W.) have decided in favour of the 
adoption of electric lighting. An offer of current from their power house, 
Port Kembla, has been received from the Works Department. 

Negotiations between the Echuca (Victoria) Council and the Milo 
Company in regard to a scheme for an electric lighting and pumping 
installation have been broken off. The contractor for the electric supply 
works will be required to purchase the local gas works, and the Milo Ccm- 
pany’s offer of £1,500 was considered too low. Inquiries are to be made 
as to whether money can be raised for a municipal electric supply scheme. 

The experiment of the Prahran & Malvern Tramways Trust in building 
its own cars instead of having them built in Adelaide has (it is stated) 
proved successful. The cost is said to be about £150 less than for the 


Adelaide cars. The body and truck were built at the trust's shops at 
Malvern. 


India.—“ Indian Engineering" says people in South India are 
awakening to the advantages of electricity, and there is a great 
desire on the part of more than one municipality in South India to 
emulate the example set by Bangalore. 

A scheme is under consideration for the utilisation of waterfalls to 
supply electric current to Cochin, and there is another for the supply of 
electric power to the town of Coimbatore, from the Sirmani River. 

At a recent meeting of Madura Municipal Council the proposed electric 
supply for the town again came up for consideration. In a letter from 
Mr. J. S. Westerdale, executive engineer of the Madura Drainage Works, 
it was suggested that the Government be requested to reconsider their 


decision to defer the scheme pending the supply of power from the Periyar 


River, and also that a consulting electrical engineer be engaged to advise 
the Council, Mr. Westerdale thought that only sufficient plant should be 
installed as would supply the immediate wants of the town, and the plant 
should be designed with a view to the ultimate change over to the Periyar 
supply when available. 

'The Council decided to approach the Government on the subject. 

It is announced that no fresh applications for the supply of electric 
eurrent can be received by the Calcutta Electric Supply Corpn., owing 
to their inability to obtain machinery and materials. | 


South African Patents, Designs and Trade Marks.—The administra- 
tion of the Patent Acts and the Trade Mack Acts of all the provinces 
of the Union of South Africa and the Designs Acts of the provinces 
of the Cape of Good Hope and Natal have been transferred respec- 


tively to the Patent Office, the Designs Office and the Trade Marks 
Office at Pretoria. 


MISCELLANEOUS. 


Co-operation and Reseach Work. The Co-operative Wholesale 
Society has formed a research department, and Dr. Geoffrey Martin 
has been appointed to direct its work. 

The appointment marks a new departure in connection with the co- 
operative movement,and it has been rendered necessary by the concessions 
acquired by the Co-operative Wholesale Society in West Africa, Nigeria 
and elsewhere, as well as by the development of fresh undertakings at 
home. 

Customs Decisions.— Under a recent Order in Council, the following 
goods may be imported into Canada free of duty until otherwise 
provided :— 

Rolled iron or steel hoop, band, seroll or strip, No. 14 gauge and 
thinner, and rolled iron or steel shect imported bv manufacturers for use 
onlv in their own factories in the manufacture of galvanised iron or steel 
hoop, band, seroll. strip or sheet. 

The following articles used in Canadian manufactures are subject to 
the following reduced duties of import dutv until otherwise provided : 
Battery jars of glass and articles of hard rubber imported by manu- 
facturers for use in their own factories in the manufacture of electric 
storage batteries, 121 per cent. ad val. under British preferential tariff 
and 20 per cent. ad val. under the intermediate and general tariffs. 

Under а recent Australian Customs By-Law the following materia] 
for dry cells are to be admitted аз minor articles for use in the Common- 
wealth, and as such are subject to import dutv of 5 per cent. ad. val.. 
under the General Tariff, but duty free if of British manufacture, 

Brass caps with nuts, carbons, caps for carbons, zine cups and ter. 
minals (including binding posts) of brass and nuts and washers therefore 
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but not including terminals having metal strips or other metal attach- 
ments soldered thereto, - 

It has been decided that electric blowing engines for organs are subject 
to 5 per cent. ad val. duty under the Netherlands tariff of import duties, 
: Enemy Firms in South Africa._-The following firms, amongst 
others, have been ordered by the Union Government to be wound 
up :— І 

Orenstein- Arthur Koppel (Ltd.), Johannesburg (Controllers: J. G. 
Carter, National Bank-buildings, Johannesburg, and H. P. Webber, 
Allgemeine Electricitats Gesellschaft, 
Johannesburg (Controllers: J. G. Carter arid Н. P. Webber): Flott- 
mann Engineering Co. (of South Africa) (Ltd.) (Controller : S. Thomson, 
P.O. Box 228, Johannesburg). 

Enemy Firms Wound Up.—The Controller of Bleichert’s Aeria 


Transporters (Ltd.) has applied for a release. Objections to the 
Board of Trade before April 21. 


Foreign Patents.—The Comptroller-General of Patents recently 
announced that notifications and documents relating to foreign 
patents, designs and trade marks, which pateni agents and others 
are unable to forward to their destination abroad, may be deposited 
in the Patent Office (Room 27). 

The object of the deposit is to record the intention on the part of the 
depositor to do any act or to file any document on a certain date at a 
foreign Patent Office. No guarantee can, however, be given that such 
procedure will be of any advantage to the persons concerned. Notifica- 
tions and documents (other than drawings) so deposited must be written 
The Chartered Institute of 
Patent Agents are opening & trust account, into which money in regard 
to such matters may be paid, subject to such rules as the Institute may 
maké. | 

Applieations for Patents on behalf of Alien Enemies.— The 
Controller of the Foreign Dept. has granted permission to any 
person in the United Kingdom to apply on behalf of persons or 
firms in the Statutory List of alien enemies for patents or for regis- 
tration of trade marks, or the renewal of same. 


Patent Applieations by Foreigners.—The Board of Trade announces 
that the number of applications for patents in the United Kingdom 
received in 1915 and 1916 were as follows :— | 

Germany 539 in 1915 (against 234 in 1916), France 471 (501), Italy 


136 (141), Belgium 41 (45), Russia 56 (65) and the United States of 
America 1,847 (2,043). 


Applications by enemy subjects are allowed to proceed in the usual 
way down to acceptance, but no patent has been or will be sealed to an 
enemy subject during the war. 

Shell Holders.—Many firms have found some difficulty in firmly 
securing shells whilst being screwed. Ordinary grips are apt to cut 
the surface of the shell, but a Birmingham firm have, we are in- 
formed, overcome the difficulty by using Ferodo fabric, which holds 


` the shell quite firmly without damage. 


Trading with the Enemy.—The “ London Gazette " of April 13 . 
contains additions to and alterations of the statutory list of firms and 
persons with whom trading by firms and persons in the United 
Kingdom is prohibited. | 
. Amongst the additions is: Argentina and Uruguay.—Accumulatoren 


| Fabrik А.-С. (Calle Tucuman 900, Buenos Ayres). 


The entries of the following firms (originally published on the dates 
mentioned) should read as follows: Argentina.—Orenstein & Kappel 
(Calle San Martin 66, Buenos Ayres) (March 24, 1916); Soc. Anon 
Argentina Hidraulico Agricola (Calle Moreno 411, Buenos Ayres) ( April 14, 
1916). 

Waste Metal Trade Association.—The iron and metal merchants 
of S. Wales and the West of England have decided to form a Waste 
Trade Association in connection with their industries. | 

Mr. H. E. Rose (Bristol) has been appointed president, and Mr. R. W. 
Harry (Llanelly) vice-president. A deputation was appointed to wait 
on the Ministry of Munitions to try to get the trade in waste placed от 
the essential list. 


TENDERS INVITED AND ACCEPTED. 


PAPAS PARA PAIR AI IAI AIDA AAR De PePUA ANANN 


Induced Draught Fans, Mechanical Stokers, Boiler Feed Pump, &c. 
HAMMERSMITH (London) Borough Council invite tenders for Jn- 
duced Draught Fans, Mechanical Stokers, Boiler-feed Pump, Centri- 
fugal Pump for condenser water and strainer for condenser cooling 
water. Full particulars and forms of tender from the engineer 
and manager of the electricity department, Mr G. G. Bell, 85, 
Fulham Palace-road, W.C. "Tenders to the Town Clerk, Town Hall, 
Hammersmith, by 4 p.m. of April 25. 
Carbon Brushes and Gear Wheels. 
JOHANNESBURG Municipal Council require tenders by April 30 for 
supply of 10,000 Traction Carbon Brushes, and by noon May 21 for 
supply of Steel Gear Wheels for tramcars (contract 241). 


Specifica- 
tions, &c., from the Town Clerk. : 
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Metallic Filament Lamps, &c. 

HovLAKE AND West KiBBY Council require tenders by April 28 
for one year's supply of Metallic Filament Lamps. Specifications, 
&c., from the Engineer and Surveyor, Town Hall, Hovlake, Cheshire. 

The Vicrortan RAILWAY COMMISSIONERS require tenders by 
П a.m. May 23 for supply of 8,250 Incandescent Electric Lamps 
during the year ending June 30, 1918. Specification, &c., from the 
Commissioner's Offices, Spencer-street, Melbourne. 


Tramway Material. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
April 24 for supply of h.d. copper wire. Specitication, &c., from the 
General Manager. 


BorToN.—The Corporation has accepted the following tenders :— 

Edison Swan Electric Co. and General Electric Co., lamps ; Le Car- 
bone (Ltd.) and Morgan Crucible Co., carbon brushes for the Tramways 
Committee ; Britis Electric Transformer ('o., Johnson & Phillips 
and Brush Electrica] Engineering Co., transformers ; Siemens Bros. 
& Со., cable necks and cleats; W. T. Henley's Telegraph Works Co., 
British Insulated & Helsby Cables, Pirelli General Cable Works, C. 
Macintosh & Co. and W. Т. Glover & Co.. cables, &c. ; Reason Mfg. Co., 
fuse boxes ; C. Macintosh & Со. and Liverpool Electric Cable Co., wire ; 
Ferranti Limited, meters ; Venner Time Switch Co., time switches ; 
McClure & Whitfield, motors ; Credenda Conduits Co., steel conduits 
and fittings ; Davenport Engineering Co., cooling tower ; W. J. Jenkins 
& Co.. coal-conveying plant ; Mather & Platt, motors ; Jowett Motor 
Mfg. Co., electric tipping wagon ; British Thomson- Houston Co., syn- 
chronous condenser and h.t. switchgear and reactances for the Elec. 
ricity Committee. 

BETHNAL GREEN (LONDON).—The Council have placed an order 
with the British Insulated & Helsby Cables (Ltd.) for one year's 
supply of electric cable. 

САВ DIFF.—The Corporation has accepted the tender of McWhirter 
& Son (Cardiff), Ltd., for the repair of a motor-generator at £410. 

Ввлрғовр. —Тће Tramways Committee has accepted the tender 
of the British Hele-Shaw Patent Clutch Co. for 27 gear wheels at 
£155. 5s. 


Giascow.—The Corporation have accepted the tender of the. 


British Thomson-Houston Co. for the supply of three 1,000 kw. 
rotary converters, at £3,160. 


PrRTH.—The Council have accepted the tender of the British 
Westinghouse Electric & Mfg. Co. for one year’s supply of house 
meters. The following firms also tendered: Ferranti (Ltd.), Cham- 
berlain & Hookham, Bat Meter Co., British Insulated & Helsby 
Cables, General Electric Co., Landis & Gyr, and the Electrical 


Apparatus Co. 


Commonwealth Contraets.— The following tenders have been ac- 
cepted by the Australian Government Departments :— 

Post master-General's Department, Adelaide.—J. Bartram & Son, 1,000 
telephones, 348. each ; 350 ditto, 618. 3d. each; 51 ditto, £5. 2s. 7d. each; 
25 ditto, 28s. 9d. each : 40 protectors, 238s. 7d. each ; 30 ditto, 124s. 1d. 
each ; 20 ditto, 63s. 8d. each ; 60 ditto, 54s. 1d. each ; 100 chambers for 
microphones, 28, 3d. each; 12 generators, 40s. each; 200 combined 
listening and ringing keys, 5s. each ; 300 microphone mouthpieces, 744, 
each ; 200 ebonite earpieces, 1s. 7d. each ; 25 induction coils, 2s. 10d. 
each; 1,000 heat coils, 27s. 6d. per 100; 250 plugs, 1s. 114. each; 
1.000 ditto, 1s. 5d. each ; 100 ditto, 1s. 6d. each ; 20 ditto, 4s. 8d. each ; 
100 head screws for bell, 4d. each; 200 springs for table telephones, 
61d. each. Westem Electric Co., 500 ebonite receiver caps, 2s. 4d. each ; 
300 opal cans for line lamps, 37s. 6d. per 100; 50 receiver hooks, 2а. 6d. 
each; 60 relavs, 9s. 3d. each ; 500 microphone mouthpieces, 34d. each ; 
500 carbon diaphragms, 9d. each ; 500 ditto, 2d. cach ; 800 ebonite ear. 
pieces, 2d. each ; 1.200 ditto, 4d. each ; 100 ditto, dd. each ; 1.000 cords, 
Is. 113d. each; 25 foiled paper condensers, 9s, 6d. each; 200 lamps, 
61d. each : 300 fibre sleeves, 4d. cach ; 6 terminal strips ; 24 repeating 
coils, 56s, cach ; 200 retardation coils, 178. each : 100 coils for line r lays, 
2s. 9d. cach; 51 resistance coils, 11d. each; 500 number plates, 25s. 
per 100. British General Electric Co., 54 repeating coils, 24s. 6d. each ; 
56 detectors, £3. each; 14 relavs, 10s. each: 112 jacks, 10s. 8d. each ; 
42 ditto, 10s. 2d. cach; 76 ditto, 10s. 8d. each ; 200 foiled paper con- 
densars, Is. 14d. each; 50 ditto, Is. 7d. each; 100 ditto, 2s. 1d. each ; 
750 receivers.ds. 7d. each; 50 ditto, 8s. 3d. each; 200 telephones, 
85s, 6d. : 25 telephone sets, 33s. each ; 205 micro-telephones, 19s. 9d. 
each. India Rubber, Gutta Percha & Telegraph Works Co.. 8,700 copper 
tapes and binders, 24s. 6d. per 100. W.T. Henlev's Telegraph Works Co., 
600 lbs, enamel covered copper wire, 10s, per Ib, 

Peostmaster-General a Department, Melbourne.—J, Bartram & Son, 
1.000 gravity indicators, 4s. 2d. each: 500 jacks, Is. each: 150 nuts, 
1id. each ; 500 heat coils, 31d, cach ; 250 handles tor generators, Is. 4d. 
each ; 50 microphones, 8s. 7d. each ; 50 micro-telephones, 31s. 6d. each. 
Western Electric Co.. 2,000 receiver cases, 28, 8d. each. 

Virtorian Railways.— Australian General Electric Co., electric light 
fittings, at rates. W. T. Henlev's Telegraph Works Co., electric light 
cable, items at £28. 16s., £15. Өз. 6d. and £10. 9. 9d. per mile. Lawrence 
& Hanson Electrical Co., Fullers block accumulators (100 amp.-hour), 
£1. 14s. 5d. each. 
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APPOINTMENTS VACANT AND FILLED. 


The Governors of the Bennett College, Sheffield, have vacancies 
in the teaching staff of the electrical and civil engineering depart- 
ments. Commencing salary £200 per annum. See advertisement. 


Belfast Tramways and Electricity Committee require a mecha- 
nical engineer at their electricity works. Salary £500. Applica- 
tions by April 23. 

Leek Urban Council require a resident engineer for their electricity 
undertaking. Commencing salary £250. Applications to the 
Chairman of the Lighting Committee by April 21. 


A chief clerk is required for the Burnley electricity department. 
Commencing wages 50s. per week. Applicitions to the Town Clerk 
by April 24. 

Birmingham Corporation Electric Supply Dept. require a junior 
shift engineer for the new temporary station at Nechells. Com- 
mencing salary £130, rising to £200 per annum, plus £10 extra per 
annum during the war. Applications to the city electrical engineer, 
Mr. R. A. Chattock, 14, Dale End, Birmingham, by April 24. 


London County Council invite applications for the position of 
electrical engineer in the tramways department, at a salary ranging 
from £1,200 to £1,500 a year. Applications on official form to be 
obtained from the Clerk of the Council, County Hall, Spring-gardens, 
S.W., must be returned by 1 p.m. April 23. 


London County Council also require an operation superintendent 
(£500 to £700 per annum) and a development superintendent (£500 
to £800) for the traffic branch of their tramways department. Applica- 
tions by April 23 for the former, and May 7 for the latter appointment. 


Ilkley Council have appointed Mr. John Senior as chief engineer of 
the electricity department, at £250 per annum. 


Mr. W. MeNab, chief electrician to the Alexandra Docks & Railway 
Co., has taken up an appointment with the British Mannesmann 
Tube Co. at Landor. 


BUSINESS ITEMS. 


Mr. E. Elliott, ivory and wood turner, has removed to Victoria 
Works, Warstone-lane, Birmingham. 


Plant for Sale.—The South African Railways Administration have 
surplus engines and generating plant for sale. 


Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of June 14. 
Further particulars are set out $n an advertisement. 


Catalogues, Price Lists, &¢.—The Cambridge Scientific Instru- 
ment Co. (Ltd.) have recently issued three new catalogues, copies 
of which may be obtained on request by those interested. 

List No. 912 deals with H. & M. recording and index thermometers ; 
list No. 134 gives illustrated particulars of the Cambridge measuring 
microscope for workshop use : and list No. 191 is devoted to the Cam- 
bridge thermo-couple potentiometer. 

Messrs. Graham & Latham (Ltd.), 104, Victoria-street, S.W., 
have ready their catalogue No. 3 of signalling instructional instru- 
ments, which gives illustrated particulars of the latest develop- 
ments in signalling apparatus. Prices are given in a separate sheet, 
and copies may be obtained on application to the firm. 

The Enterprise Mfg. Co. (Messrs. Ashdown & Roberts) have pre- 
pared a circular setting out prices and particulars of their a.c. and 
d.c. fans, regulators, &c. The fans, which are made in sizes from 
12 in. to 36 in. and for all voltages, are of British manufacture. 
Copies of the circular can be obtained from Gun-street Electrical 
Works, Bishopsgate, E. 1. 

From the Spray Engineering Co. (Bostcn, Mass.) we have received 
a сору of their bulletin No. 501, dealing with “Spraco Products.” 

The pamphlet gives brief illustrated particulars of the Spraco system 
for cooling condensing water, &c., the Spraco air washing and cooling 
equipment for electrical machinery, apparatus for applying paints and 
other coatings with compressed air, sprinklers, sprayers, &e. Copies 
of the bulletin may be obtained from the company. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A meeting to receive an account of the winding up of the Anchor 
Cable Co. (Ltd.) will be held on May 18 at 5, Lincoln's Inn Fields, 
London, W.C. ё 

A meeting to receive ап account of the winding up of the Miller 
Anti-Fricticon Metal Co. (Ltd.) will be held on May 22 at 3, Gore- 


street, Manchester. | 
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COMPANIES’ MEETINGS AND REPORTS. 


— Cim 


ALDERLEY & WILMSLOW ELECTRIC SUPPLY (LTD.)—On the past 
year's working there was a profit of £2,815, compared with £3,064 in 
1915. After deducting £1,691] interest. and adding £1,242 brought 
forward, there was a balance of £2,366. The directors recommend that 
£1,200 should be put to reserve and the balance carried forward. The 
total receipts for Alderley are £3,116 and for Wilmslow £2,465. The 
lamp connections have increased from 1,002 kw. to 1,133 kw. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)— At the 
recent meeting Mr. F. E. Gripper said that the lighting restrictions and 
the Summer ‘Time Act had adversely attected them. 
past year with 1913, the last complete year previous to the war, they 
found that, although the connections to the mains had increased by 
nearly 20 per eent., they had sold 190,000 less units for lighting, and, in 
spite of increased prices charged, had received over £2,700 less on that 
account ; and although they had sold nearly 90.000 units more for power 
receiv ing £560 more under that heading, the у were left with a net loss of 
revenue of over £2,100. Not withstanding the decrease in the out put, 
the costs of working had increased by £1,974. of which coal was respon- 
sible for £1,550, the result being that the profit last year compared with 
1913 showed a reduction of over £4,000, equal to 5 per cent. dividend on 
the share capital. After payment of debenture interest and trustees’ 
fees, the balance was £7,288, or £1,883 less than they had to deal with last 
усаг. Ап interim dividend was paid as usual in October at the rate of 
4 per cent. per annum for the half-year, and the directors recommended 
the payment of a further dividend for the second half-year at the rate of 
6 per cent. per annum, making a total dividend of 5 per cent. for the year 
(against 6 per cent. in 1915), and leaving £2,000 to be carried to general 
reserve, and £1,538 to be carried forward. The past vear had been a 
difficult one for all electric lighting undertakings. There had been great 
difficulty in obtaining satisfatory supplies of coal, but they had managed 
to keep up their stock, and had never been dangerously short. T hey had 

been working all the time with a reduced ataff, 25 per cent. of their men 
(including their secretary) having been called up for war service. They 
could not expect much improvement во long as war continued. When 
the war came to an end he saw no reason why the company should not 
fully regain its old position and continue to make still further progress. 

CEYDE VALLEY ELECTRICAL POWER CO.—The profit for the half-year 
ended Dec. 31 last was £59.162, and £15,456 was brought in. After 
adjusting interest and transferring £25,000 to contingency fund for 
depreciation, &е. (bringing this fund up to £192,500), there remains 
£49,258. The directors propose to transfer £6,960 to special reserve fund, 
to pay a dividend of 1} per cent. on the ordinary share capital (tax free), 
and to carry forward £25,797. 

CORNWALL ELECTRIC POWER CO.—At the mecting last week it was 
reported that the gross profit for 1916 was £14,038. Ils. 9d., compared 
with £14,273. 5s. 5d. for 1915. After making provisions for bad and 
doubtful debts, and allowing for interest. on debentures and amounts due 
to the contractors, the balance (including £913 brought forward) was 
£13,146. The directors recommended that a dividend at the rate of 4 
per cent. be paid, which would absorb £7,200, that £4,000 be placed to 
reserve for renewal] of plant, and that the balance (£1,946. Os. Id.) be 
carried forward. ; 

W. T. GLOVER & CO. (LTD.)—The directors recommend a dividend 
of 6 per cent. on the ordinary shares for the усаг 1916, as against 5 per 
cent. for each of the last two years and 71 per cent. for three years before 
that. A sum of £6,500 has been allocated to debenture redemption and 
£15,000 to the reserve, the balance forward being £22,025 (or practically 
double of last year’s figure), subject to the excess profits duty. 

MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— 
The accounts for 1916 show а trading revenue of £112,856 and a profit 
of £63,646. The balance to credit of net revenue account, after payment 
of debenture inte rest, is £33,183, to which is added £8.932 brought for- 

ward, making a disposable balance of £42,115, of which the directors have 
appropriated £9,773 to depreciation of plant and machinery, £8,616 has 
been written off of commission and ¢xpenses of issues of debentures and 
shares, &c., and £500 has been transferred todebent ure premium redemp- 
tion account, leaving £23,226. The directors recommend the payment of 
dividends of 6 percent. on the preference shares (£3.923 14s. )and of 5 per 
cent. on the ordinary shares (£7,500), carrving forward (subject to pro- 
vision for excess profits tax) £11,803. The net capital expenditure for 
the year in respect of plant. mains, transformers, &c., was £36,916 135. 2d. 
To provide for this outlay, debenture stock to a total nominal value of 
£45,600 was sold. The increasing demand for power referred to in the 
last report continued to such an extent that it became necessary to again 
order additional plant. Accordingly a contract was placed for a new 
generating set of 3,000 kw. capacity, and the erection completed at the 
end of December last. Since that date still further applications for supply 
have been received amounting to several thousands of horse-power, which 
the company is, unfortunately, unable to acce pt at present as the whole 
of the plant at the station (including the 3,000 kw. set above referred to) 
is fully loaded. Negotiations are, however, in progress which, if satis- 
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factorily completed, will enable the company to accept the business 
offered. The lighting revenue has been adversely affected by the 
Summer Time Act, the restrictions upon shop lighting, and the earlier 
closing of licensed houses. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—T he 
revenue for 1916 amounted to £37,008. 4s. 4d. (compared with £34,823 
іп 1915), and the expenditure (including £1,504 for debenture interest 
and £1.500 piace d to provision for renewals account) was £25,505 
(against £25,062), leaving & net profit of £11,503 (compared with 
£9,761 for 1915), which, added to £2.282 brought forward. makes 
an available balance of £13,785. The directors propose to place 
£5,502. 10s. to reserve fund, to pay the dividend on the 5 per cent. 
cumulative preference shares (£2,560). and a dividend on the ordinary 
shares at rate of 6 per cent. for the усаг (in respect of which an interim 
dividend at rate of 5 per cent. per annum was paid to June 30, 1916), 
absorbing £3.00, leaving to be carried forward £2,783. The subscribed 
share and debenture capital is £135,200, and the total capital expen- 
diture to Dec. 31 amounts to £159,564. 

VICKERS (LTD.|— At the meeting on Tuesday Mr. Douglas Vickers, 
who presided, said that the delay in presenting the accounts for 1915 and 
1916 was due to the Munitions and Finance Acts. Jt was not a difficult 
matter to settle standard profits in the case of a company that had not 
been spending money on capital account and had not increased its turn- 
over, but if the company had been progressive, as they had been, allow- 
ance had to be made for the increased capital brought in and for the 
increascd turnover. There were no hard-and-fast rules under the Acts 
to suit all cases, and negotiation was necessary oyer many points. There 
arose the question of the amounts to be allowed for depreciation and for 
writing off special plant. There would not be scope for employment of 
5 per cent. of the presses, boring machines and lathes for peace purposes, 
and the profit out of anv work executed on the 5 per cent. would not pay 
for the upkeep of the rest. (The directors held that the only sound 
financial course was to write off the whole of the capital expenditure on 
such machines. That principal was so far recognised that most of the 
recent big plants had been put down, only to be managed by private 
firms. The company could have closed the matter with the Government 
коте time ago if they had been willing to give way and agree to terms 
which they thought unreasonable, but they felt it was imperatively 
necessary to obtain an equitable settlement even if ineonvenience and 
delay were experienced. 

WILLANS & ROBINSON (LTD.)—The accounts for the year 1916 show, 
after payment of dehenture interest, provision for depreciation of plant 
and machinery, re-valuation of stocks and allowances to employees on 
active service, a net profit of £20,090. Special provision has been made 
on account of new outlays, and the exceptional wear and tear arising 
from conditions connected with war output. An interim dividend on 
the “ A " preference stock has already been paid, and warrants will be 
posted covering the balance dividend on “А " stock. the annual dividend 
on “ B" preference stock and annual interest on those funding certifi- 
cates outstanding. А dividend of 10 per cent. on the ordinary shares 
is recommended, leaving £12,140, of which it is proposed to add £10,463 
to reserve and to distribute the balance of £1.677 ls. 8d. among the holdera 
of “ B" stock and ordinary shares in manner provided by the Articles. 
The business has largely increased during the period under review and its 
resources have been fully employed in providing for war requirements. 

YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS CO. (LTD. )— 
At the meeting on the 18th inst., the report for 1916 stated that the 
revenue amounted to £76,140, compared with £71,594 for 1915. After 
deducting all expenses chargeable to revenue and setting aside £5,100 to 
renewals fund, the balance is £16,042, which, added to £2,947, makes an 
available balance of £18,989. The directors recommend a dividend of 5 
per cent. per annum on the ordinary shares, carrying forward £3,487. 
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CITY NOTES. 


— P 

MEMORANDA.—(April 17).—Consols, 55. Consoles Pay Day, May 4. 
Stocks and Shares Ticket Dav, April 26. Рау Day, April 27. Price 
of Silver, 36 & d. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The directors have re- 
solved upon the payment of a final dividend of 2s. per share (less tax), 
making a total distribution of 4 per cent. for vear ended March 31 last. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors recommend a 


final dividend for the year to Dec. 31 of £1. 2s. 6d. per share (making 


with the interim dividend already paid, 7 per cent. for the year), tax free. 
They also recommend a distribution of £I. 10s. per share (tax free) out of 
interest received. The dividend and distribution will be payable on 
the Ist inst. 

MONTE VIDEO TELEPHONE CO. (LTD.)— An interim dividend for the 
half-year ended Jan. 31 last at the rate of 6 per cent. per annum has been 
declared on the ordinary shares. 
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An excellent story has come to me second-hand from a 
friend of mine on H.M.S. , now busy in the He 
was himself witness of the following incident. Two electri- 
clans were told off to fix up some apparatus which, for certain 
reasons, could not be made dead. During the operation of 
tinkering with the connections one of them got a sharp shock 
which made him jump and swear at the same time." What's 
up." said his mate, “ isit 'ot *" “’Ot! no; only stung with a 
amp.!" An officer within earshot vouches for the truth 


of this incident. | : 
* * * * 


ээ 29 


As I am now an “ allotmenteer," and have “© juice " avail- 
able, I am anxious to make the " spuds " grow when I do get a 
chance to put them in the ground. Mr. Kerr (Hereford) has 
kindly sent me a useful pamphlet on Electro-Culture, which I can 
recommend “ to those about to harry " the clods and clumps 
of mother earth. I find there is one rather apt misprint in 
the pamphlet. It refers to insulators as '* insultators ! " This 
is not Mr. Kerr's experience, I believe, for his potatoes, under 
electric influence, appear to have been very far from insulted ; 
thev have swollen to quite abnormal dimensions out of sheer 
love for the treatment ! 


* ж * * 


A writer in the " Yorkshire Post " is concerned that elec. 
trical men are not doing their bit towards "strafing" the 
submarines. He says, amongst other things :— 


It was recently reported that the Italians had invented a magnet 
of sufficient power to be of service in the matter of salvage. Could 
not this be improved upon or extended in dealing with submarines ? 
Would it be possible to magnetise or electrify the water to such an 
extent as in a given radius round a ship to be of sufficient power to 
bold up, block, divert or retard the course of & propelled torpedo 
before reaching its quarry ? I should imagine the generator would be 
similar in principle to a wireless installation on board ship. It would 
operate in the event of the trail of the torpedo being sighted. I 
give this suggestior for what it is worth. І am no electrician ; but 
the possibilities of electricity are practically unlimited. Oil on the 
troubled waters has been knowr to save a ship. Are there no other 
agents which might be employed for a like purpose ? 

The answer to the last question might be “ 
on the surface of the ocean.” 

ж * * ж. 


magnetic ripples 


The prospect of the mechanical milkmaid gives the London 
“Star”? man an opportunity of which he is not slow to take 
advantage. He says :— 

We are faced with the possibility of an automatic kitty, a mecha- 
nical milker that on the pressing of a button will do the work of the 
abeent maid. There are many obvious advantages about these 
clicking automata. In some cases their nimble pistons and suction 
pum ps are operated by a gas engine, and gas engines never ask for a 
rise. Nor do they want evenings off to go to the pictures. 
seldom strike, never answer back, and, bevond a small paraffin 
ration and some oil, consume but little food. Again, one of the dis- 
advantages of the late Kitty was her propensity for marriage. No 
-оопе. had her cows got to know her touch than some lubberly swain 
сате and saw and floundered before her apple-cheeked smile. | And 
the farmer had to put another small ad. in the local paper. The gas 
engines and motors neither marry nor are given in marriage. 


Now, while gas engines “ never ask for a rise," thev have 


been known to ante without notice by way of the window or 
roof! 


TUNGSTEN FOR ELECTRICAL CONTACTS 


MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 

Recommended fer use for X-Ray Targets, and as Contacts on Indac- 

Нов Coils and Tapping Keys. Magnetos and similar devices where 

there is frequent making and breaking of Electric Current. Alse 

suitable fer Cas Engines, Circuit Controllers, and like purposes. 
Write for Particulars :— 

TRE L.P.S. ELECTRICAL COMPANY, 14, Howick Place, Westminster. S.W. 


THE ELECTRICIAN. 


They 


131 


After the above little effusion the " Star " man tries to set. 
his mechanical Kitty to verse. He confesses that " neither 
Mr. Sidney Cooper nor Mr. Robert Bridges could get the divine 
afflatus to work on an intérnal combustion “ horizontal." 


, However, he has a try himself, with the following result :— 


Daughter of Ceres, handmaid of the Gods, 

To you my song! Thy differential gear, 

‘Like Phaeton's car adown the Via Lactea, 

Throbs like a Ford. Thy clucking piston rods 

Cry out for oil, while the tired chauffeur nods 

And dreams of peace, and gross, material beer. 
Hail, 3 н.р. ! 


After that I must turn the subject over to Edmund Hill. He 
is now settling down in one of London's suburbs, and can 
probably see a little Pd: milking done, to get the пыр 
tion ! ж  * * 


THIRTY-SEVEN YEARS AGO. 
- [From THE ELECTRICIAN, Api ril 17, 1880.] | 

ELECTRO-METALLURGY.—This process has been applied to the 
making of statues, the method having been successfully inaugurated 
by the reproduction of a large clay model in bronze by the electro- 
typing process, instead of the usual one of casting. This statement 
is warranted by the announcement that the Electro-Metallurgical 
Co., of Brussels, has just completed a colossal statue in bronze of Jan 
Van Eyck, the great painter, by the system of galvanic deposition. 

Tue TELEPHONE.— The Edison telephone is in full operation in 
Paris, the exchange there numbering over 350 subscribers. The 
carbon transmitter and Phelps receiver are employed. The lines. 
are under the management of the State, and a closed circuit is em- 
ploved in order to avoid induction currents. Experiments up to 
distances of 140 miles have been made with success. Trial of the 
telephone is also being made at the Carberry Mine, near Inveresk, 
in Scotland. 

ELECTRIC Ілонтімо. —Тһе Victoria Docks and Holyhead Harbour 
are to be lighted by electricity. The Royal Navy is adopting Brush's 
light. Siemens light has been introduced into the Siam Dispensary, 
Bangkok, as а rival to Jablochkoff's. South Kensington Museum is 
also, we hear, to be lighted by the Brush system. The arrival of 
spring has brought with it a discontinuance of Siemens light in the 
reading room of the British Museum until next autumn. The 
authorities regard it as a good success. 

rae ee ES 


" Spanish Port Improvements.— Various new works are to be under- 
taken for the improvement of the port of Alicante, including :— 

Construction of a slip with two lines of rail going to a depth of 
4 metres. One of these lines is for hauling up vessels up to 400 tons; 
the other is for small craft, such as lighters, boats, &c. Ships will be 
hauled up by electric power. Sheds will be placed on the new piers, as 
well as storehouses for goods, and electric cranes and railwav lines for 
the transport of goods will be laid down. The actual cost of ‘the works 
is placed at about £80,000. 

Telephony in Argentina.—Government sanction was given re- 
cently to the Compañia Union Telefonica to open an office in Lan s, 
and to open a branch in the Saladillo district of the city of Rosario. 

Senor Enrique Jamieson has been authorised to construct a telephone 
line between Messrs. Manuel Ferrari & Co.'s premises in Puerto Coyle, 
and their estancia, Moy Aike, in the National Territory of Santa Cruz. 

Authority has also been given to the Sociedad Ganadera Bella Vista 
to construct a telephone line between the company's establishment on 
the south bank of the Rio Santa Cruz (Territory of Santa Cruz) up to the 
Chilean frontier and to connect it there with the line which the Chilean 

xovernment has authorised the company to construct. 

Bolivian Patent Law.—The patent law which came into force on 
Jan. 1 provides for the granting of patents for 15 years. 

There is а progressive tax of 20 bolivianos (£1.12s.) for the first vear, 
30 bolivianos for the second, 40 bolivianos for the third, and so on in 
successive years, provided that where a patent exists abroad, the Bolivian 
patent and that abroad lapse at the same time. Provisional patents may 
be obtained for one year. А foreign inventor may patent his inve ntion 
in Bolivia within a year of obtaining the foreign patent, and the patentee 
must work his invention in the country within two years of the grant of 
the patent. "The expenses incurred in obtaining a patent, with the first 
annual payment, amount to about £12. 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Sample en application. 


J. BLUNDELL & SONS, 
COLD, SILVER & PLATINUM REFINERS, 109, WARDOUR STREET, W. 


“ Gosilplat, Ox., London.” 4746 Gerrard. 
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ELECTRIFICATION OF COLLIERIES. 


In a Paper recently read before the North Staffordshire Branch 

of the National Association of Colliery Managers and the Association 

- of Mining Electrical Engineers (Lancashire, Cheshire and North 
Staffordshire Branch), Mr. Harold Green, A.M.I.E.E., electrical 
engineer to the Earl of Ellesmere's Collieries (Worsley, Lancs), 
described the gradual change over from steam and compressed air 
to electrical driving of the existing plant at a group of eight collieries. 
The change over commenced about six years ago, and electricity has 


IRONCLAD gradually superseded other drives as these required replacing, either 

on accoùnt of being worn out or being unsuitable under changing 

SWITCHGEAR conditions. The collieries are linked up by a private railway, and 

FOR ALL this was taken advantage of for running the overhead extra high- 
tension wires alongside it. 

PURPOSES Two sources of power are available. At No. 2 there is a battery of 


50 coke ovens, and gas engines have been installed to work on the waste 
gas. No. 8is the largest group of pits, and as a large amount of exhaust 
steam is available mixed-pressure turbo-alternators have been installed. 
Provision has been made for a mixed-pressure turbine plant being in- 


Control Pillars stalled at No. 5 Colliery in the future. It was decided to transmit power 

at 10.000 volts, because a supply was already being taken from the local 

Distribution Boards Power Company at Nos. 4. 5, 6 and 7. At these places the supply came 
' in at the above pressure to sub-stations and transformers stepped down 

Main Switchboards to 400 volts. Two outstanding features have been aimed at, viz., dupli- 
cation and standardisation. Special attention has been paid to avoid, 

as far as possible, the paralleling of alternators or transformers, and the 


complete system is worked entirely on what might be termed a change- 
over system. The possibility of a bad power-factor has been guarded 

| against by installing synchronous motor-generators wherever possible. 
rite: for рагпомтагета = The Whole group of collieries is linked 8 by two sets of us high- 
| tension lines, one of which is connected to the source of supply at No. 2 
SIEMENS BROTHERS DYNAMO WORKS LIMITET and the other at No. 8. At each colliery there is a sub-station provided 
Heap Orrick: PALACE PLACE MANSIONS, KENSINGTON CT., Ww 8. with change-over switchgear, so that the supply can be taken from either 
Telephone: WabrEEX GAP: “Telegrams” DIEMSRELOS K ENG, LONDON generating station as desired. The overhead high-tension wires are of 


del ee cuspis Dept" а Е з, ПЕРЕВ THAMES es stranded copper, each 0-1 вд. іп. sectional area. They are carried on 
HOME BRANCH ADDRESSES: the usual A and H poles, 40 ft. long, with channel-iron arms. — In certain 

Brrawixonau—Central Ho., New 8t. | MANCHESTER—196, Deansgate. cases where the railway bridges are over public roads there is a special 
BnieroL—390, Bridge Street. Nx wcAsTLE—61-68, Collingwood arrangement, so that the wires will hang directly over the bridge. Where 
асе наоса ды footpaths have to be crossed а terminal pole is erected on each side of 
Branches in: Principai Towne Abroad: | the road, so that there is only a short and separate span of wires across 


the road ; the wires are not in tension, and consequently there is very 
little risk of breakage. At colliery No. 3, the centre of the system, a 
tower form of sub-station has been erected. The high-tension wires are 
taken directly into the top-floor chamber, through lcading.in boxes, and 
connecting to isolated links, so that any section can be easily disconnected 
Manufacturers of for testing purposes. Two B.T.H. electrolytic lightning arresters are 

: installed here to deal with surges or discharges on any part of the system. 
PHOSPHO R BRON ГЕ The ground-floor of the sub-station is divided into two parts, опе of 

| | J which contains all the high-tension switchgear, transforners, &c., and 


GUN METAL, MANGANESE BRONZE the other‘ part all the low-tension switchgear, &c. The high-tension 


switches are operated from the low-tension chamber. Four step-down 


Brass & Copper transformers are installed, cach of 250 kw. capacity. Two of these are 


in duplicate and step-down from 10,000 to 400 volts for use on the sur- 


face load, and the other two, also in duplicate, step down from 10,000 to 

Tubes, Sheets, 2,200 volts for the underground load. At No. 2 group is a gas-engine 

i station, power being derived from a battery of 50 coke ovens. The 

Rods, Wire, and ovens were laid down about 15 years ago and the electrical plant was 

C ASTI NGS worked on 220 volts. direct-current, from two 115-kw. Belliss & Morcom 

в high-speed sets. These sets are still running, and it is remarkable how 

PH OSPH OR TIN few repairs have been required. When the plant was first laid down the 
е 


electrical manufacturers hardly appreciated the severe conditions under 


PHOSPHOR COPPER. which such plant had to work, the greatest trouble being due to sulphur 


in the atmosphere. The special precautions necessary in constructing 
CH AR LES CLIFFORD & SON machines to work under these conditions were only appreciated when 
| p LTD.. релш driving of generators came to the fore. It is now a well- 
BIRMINGHAM. · known fact that the atmosphere in a gas-engine house calls for special 

: precautions in the design of electrical apparatus. Even on switch con- 


tacts, &c., the atmosphere has a very bad effect. Open-type switchgear 
installed under these conditions should be at least of twice the usual 


capacity. When the gas-engine plant came to be installed it was de- | 
M M — GENUINE &— cided to generate at. 400 volts, three-phase, because this was the standard н 


pressure to be used оп the various colliery motors. То enable the gas- 
LC A N IS F D Fi B R Е engine plant to be of service for the old coke-works plant, two 150-kw. 
ә synchronous motor-generators were installed, to convert from 400 volts 


alternating-current to 220 volts direct-current. They are started up 
MOSSES & MITCHELL. 122 PM GOLDEN PS from the direct-current bus-bars, and then аа ; 

cm The first two gas engines installed were each of 250 kw. and are of 
the “ Duplex" type, made by Messrs. Mather & Platt; they are of 
simple construction and take up little room for the power developed. 
The gas-engine plant is now being extended. Two small Westinghouse 


sets of 55 kw. each are being installed for use at week-ends, and another 

Q N set of 600 kw. by Messrs. Browett. Lindley & Co., which is designed on 

unusual lines, will shortly be delivered. Owing to an increase in the 

ас demand for current it was decided to develop about 600 kw., and after 
Sa, 


consideration it was desired to install two engines of 400 н.р. each, and 
there will be one alternator of 600 kw. capacity, arranged on its own 
d оош pu bedplate, with two bearings. The alternator is to be between the two 
DCN ee ee ee MT US Тез engines and connected to them by flexible couplings and friction clutches. 

an Еа mam ‘The air to all the engines is filtered by а ‘‘ Heenan ” air filter, to deal 
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а | PRESCOT OVERHEAD 


Cables for Lighting, Power, | 
№ Telegraphy and Telephony. 
C. Copper Wires and Strands. | 
Aluminium Wires and Sheets. — : 
Phosphor Bronze Wires. М 
Вгаѕѕ Коа. і 

Brass Forgings. 
Enamelled Wires. М 
Cotton Covered Wires. 
Aerial Cables. 

‘Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. н 
Exploders. 

Shot Firing Cables. i 
Window Lead. 

Cable Racks. | 

Static Condensers. 

Pole Line Steelwork. | 
Paper Pinions. 

Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. | 
Annealing Furnaces н 
Tramway Insulation. ' 
Overhead Equipment. 
Electricity Meters. н 
Knife Switches. 
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EQUIPMENT. 


The real secret of long life in trolley 
wire and fittings is smooth running, 
on a flexible line. 


Excessive tensile strength of the 
trolley wire is at best a very doubt- 
ful palliative; well designed fittings 
and carefully erected non-fouling or 
Channel wires are a preventive of 
overhead troubles. | 


We are not only Copper Wire 
Drawers, but also Experts in the 
Design and Erection of the Over- 
head Equipment of Electric Rail- 


ways and Tramways. 
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BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, 


LANCASHIRE. 


Works: PRESCOT and HELSBY. 


QUARANTEED SECOND HAND 


M O T O HS 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W. 
Phases Victoris 4026 Grama: Viominster, Sowest London, 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


PEEBLES Bruce Peebles а Co., Lea. 
М ааа 
ELECTRICAL MACHINERY 


See our Illustrated 


Engineers, Edinburgh. . 


Adz. last week 
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For Train Lighting 
Pope “ ELASTA” Lamps 
POPE are made with a speciallv 
strong filament which 
IE { AS { А withstands severe vibra- 
tion; impervious to the 
(Brittsh Made) jolts and jars of Railway 


WIRE LAMPS “” 


Brilliant & Economical. 


5022) “ What would you 
do without me 
on your journey 
home?” 


Advi. of Pope's Electric Lamp Co., Ltd., Hythe Road. Willesden, N.W.10. 


FOR 


High and Low Tension 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 
ABC Code 5th Edition, | Telephone: Sutton 773. 


Electrical’ Engineets and Manufactu 


The House for аир 
Electric Heating. 


Special Offer of ‘‘Quead’’ and 
“Ensign” Fires from Stock. 
Be Patriotic and Save Coal. 
Other Specialities include Cables, Motors, " 
Dynamos, Lamps, Fans, Switch Gear. Petrol Engine 5ets, 


ШЧ Manufactured in sizes : 
from 2 kw. to 20 kw. Sii 


' CRAVEN HOUSE uud Quotation for larger - 


KING SWVAY LONDON бене application, 


Gerrard 7601 (2 lines) S 


with 1,200 cubic ft. per minute. The gas has an average calorific value 
of 450 B.T.U. and it is filtered through purifying beds and stored in a 
gas-holder of 250,000 cubic ft. capacity. The gas-engine plant has a 
capacity of 1,210 kw., and an additional unit of 600 kw. with 230 kw. 
from the high-speed steam engines makes a total for this station in the 
near future of 2,040 kw. The current from the station is stepped-up 
to 10,000 volts in an adjacent sub-station. In the same sub-station 
there are also step-down transformers. «o that current can be taken from 
the other generating station if desired. At No. 8 colliery there is the 
mixed-pressure turbine plant consisting at present of two units cach of 
1,000 kw. capacity, by the Westinghouse Co. Provision is made for a 
further 2,000.kw. set in the near future. The voltage is 400, but is 
transformed to 10,000 volts for transmission to other collieries. For 
use underground at this colliery the current is stepped-up to 2,200 volts. 
The main switchboard consists of 11 panels: the transformers, h.t. 
switchgear, &c., are placed in the basement and entirely isolated. The 
switchgear is in cubicle form and is operated from the main switchboard 
above. The capacity of this station will be 4,000 kw., or a total of 
6,040 kw. for the two stations. The Paper also gave a description of the 
plant at the various collieries, and stated that the various motors have 
been standardised. "The perc ume machines to which this applies are 
as follows :—Screen type motors, 5 B.H.P., 15 B.H.P., 25 B.H.P. and 40 
B.H.P. ; ordinary open type.5 B.H.P., 10 в.н.р., 15 в.н.р., 25 B.H.P. and 
50 в.н.р.; haulage motors, 40 в.н.р., 70 в.н.р. and 100 в.н.р., all being 
of the wound-rotor type 

The supply at each colliery. is controlled from a sub-station, equipped 
with step-down transformers. The neutral point, in each case, is earthed. 
Until recently the underground lighting was installed on the simplex. 
solid drawn, conduit system, with the usual fittings. Extensions, or 
replacements, are now being carried out on a new system, employing 
twin armoured cables, V.I.R., and bitumen sheathed, which can either 
be run along arching, suspended or buried. A special universal joint 
box is provided, one of which is fixed at each lighting point. Ifthe cable 
is buried the junction box is threaded to take a 2in. galvanised pipe, 
which terminates in the usual fitting, and so forms a strong standard. 
If, however, the cable is run along arching, or suspended, the boxes will 
take an ordinary {-іп. conduit, to which is attached the gas-tight 
fitting. 

The author demonstrated by means of model installation his method 
of underground signalling and also a system of visual signals, which 
displayed considerable ingenuity. In regard to the signalling system, 
every 400 yards or so along the haulage road a specially designed magneto 
is fixed, similar to the ordinary telephone ringing magneto, but more 
robust. The armature is driven through a train of gears as usual. On 
the slow-speed shaft a free wheel is fixed, similar to the bicycle free wheel. 
The line wire, which is also the pull wire, is taken over this free wheel and 
terminates with a weight. The other end of the line wire is made fast. 
This is repeated, say, every 400 yards, and all the magnetos connected 
in series, as also any bells required. The two extreme ends of the line 
areearthed. Ifthe line is pulled at any point along the road, the nearest 
magneto armature will be rotated, generating alternating current, which 
is transmitted along the line and through all the bells or buzzers. Ex- 
periments on this system have exceeded expectations. 

With regard to the visual signal installation, the indicator is of the 
luminous type. The signals given appear as a luminous stencil on an 
opaque ground, showing the number of rings given. the nature of the 
signal and the level the signal has been sent from. 


COAL CUTTING BY MACHINERY. 


i 
Part IT. of the General Report on Mines and Quarries for the vear 
1915 contains statistics as to the use of coal-cutting machines, output 
of coal. &c., in the United Kingdom. In 1915 coal-cutting machines 
were employed at 638 collieries, compared with 652 in 1914, and t he 


И total number of coal-cutters was 3,089 (against 3,093), of which 


1.449 were operated electrically and 1,640 were compressed air 
machines. 

In Scotland out of 908 machines 754 are electric cutters ; in the 
Northern district, of 605 machines the electric numbered only 134 ; in 
York and North Midland the figures were 753 and 380; in Lancashir | 
North Wales and Ireland, 447 and 36 ; South Wales, 139 and 44; and 
in the Midland and Southern district, 237 and 101 respectively. Of 
the 1,449 electric coal cutters 770 are disc machines, 397 bar, 270 chain. 
6 percussive and 6 rotary heading machines. "The following table gives 
the quantity of mineral cut by machinery in the various mining divi- 
sions during 1915 :— 


cc Statute tons cut bys 


Division. Electricity. ^ Compr.air. Total. 

Scotland асау e nens 7,690,752 ... 1,207,098 ... 8,897,850 
Northern. Sese bets ранае ларо va DUE 1,266,107 ... 2,365,053 ... 3,631,160 
York and North Midland ......... 3,766,960 ... 3.561,194 ... 7,328,154 
Lancashire, N. Wales and Ireland 306,204 ... 1,850,177 ... 2,156,381 
South Wales ......................... 211,686 ... 325,053 ... 563.739 
Midland and Southern ............ 1,136,563 ... 796,277 ... 1,932,840 

Total in 1915 ................ 14,378,272 ...10,131,852 ...24,510, 124 


Total in 1914 ................ 14,208,562 ...10,065,955 ...24.274,517 
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The New Prices of WIRUM Lamps. 


The Brimsdown Lamp Works, Ltd., regret 
that present high costs of materials make it . 
necessary for them to notify increased prices 
of WIRUM, Lamps as below. 


These New Prices apply to all orders received 
on and after April 16th, 1917. 


NEW LIST PRICES. 


100/130 v. up to 50 c.p. (pear shape) 2/6 each. 

200/260 v. 16 c.p. " 3/3 ,, 
Do. 25, 32, 50 с.р. T 3/l- ., 

All voltages 100 с.р. у 5/- ,, 


The Brimsdown Lamp Works, Limited, 


3, Brimsdown, Enfield Highway - - - Ponders End. 


Accurate Resistance Measurement will be required in 


the future. 
к | All Laboratories should 


possess one of 


Dr. C. V. DRYSDALE'S 


Standardizing 
Bridges 


(Kelvin, Carey-Foster principle) 


For comparing resistances 
of 00001 оһт э аһа: 


upwards. 


H. Tinsley & Co., 


Stan dardi Brid t Labo i oR SOUTH NORWOOD, 
ardising Bridge as set up in our ratory comparing two Resistances | 
of ‘0005 Ohm to one part in a Million. : LONDON, S.E. 
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QUEENSLAND ELECTRIC SUPPLY AND 
UNDERTAKINGS. 


Up to the end of 1916 the following Orders in Council had been 
issued by the Public Works Department under the Electric Light 
and Power Act, 1896, authorising the supply of electricity within 
the areas mentioned :— . | 


City Electric Light Co.,for Brisbane ; Charters Towers Electric Supply 
Co. (since transferred to Charters Towers Gas, Coke, Coal & Light Co.), 
Charters Towers; Rockhampton Gas & Coke Co., Rockhampton ; 
Bulloo Divisional Board, portions of Thargomindah and Wiralla parishes ; 
Commissioner for Railways, Eagle Junction to Indocree nilly rail- 
way station ; Thomas Tonks (since transferred to Toowoomba Electric 
Light & Power ('o.), streets within the city of Toowoomba ; Rockhamp- 
ton Harbour Board, Rockhampton; Electric Energy Supply Co. 
(Ltd.), the whole town of Warwick ; Toowoomba Electric Light & Power 
Co., streets within municipality of Newtown ; David Edwards, sanitary 
area of town of Ayr; D. S. M. Finemore (since transferred to Electric 
Supply Co. of Bundaberg, Ltd.), sanitary area of city of Bundaberg ; 
Ed. J. Redmond (since transferred to Electric Supply Co. of Childers, 
Ltd.), radius of about 2 miles from Childers post office ; Counci! of town 
of Dalby, the whole of town of Dalby ; Edwd. James Redmond. sanitary 
area of town of Gayndah ; Barcaldine Shire Council, whole of town of 
Barcaldine ; Council of town of Coolangatta, whole of the town of 
Coolangatta ; Jacob Binding, sanitary area of town of Kingaroy ; Bun- 
daberg Gas & Coke Co. (Ltd.), whole of shire of Woongarra ; Electric 
Supply Co. of Bundaberg (Ltd.), Gooburrum and Barolin : Frede. C. T. 
Dent, whole area within city of Gympie ; Roma Electric Light & Power 
Co., town of Roma ; Irvin S. Crow, whole of town of Gladstone ; City 
Electrico Light Co., whole of town of South Brisbane. Ji 

Electric Tramways.—The Department of Public Works announce 
that upto date 33 Orders in Council have been issued by the Commissioner 
for Railways (under the Railways Acts, 1882.1890 and the Brisbane 
Tramways Act, of 1913) for the construction of electric tramways and 
extensions on the overhead trolly system, &c. In regard to the Bris- 
bane tramways there was one Order authorising the use of electric 
traction in place of horses, and there were 25 Orders for extensions, with 
six Orders under the Brisbane Tramways Act of 1913. "There was also 
an Order in Council authorising the construction of the Townsville tram- 
ways, ї.е., the main line to Show grounds and branch to Hermit Park. 


TRAMWAY 


ELECTRIC TRUCKS IN A BLIZZARD. 


On Feb. 5 last New York City experienced a severe blizzard. A 
50-mile gale accompanied the heavy snowfall, and traffic was badly 
affected. The American Express Co., which operates 245 electric 
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and 259 petrol trucks in the city, reports that during the day they 
had 46 trouble calls from their motor trucks, six being from “ elee 
trics " and 40 from disabled petrol trucks. 

It was found necessary to tow in two of the electric and 14 of the 
petroltrucks. This is another proof of the almost absolute reliability 
of the electric truck in all kinds of service and weather conditions 
for businesses requiring dependable transportation facilities. The 
electric commercial vehicle has made rapid strides during the last 
few years, and is fast becoming ar important factor in city trans- 
portation in the United States. 


D ——M— - 


UTILISATION OF BLAST-FURNACE GAS IN 8WEDEN. 


, 


Our contemporary ‘ Engineering " announces that the Roval 
Waterfalls Board has made an agreement with the Oxelósund lron 
Works Co. whereby all the blast-furnace gas from the works will be 
employed in the generation of electrical energy. 

The aim is to produce a considerable quantity of electric current, of 
which the Waterfalls Board has secured the greater share ; this will 
relieve the Vàsteras steam central reserve of the Alfkarleby power station, 
and thereby reduce the expenditure for coal. The large Hemsjó Power 
Co. has entered upon an agreement for supplying large portions of the 
Kronoberg district with electric current from its large power stations at 
Mórrunstróm, by means of a line via Ryd and Grimslóf to Huseby. At 
the latter place it is proposed to erect electric furnaces for the exploitation 
of iron ore found in the district. Negotiations are also proceeding 
between the Hemsjó Power Co. and the State railways with reference to 
supplying power to the latter's peat factory, now in course of erection 
at Vislanda. In connection. with the regulation of Lake Salen, with a 
view to obtain additional power, there is a scheme for laying dry some 
1,000 hectares (2,470 acres) of land by means of electric pumping, the 
first attempt of this nature in Sweden. It is also proposed to extend the 
electric distribution scheme to Gransholm, Gemla and Växjö. 


CLEANING BLAST FURNACE GAS BY ELECTRICITY. 


The ‘Iron and Coal Trades Review ” reports that at Bethlehem 
(Pa.) almost perfect cleaning of the raw gas leaving the dust catcher 
is accomplished in an electrical experimental treater. In the event 
of the ultimate installation of large electric precipitators in con- 
nection with new blast furnaces, in plants where gas fuel is at & 
premium, the logical plan would Бе to insulate all mains, &c., leading 
from the furnace to boilers and stoves, and from the latter back to 
the furnace; this would include downcomers, dust catcher, preci- 
pitators, connecting mains, boilers, stoves and hot-blast system. 


E GREAT CENTRAL RAILWAY 
passes from the Metropolis North- 

wards through the centre of industrial 
England, throwing out its branches East- 
ward and Westward to the Coast. 

9 Its Lines run over the Great Midland 
Coalfield (of over 4,000 square miles area) 
which extends into the Counties of York, 
Nottingham, Derby and Lincoln. This 
` Coalfield is the largest in the British Isles, 
and is estimated to contain not less than 
forty-nine thousand million(49,000,000,000) 
tons of coal. 

4 The important Coalfields of Lancashire 
and North Wales are also traversed by the 
Company's lines. 

€ There is thus afforded an easily accessible 
source of fuel supply. 

$ The New Eastern Port of Immingham 
should particularly attract traders, as its 
modern equipment and accessibility at any 
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NEW 
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time of the day or night, irrespective of 
tides, are important time and labour 
saving factors. 

€ Adjoining the Great Central Railroad st 
various parts of the system are situated 
Valuable Sites for Works, where, by the 
introduction of siding accommodation, 
goods can pass right into and directly out 
of the works, which greatly assists the 
Manufacturer to attain his desired position 
in the World's Markets. | 

{ For information please communicate 
with the G.C.R. Publicity Office, 216, 
Marylebone Road, London, N.W. 

€ Owners and Agents of LAND and 
BUILDINGS for SALE or TO BE LET 
near the Great Central Railway are 
requested to send particulars to the G.C. 
Estate Office, 12, Paton Street, Piccadilly, 
Manchester. 


SAM FAY, General Manager. 
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NOTES. 


Co-ordination of Electricity Supply. 


. UNDER the title of “ Some Points for the Board of Trade 
Committee on Electric Power," we publish in another column 
the views of a power supply engineer on some of the problems 
of electricity supply industry in this country. Past history 
has much to do with the present situation. If only we could 
make a fresh start, things would be so much easier, but. 
unfortunately, things must be taken as they are. Undoubtedly 
greater foresight might have been shown in the past, so that a 
less tangled state of affairs would have been the result, but in 
any case it is Impossible to map out completely the develop- 
ment of a growing industry, the importance of which was by 
no means realised in the early days. The position at the 
moment is that some £75,000,000 has been the expenditure 
in this country, and of this sum approximately one-half is on 
account of generating plant. If a clean sweep is to be made, 
this means an enormous capital expenditure and a heavy 
financial burden for manv vears until the unproductive capital 
is wiped off. It is this burden which always makes the engi- 
neer and the financier hesitate in taking a plunge for a clean 
sweep, and leads to a more gentle handling of the’ problem. 
The position would undoubtedly be much simplified if the 
State were to advance capital on easy terms. This is not an 
unreasonable proposition, for the country as a whole stands to 
gain greatly with a cheaper supply of electrical energy. 


The Desirability of State Control. 

ON the other hand, if the State advances capital, does this 
necessitate State control? We must confess that State con- 
trol to any large extent does not appeal to us ; it is liable to 
introduce inefficiency, more particularly in an industry which 
ів not fully developed, and which should, therefore, not be 
dealt with on any hard and fast lines. On the other hand. 
some measure of State control has its advantages, and we 
think such control must be expected if capital is advanced by 


be followed in this country. 


the State. It appears to us that the precedent set by the 
American Public Utilities Commission is one that might well 
Such a method would safeguard 
the public interest, and at the same time would permit the 
distributors to form an operating organisation, this organisa- 
tion dealing mainly with the question of generation on a large 
scale for bulk supply. There are many important problems 
connected with any scheme of this kind, one of the most im- 
portant being that of the proper utilisation of our coal. There 
is à tendency at the present day to look more favourably on the 
question of preliminary treatment of coal so as to recover 
ammonia and other products before it is used as fuel. At 
present these valuable by-products are chiefly wasted. Un- 
fortunately, thev cannot be recovered without a certain 
expenditure of fuel in the process, and this no doubt is one of 
the reasons that has operated against the adoption of such 
processes hitherto. The proper utilisation of our coal is, 
however, so important a problem that it should be investi- 
gated with every care, and for this reason there is much to be 
said for the idea that all raw coal should be taxed to a small 
extent. Since a tax of only Id. per ton would bring in a 
revenue of about £1,000,000 per annum it follows that the tax 
need not be at all considerable. Indeed, a sufficiently large 
sum could easily be obtained to investigate the whole problem 
in the national interest. 


Practical Acoustics. 

HILE the study of the practical applications of light have 
made considerable progress during recent years it is some- 
what surprising that there has been no corresponding advance 
in the scientific study of applied acoustics, which enter into 
many practical problems. Apart from its obvious relation to 
the design of musical instruments, it is an important factor in 
public buildings and in fog-sirens and similar sound-devices 
used at sea. The greatest handicap under whichxhe study of 


- such problems has suffered has been the difficulty of securing а 


precise standard of intensity. Measurement is an essential 
preliminary to scientific advance in any direction. [Improved 
methods of measuring light and illumination have been a 
most important element in illuminating engineering. But the 
difficulties of making numerical determinations of the inten- 
sity of light, though considerable, are small compared with 
those attending corresponding measurements in the case of 
sound. The question has been recently taken up in the 
United States, and we notice in the " Journal " of the Franklin 
Institute à description of some interesting experiments by 
Мг. L. V. Kixe on the acoustic efficiency of fog-signal 
machinerv. | 
Sau 

The Inefficiency of Sound Devices: 

In the year 1873 trials on sound signals were undertaken 
by Trinity House, with the co-operation of Prof. TYNDALL. At 
that time it wasfound no sound signal could be relied upon for 
hearing at a distance of more than two or three miles. It was 
also found that the passage of sound through the atmosphere 
was unaffected by fog, falling snow, rain or hail, but that con- 
trary winds caused interference and that sound-shadows 
might be formed by the intervention of points of land, and 
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due to other effects. Experiments followed in the United 
States, but as late as 1903 Lord RAYLEIGH 1emarked that the 
sound produced by a powerful steam siren, capable of being 
heard at a distance of eight miles, required energy to be ex- 
pended at the rate of 100 н.р. This result indicated the need 
for an inquiry into the conditions affecting the acoustic 
efficiency of fog-sirens, and better results appear to have been 
obtained with the “ diaphone," a specially designed com- 
pressed air siren due to Mr. J. P. NoRTHEY, of Toronto. A 
curious circumstance is that, according to Mr. Kiwa, the 
popular impression that sound-energy follows the inverse 
square law is rarely correct. In his criginal experiments 
Major LIvERsMORE, in a report to the Lighthouse Board of 
the United States in 1894, made use of a jew's harp in a 
specially designed box as a comparison standard. Mr. KING 
has made use of the more complete Webster phonometer. 
with which he obtained some interesting results. He finds 
that the acoustic efficiency, even of the latest and improved 
fog-sirens, is of the order of only 6 to 8 per cent., and even 


this is much greater than that of the majority of musical ` 


instruments. We gather that Mr. KiNaG's experiments have 
been inevitably restricted by the war. It is to be hoped, 
however, that the more general study of the use of sound- 
devices at sea is only postponed and will be resumed after the 
termination of hostilities. 
National Education.  — 

THOSE interested in education will note with pleasure many 
of the suggestions made by Mr. HERBERT FisHER, the new 
Minister of Education, in introducing the education estimates 
in the House of Commons last week. We are glad to see that 
an effort 1s to be made to pay the teachers a living wage. 
Mr. FISHER very rightly stated that in — education 
almost everything depends upon the personal element. and 
that if the teacher is bad the most costly buildings and equip- 
ment will not make up for his defects. Certainly the salaries 
at present paid for elementary teachers are no inducement to 
proper talent. It appears that before the war 42,200 certi- 
ficated teachers were drawing salaries of less than £100 per 
annum. Mr. FisHER is rightly of opinion that the first condi- 
tion of educational advance is that we should pay our teachers 
better, and that the State should pay them direct, so as to 
ensure that the increased salaries go into the rightful pockets. 
Another point to which Mr. FISHER also referred was the care 
of our children immediately above the age at which they 
leave school. It is then that they are most impressionable, but 
the country fails to get the best value from the education that 
has been given, because so much of the training and instruction 
is quickly lost. The view that we should economise in the 
human capital of the country, which has been too long allowed 
to run to waste, is one that is eminently sound. 


Sh e ЫНЫ cua Seca cec cr 


British Science Guild. At the Annual General Meeting of 
the Guild, which will be held at the Mansion House, London, 
on Monday next at 4 p.m., an Address will be delivered by 
Lord Svdenham, and among the other speakers will be Sir 
William Mather. Mr. H. A. L. Fisher (Minister of Education) 
and Mr. H. G. Wells. | 

Combined Research Institute for the Entente Nations. — 
- Mr. Audiffred has proposed to the French Senate the creation 
of a special Institute for Scientific Research on the part of the 
Entente nations and neutral countries. Such an institution 
would serve to collaborate researches of common interest and 
is complimentary to a similar proposition suggested in Parlia- 
ment in 190] but intended to apply to France only. In these 
days of specialisation there is certainly a need for some centre 
where the mutual relations of researches in different fields can 
be established, 
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Board of Trade Committee on Electric Power.— Sir Albert 
Stanley has nominated Mr. J. F. Crowley, D.Sc., B.A,M.LE.E. 
to be an additional member of this Committee in order to watch 
the interests of Ireland during the inquirv. 


The Héroult Electric Furnace.— According to “ Engineer- 
ing," licences have recently been granted by the United States 
Steel Corporation for five 6-ton Héroult electric furnaces for 
making special steels, and one 2-ton furnace for making special 
alloys. The installation of these six furnaces will bring the 
total of this type operating, or contracted for, in the United 
States and Canada to 114. Of these 30 have been licensed 
since January 1st of the present year. 


Efficiency Cost of Steam and Electric Winding Plant.— 
In a recent Paper before the South African Institute of Elec- 
trical Engineers, Mr. H. W. Clayden compares three forms of 
winders employed in the Rand mines, and gives the average 
monthly cost during April, May and June, 1916, of the Ward- 
Leonard, three-phase and steam types, as follows :— 
Ward-Leonard. Three-phase. Steam. 


Average shaft H.P. hours............. 25.436  ... 26,124 20,425 
Attendance, oil and E.R. stores . 0-158d. 0.1614. ... 0-1764. 
Repairs, wages and stores ............ 0-97d. 0-292d. ... 0-035. 
Power, electric апа air or steam...... 0-893d. 1038d. ... 17464. 

1:148d. 1-491d. 1:957а. 


He finds that the Ward-Leonard із not only the most ећ- 
cient and cheapest both in power and maintenance, but is by 
far the easiest winder to operate. 


Electricity Supply From the Gas Point of View. ^t the 
annual meeting of the Scottish Gas Managers held at Glasgow 
the other day, Mi. Charles Fairweather, gas engineer of Kil- 
marnock, delivered a presidential address, in the course of which 
he said that the development of electricity supply had brought 
the gas industry from being a monopoly down to the level of a 
competitor, but the change had been for the good of the indus- 
try. To-day in all large cities the two industries progressed 
side bv side. Each had its sphere and its limitations. ln 
thickly populated districts central stations for electricity 
supply would be paid down and current distributed to the sur- 
rounding areas at the lowest possible cost. This was the latest 
form of competition they had to face, and they were handi- 
capped by the large number of small gas undertakings already 
in existence, whereas in electricity supply there was no such 
impediment to progress. By high pressure distribution of 
gas they must rende: available long lines of mains and so absorb 
the smaller undertakings. 


The Industry's Pledge. — The following letter appears in the 
“ Electrical World ” from Mr. E. W. Rice, jun.. President of the 
General Electric Co. : 

The President's message expresses in simple but powerful words the 
solemn and final judgment of a great peace-loving people on the issues of 
this great war. > 

While every thoughtful citizen must realise the gravity of the step* 
which we are now taking. there will be no holding back, and no matter 
what trials the future may have for us. the knowledge that we are fighting 
in defence of all that makes life worth living will enable us to pete vere 
until victory for ourselves and our natural allies has been obtained. я 

Men of the electrical industry, representing every phase of scientific 
and engineering activity, will be able to render invaluable service, ах à 
modern war, as is. well known, cannot be won by courage and strength 
alone, but demands skill in control of complicated machinery, and the ust 
of scientific methods all the time and everywhere. | 

This is not a war between peoples, but a mighty contlict of irrecon- 
cilable ideals of. Government and of life, and there can be no question. 
therefore, that every citizen of this country who treasures our ideals w! | 
weleome the solemn privilege which has been forced upon him of fighting 
for them. We all devoutly hope and believe that the entrance of GUE 
nation on the side of liberty and humanity will bring to a speedy end this 
terrible scourge of the world. 


The Metric System in the United States.-. In view of the 
recent discussion on the metric system at the Institution of 
Civil Engineers on the 22nd ult.. it is of interest to note that a 
conference on the subject was held at the last meeting of the 
American Association for the Advancement of Science. The 
outcome was the formation of a permanent organisation, to be 
known as the American Metric Association. to further the adop- 
tion of the international metric, gramme and litre. which. 1t nii? 
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he noted, were legalised in the United States as early as 1566. 
Discussions on the subject in this country have proved some- 
what inconclusive, the obvious advantages of a change being , 
countered by conjectured difficulties in altering existing 
methods. It would certainly be a pity if the opportunity of 
making progress presented by our present close relations with 
the industries of allied countries using the metric system did 
not lead to some practical step forward being taken. 


Institution of Electrical Engineers.— Election of Council. 
At a recent meeting of the Association of Municipal Electrical 
Engineers of Lancashire and Cheshire the following resolution 
was passed :— 

That the members of the Association of Municipal Electrical Engineers 
of Lancashire and Cheshire congratulate Mr. Wordingham on being 
nominated as President of the Institution of Electrical Engineers, and 
desire to place on record their high appreciation of the servcies rendered 
by him to the profession over a long period of years. 

The Association regrets to note that opposition to the nomination of 
Mr. Wordingham has arisen in certain directions, apparently because he 
has at times offered candid criticism on various matters which have been 
the subject of debate at engineering meetings. ‘The Association feels that 
instead of criticism being the ground for objection to Mr. Wordingham’s 
nomination for this office it should rather be considered а qualification, as 
honest criticism must at all times act beneficially in regard to any subject 
cf a debatable nature. 

The Association enters its strong protest against the unfair attacks 
which have been made against Mr. Wordingham's nomination, as by 
reascn of his official position he is obviously unable to reply thereto. 

The following members were present and signed the resolution :— 


\. L. Pearce. P. P. Wheelwright. A. W. Clegg. 

J. A. Robertson. H. Wilkinson. C. J. Wood. 
R. Blackmore. C. L. Stewart. W. Chamberlain. 
H. Dickinson. A. T. Smith J. E. Starkie. 

8. J. Watson. W. J. H. Wood. D. H. Davies. 


Mr. G. W. Partridge has been nominated as an additional 
candidate for the position of Vice-President at the forthcoming 


election of the Council by the following members :— 

Frank Bailey, C. A. Baker, R. W. Blackwell, F. A. Bond, W. W. Blunt. 
H. R. J. Burstall, H. J. Cash, J. K. Catterson-Smith, C. B. Clay, H. W. 
Couzens, Philip Dawson, А. С. Eborall, A. L. C. Fell, H. W. Firth, Haydn 
Harrison, W. Т. Hodgson, В. Н. Houghton, A. E. Jackson, €. Jones, 
H. A. Madge, E. Manville, P. V. McMahon, E. W. Monkhouse. N. W. 
Prangnell, J. Н. Rider. Н. W. Ridley. Е. Е. Robinson, L. L. Robinson. 
C. Newton Russell, W. Rutherford, J. Sayers, Н. Scholey. W. C. P. 
Tapper. G. H. Verity, F. J. Walker, A. H. Walton. 


Institution of Civil Engineers. -At the Annual General 
Meeting of the Institution of Civil Engineers held on Tuesday 
evening, April 17, the result of the ballot for the election of 
officers was declared as follows :—- 

President: Mr. William Barton Worthington (Derby); Vice-Presi- 
dats: Mr. John A. F. Aspinall (Liverpool). Mr. Harry E. Jones 
(London), Sir John Purser Griffith (Dublin), Mr. John A. Brodie 
(Liverpool). Other Members of Council: Dr. Charles. (С. Carpenter 
(London), Dr. Dugald Clerk, F.R.S. (London), Col. К. E. B. Crompton, 
"B. (London), Mr. Maurice Deacon (Matlock), Sir Archibald Denny, 
Bart. (Dumbarton), Mr. William H. Ellis (Sheffield), Sir Robert К. Gales 
(India), Mr. A. J. Goldsmith (Queensland), Sir Robert. A. Hadfield, D.Sc., 
M.Met., F.R.S. (London), Brigadier-General В. Н. Henderson (London). 
Mr. Robert W. Holmes (New Zealand), Prof. Bertram Hopkinson, 
CG., F.R.S. (Cambridge), Mr. С. W. Humphreys (London). Mr. 
Summers Hunter (Tynemouth), Dr. W. H. Maw (London), Mr. Charles 
L. Morgan (London), Mr. Basil Mott (London). Sir Henry J. Oram, 
K.C.B.. F.R.S.. Engr. Vice- Admiral (London). Mr. Frederick. Palmer, 
СТ.Е. (London), Capt. Н. P. R.-Sankey, C.B.. К.Е. (ret.) (London), 
Nir John Е. C. Snell (London), Mr. E. Е. C. Trench (London). Mr. William 
F. Tye (Canada), Sir Philip Watts. K.C.B.. LL.D., F.R.S. (London). 
Mr. Edward J. Way (South Africa), Sir Alfred F. Yarrow, Bart. (London). 
This Council will take office on the first Tuesday in November, 1917. 

The Council of the Institution of Civil Engineers have made 
the following awards for Papers read and discussed during the 
Session. 1916-1917 : -Telford Gold Medals to Messrs. G. W. 
Humphreys and J. B. Ball (London) : George Stephenson Gold 
Medals to Messrs. P. V. O’Brien and Jolin Parr (Perth, W.A.) ; 
Telford Premiums to Mesars. P. V. O Brien (Perth, W.A.) J. L. 
Hodgson (Luton), W. Brown (Glasgow). and P. M. Crosthwaite 


(London): and a Crampton Prize to Mr. Е. J. Waring, C.LE. 
(London). The awards for Papers published in the “ Proceed- 


ings " without discussion will be announced later. 
It is announced that candidates for the Associate-Member- 
ship examination will in future be required to show a suitable 
knowledge of one of the following languages: French, Ger- 
man. Hindustani, Italian, Russian or Spanish. i 


THE ELECTRICIAN. 


139 


OBITUARY. 


DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— 

We regret to record the death of Mr. H. А. S. White, A.M.L A. E. 
senior motor engineer of a salvage vessel of the Royal Fiéet Auxiliary, 
who was drowned, in consequence of the vesse] being driven ashore in a 
heavy gale on the 11th inst. Mr. White, who was 29 vears of age, and 
мах ће only son of one of the oldest employees of THE ELECTRICIAN Co., 
started business on his own account as a motor engineer in 1910, and since 
March, 1916, he held an Admiralty appointment: He had been a lec- 
turer and instructor in motor-car engineering at the Farnham, Guildford 
and Wimbledon Technical Institutes, and at the last-mentioned institute 
he was engineering assistant master in the junior technical school and 
evening classes. In 1912 he passed the City and Guilds final honours 
examination in motor car engineering. and was placed on the City and 
Guilds list of registered qualified teachers. In 1913 he was elected an 
Associate Member of the Institution of Automobile Engineers. He 
was in charge of the electric lighting on the vessel on which he was 
engaged, and only returned to duty after a short leave on the 8th inst. 
Mr. White held an experimental licence for wireless telegraphy until the 
outbreak of war. 

Lieut. J. C. Wright, R.G. A., 25 усатѕ of age, who was killed on April 10, 
held the B. Eng. degree of Liverpool University. 

Second-Lieut. A. A. Johnston, R.F.A., formerly in the G.O. dept. of 
the India Rubber, Gutta Percha & Telegraph Works Co., died of wounds 
on the 16th inst. 

Capt. E. M. Green, Hampshire Regt., 27 years of age, missing and 
unofficially reported killed, received scientific training at the City and 
Guilds Technical College, Finsbury, and afterwards became a chartered 
patent agent. 

Sergt. J. Place, E. Lancs. Regt., killed in action, was formerly a con- 
ductor on the Burnley tramways. 


PERSONAL. 

Mr. A. H. Seabrook, the general manager of the Marylebone 
Electric Supply Dept., has been asked by Sir Arthur Duckham, 
chairman of the Advisory Committee of the Ministry of Munitions, 
to advise him in connection with a scheme for securing the econo- 
mical use of coal. 
Mr. A. H. Desfcrges, who has been in the service of Messrs. Sie- 


mens Bros. & Co. (Ltd.) nearly 20 years, has been gazetted Second- 
Lieut. (temp.), and appointed Equipment Officer, R.F.C. 


Mr. R. C. Sticht, who has been appointed by the company owning 
the Mount Read-Rosebery (Tasmania) mines to make investigations 
and conduct experiments in connection with the electrolytic treat- 
ment of Hercules and Rosebery ores, recently left Tasmania for 
America. He anticipates being away for six months. 

The Director-General of National Service has appointed Mr. R. E. 
Graves to be Director of Substitution. 

War Honour.—We learn that Bomb. A. R. Biggs (R.G.A.), 
formerly in the India Rubber Co.’s rubber department at Silver- 
town, has been awarded the Military Medal. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 27th (to-day). 
PHYSICAL SOCIETY. 

ó p.m. At the Imperial College of Science, Exhibition-road. 8. 
Kensington, S.W. Papers on “ A Note on the General Equation 
for Wave Motion in an Elastia Medium,” by Prof. J. A. Fleming. 
F.R.S.; “The Effect of Stretching on the Thermal Conduc- 
tivity of Wires,” by Mr. A. Johnstone, B.Se. ; and ‘‘ Cohesion,” 
by Prof. H. Chatley, D.Se. 

MONDAY, April 30th. 
BRITISH SCIENCE GUILD. 

4 p.m. At the Mansion House, E.C. Annual General Mecting. 
Address on “ National Reconstruction," by the Rt. Hon. Lord 
Sydenham, Е. К.М. 

Rovar SocrETY. 

4.30 pm. At the Royal Society, John-street. Adelphi, W.C. 
Howard Lecture on ‘ Works Organisation and Efficiency," by 
Prof. W. Ripper, D. Eng., D.Sc. (Lecture И.) 

TUESDAY, May 1st. 
FARADAY SOCIETY. 

8 p.m. At the Rooms of the Chemical Society, Burlington House, 
W. General Discussion on Osmotic Pressure, Papers on 
“The Colloidal Membrane : Its Properties and its Functions 
in the Osmotic System,” by Dr. F. Tinker ; '' Osmotic Pressure 
in Relation to the Constitution of Water and the Hydrates of 
the Solute,” by Mr. W. К. Bousfield, F.R.S. 


THURSDAY, May 3rd. . | 
INSTITUTE OF METALS. 
8.30 p.m. Atthe Institution of Civil Engineers, Great George -strect. 
Westminster, S.W. ‘The " May Lecture "—"' Researches made 
Possible by the Autogra phic Load- Extension Optical Indicator,” 
by Prof. W. E. Dalby, F.R.5. 
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ELECTRIC VEHICLES." 


BY C. G. CONRADI. 


Electric vehicles, although rapidly increasing in number in this 
country, are not a very familiar sight in our streets. In the United 
States it is otherwise. There are already over 35.000 electric 
vehicles in the States, and the fact that 70 per cent. of recent orders 
were repeats speaks for itself. In Greater New York there are over 
2,500 commercial electrics, which is some 43 per cent. of the total 
number of vehicles used for commercial purposes. 

High-speed, high-powered touring cars have no doubt. led business 
men to call for the same features in vehicles required for commercial 
and town use, in jgnorance of the fact that running costs go up 
within limits roughly as the square pf the speed. 

In comparison with horse traction, it is found, when all expenses 
have been duly charged, that in practically all spheres of operation 
horse traction is more expensive and less efficient than motor traction, 
its best relative performance being in very short haul traftic, with 
numerous stops, a service suitable to its low speed. and radius of 
action. This can be readily understood, as the capital costs in the 
case of a horse and its comparatively inexpensive vehicle are low, 
whilst the repairs item is almost non-existent. 

A deterrent to the more general use of the electric passenger 
vehicle is no doubt the high first cost. Under normal conditions 
and with continually increasing output, prices will fall; but it is 
questionable whether the £100 electric of Dr. Steinmetz will ever be 
realised, although it has recently been announced that a New York 
firm are putting a vehicle on the market at £200, whilst the already 
large numbers of taxis in American towns are to be swelled by an 
additional 500 in New York, and a similar number in Chicago. In 
spite of high cost, and probably assisted to some extent by the 
abnormal conditions under which the petrol vehicle finds itsclf, the 
number of electrics has increased in about two years from 75 to over 
1,000, with ever increasing acceleration. 

The “ Fram.” which is a French machine, is а роса instance of the 
possibilities of designing the chassis readily for а special purpose. 
This has some unusual features. The power unit is completely 
installed on a detachable fore carriage, which can be used with a 
number of bcdies designed if requircd for different duties. Special 
loading devices can be employed, and winches, capstans, tipping 
gear, &c., run off the car battery. It is most important that full 
advantage should be taken of such auxiliary apparatus in order to 
distribute the capital charges and wages over a greater mileage, the 
main idea being to keep the high priced vehicle moving and at work, 
not standing for long pericds idle whilst being loaded or unloaded. 

Features which have been pointed to as serious drawbacks to the 
electric veliele are its comparatively low speed and the weight of the 
.battery. First as regards speed, what is required for urban work is 
the maintenance of as high an average speed as is economically 
possible. 1 would draw attention to the following figures, which 
give the results of a series of tests published in “ Central Station " 
between an electric and a petrol lorry geared respectively for 12 and 
18 miles per hour. The course was triangular and the roads good. 
Duration of stops in the case of (a) two minutes, (b) one minute ; 
number of stops 24 ; distance between stops 0-42 mile. 


r7—— Average speeds ———— 


| Electric. Petrol. 

(a) Leg 1 level .............,....... 10-76 . ...... 9-41 
"pono T 708 ...... 8.85 

TE Чаомп..................... 11-42 ...... 7:2 

ANCTARC: ои иын 9.665 ...... 8-48 

(b) Leg 1 level ............... Res dl Е 10-08 

° NE liu Mem 69 | .... 7-83 
жє? wb OWA.” ectestessscisvetes 11:8 ...... 10-56 
&-А%Ўегасе Zussecessedatisucu eR Ek 10-03 ere 9-48 
Genera] average .................. 9-84 _...... 8-98 


This shows the average speed of the electric to be approximately 
10 per cent. higher, although geared and powered for a 30 per cent. 
lower speed. The battery considered alone is certainly a heavy 
piece of apparatus, but when the total weight of the different types 
of vehicle are considered it will be found that the electric is only a 
few hundredweights the heavier, and this at the low maximum 
speeds in use is no great disadvantage. 

For commercial vehicles the most common design embodies a 
plain rectangular channel or pressed steel frame, semi-elliptical 
springs with countershaft, and roller chain drive to the rear wheels, 
the motor being connected to the countershaft, which carries the 
differential gear by silent chain, spur or bevel gear. Other less 
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usual but more flexible designs employ motors built into the wheels. 
themselves, two or all four wheels being driven as desired. The 
most notable example of this design is the Cedes, in which a dis- 
tributed field is used, and many of which are in use in London on 
ambulanee and fire brigade work, giving a mileage of up to 100,000 
without appreciable depreciation taking place. 

The Walker Vehicle Co., of Chicago, build the complete power 
unit in the back axle, which consists of a torpedo-shaped casting 
containing a single motor and the differential gear. The motor 
spindle is hollow, and encircles the drive shaft, wh ch passes through 
the centre of the axle. Fach end of the drive shaft carries a pinion 
which engages with two idler wheels, one on each side of the centre 
line, these in turn driving the internal toothed Pis which is practi-. 
cally the full d'ameter of the wheel. 

The Commercial Truck Co. until recently айий worm gear 
on their smaller chassis. This. however, has now been brought 
into line with their other sizes, where a motor with concentric 
double reduction epicyclic gear is used on each wheel. In the 
heavier machines all four wheels are driven, with usually only the 
front wheels steering. Some makers have developed four wheel 
steering, but it is seldom that this is necessary, besides which it 
greatly increases first cost and leads to difficulties in steering. 

The Couple Gear Co. use a high-speed motor mounted in a fixed 
horizontal position in the wheel, its shaft carrying a bevel pinion 
at each end, gearing with two parallel bevel rings on which the road 
wheels are mounted. The motor is set at a slight angle to the plane 
of the wheel, so that the pinions engage with their respective halves 
of the racks whilst being free of the other half. A reduction of 
25—1 is used, and an efficiency of 97} per cent. is vouched for by 
the American Bureau of Standards. 

In the wheel drive of the Mossay vehicle, which is now being built 
in this country, internal helical gear is used with a reduction of 
about 15:1. A special feature of this design is that the vertical 
axes of the steering pins are in the centre plane of the wheel, which 
reduces steering forces to a minimum and prevents road shocks being 
transmitted back to the steering wheel. 

A vehicle which has been largely used by the municipal authorities 
in Paris, Naney and other towns in France, is the Fram, in which all 
of the driving mechanism is carried on a detachable fore-carriage. 
Steering is assisted by accelerating the outside motor above the speed 
of the other by means of an automatic attachment to the steering 
wheel. This throws 27 cells out of the complet? 44 on to the outside 
motor and 17 cells on the other. 

A fact that strikes one in studying the design of the various 
vehicles now on the market is that no two are exactly alike, but no 
doubt cach designer has had in view the obtaining of as high a 
mechanical efficiency as possible. "This is very essential in electrics, 
as low efficiency scriously affects the battery, and through it the 
speed and effective radius of the vehicle. Ball or roller bearings 
are usually considered essential as affecting the efficiency, especially 
on heavy loads and in frequent stop service ; but it is very ques- 
tionable to my mind whethe. they justify themselves commercially, 
as they add both to the weight and first cost of the vehicle. The 
former give good results on the motors and countershaft, but for the 
wheels roller bearings are desirable, especially the Timken type,. 
which allow of adjustment for wear. 


The Battery.—The types of battery available at the present time 
number practically only two—viz., the lead sulphuric acid com- 
bination and the iron-nickel alkali cell. The former may be further 
divided into the flat plate and the ironclad exide, in which the active 
material of the positives is enclosed in hard rubber tubes. To secure 
lightness, the ordinary flat plate in the past has been reduced until 
it is usually only about ] in. thick. Plates of this thickness are not 
such as will stand up to excessive vibration or buckling stresses, and,. 
although well supported by separators, require to be taken out at 
fairly frequent intervals—say after 4,000 to 5,000 miles running— 
and the sediment washed out of the containing boxes. The spacing 
of the plates is arranged to be the minimum that the volume of 
electrolyte will permit, whilst the specific gravity is kept high, 
frequently as high as 1,300. The separators are usually of wood 
ribbed on one side and plain on the other, the plain side being placed 
next to the negative plate and the ribbed the positive, with a thin 
perforated sheet of ebonite between. Celluloid should not be used 
for separators, as the strong acid eventually attacks this. 

The boxes are made of hard rubber with sealed-in but removable 
lids, which prevent splashing, rubber vent plugs being fitted to allow 
of the addition of distilled water, the taking.of gravities, &c. 

The ironclad battery costs nearly double what the thin flat plate: 
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battery does, but as it has many advantages besides that of having 
at least double the life it no doubt is the better paying proposition. 
It can run a much longer time without cleaning out, and it can be 
boosted at very high rates. This capacity for taking high rate 
boosting charges which the ironclad enjoys, together with the Edison 
battery, has entirely altered the radius of action of electric battery 
vehicles. For instance, the vans used by a cartage company in 
London, which have a normal radius of about 40 miles, are doing 70 


mules per day regularly by reason of their having a mid- ind boost. 


of 13 hours. Me d 

The only factors in charging at high rates which may act in- 
juriously are gassing and heating, and-these appear when? more 
current is being passed through the battery than the plates can 


utilise. When the battery has been fully discharged, 50 per cent 


of the charge can be put back in an hour without damaging it in any 
way. | ‚ж 
The method requiring least attention is that where a constant 
potential of 2-3 volts per cell is applied, and by which sume 90 per 
cent. of the charge can be got in. 4 Тері) necessary, however, that 
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the charging apparatus should be fit to stand this, as the current at 
commencement of charge with a fully discharged battery will be 
five times the normal—i.e., the instantaneous current on a 2-ton 
vehicle battery will be 200 amperes, which will, however, fall to 
about 40 amperes in two hours. 

Great care appears to have been bestowed on all the details of the 
Edison cell, and it. is mechanically fit to stand up to all the abuse 
which is likely to be met with in vehicle working. As is to be ex- 
pected from a congideration of the construction of the Edison 
battery, its cost is high, and for the same duty is roughly twice the 
price of an Ironclad Exide, although, on the other hand, it is guaran- 
teed to give at least doüble the life and require very little attention. 
The voltage is low, only 1-2 per cell, but the individual cell is light, 
and the larger number required does not mean an jncrease in total 
weight. The internal resistance is high, which is a disadvantage for 
some classes of service. 

The cell known as the “ Alklum " is similar in type and construc- 
tion to the Edison, and is based on a prior patent to the Edison. 
granted to E. W. Jungner in 1899. 

The location and design of the battery compartment are important, 
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and must be such as to involve the minimum amount of labour fin 
giving the battery attention. It is most commonly slung from the 
underside of the frame, and in this case should be preferably arranged 
for drawing out on rollers in such a manner as to expose every cell 
fully to view. A particularly neat arrangement of this kind is that 
employed on the Mossay chassis, where the battery is contained in 
two boxes carried by rollers on cross channel irons on the underside 
of the frame. The rollers are attached to the boxes by levers. and 
are normally out of action until the levers are raised, when the weight. 
is transferred to them and: the boxes easily drawn out sideways. 
Another method is to make the whole compartment easily remove- 
able, but this entails the use of a small truck and some form of 
lifting and lowering gear. This methed is very suitable where a 
system of battery hire is in force, as it enables a discharged batterv 
to be quickly replaced by a charged one, with only a few minutes’ 
delay to the vehicle. ; 

» In the G.M. design the battery is placed above the frame and 
partly under the driver's seat, where it is always accessible at a 
moment’s notice, the only objection being that it lengthens the whole 
chassis a matter of perhaps a couple of feet. A usual 
position for the battery on pleasure cars is under a 
hood in front, giving it à very similar appearance to 
a petrol car. 

The batteries which we have examined will be seen 
to have different characteristics, and therefore they 
are not equally suitable for all services. Thus the flat 
plate lead battery is most likely to be used for light 
work, where often low first cost is a desideratum, and 
where heavy discharges are not likely to be often called 
for, although in the case of private owners the attention 
required by a lead battery, which must be to a certain 
extent skilled attention, may make the more expensive 
alkaline battery a more attractive proposition. 

For work on heavy and hilly routes the Ironclad 
Exide has the advantage of being able to give heavy 
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discharges without dropping its voltage appreciably, and with the 
advantage over the flat plate battery that heavy charging and 
discharging can be done without much risk of loss of active 
material. 

The alkaline battery, and more particularly the Edison, is pro- 
bably most useful where charging time is limited and full advantage 
can be taken of its capacity for rapid charging and where rough usage 
is likely to be the rule. Unless other conditions favour its use, it 
should not be used where current is expensive, on account of its lower 
efficiency, and for the same reason it is at a disadvantage on hilly 
routes. As far as can be ascertained, the Edison battery is foolproof, 
provided nothing but distilled water is added to it and its tem- 
perature is not allowed to rise above 140°F. 

On account of battery capacity, it is desirable that motors for road 
vehicle work should be as light and efficient as possible without 
sacrificing anything in the way of reliability. They should be 
specified to give 300 per cent. overload without Sparking, and this 
they are frequently called upon to do in practice. 

It is not usual to fix either fuses or automatic cut-out switches 
in the power circuit, and no great apparent need for these has arisen 
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in operation; the light and horn circuits of electrics are, however, 


„protected by fuses, and an automatic cut-off switch operated by a 


contact on the meter is generally fitted in the charging circuit in 
the case of vehicles using lead batteries to prevent overcharging. 
A reversible electricity meter with large dial should be fitted on 
battery vehicles to show at all times the state of the battery. A 
very uscful type of meter is that manufactured by the Sangamo 
Electric Co., in which a form of differential shunt is used to com- 
pensate for battery inefficiency and give preferably a correct reading 
on charge and run fast on discharge to an adjustable extent. The 
amount of such adjustment will vary according to whether the 
battery is lead or alkaline type, and also with the nature of the work 
which is being done. 

Conditions of service vary so widely that it is impossible to set 
down figures for running costs without making a study of each 
individual case. Fig. 1 shows the weekly consumption of current 
of three vehicles throughout a year’s working. The curves indicate 
two maximum periods, usually occurring in autumn and spring, 
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with a low point at Christmas and low all through the summer. The 
maximum periods of consumption coincide with the wet periodsof the 
усаг, the roads being generally hard and dry round about Christmas. 
In the case of the }-ton Edison vehicle, the peak in January was 
found to be due to the vehiele having to be run with a broken spring 
(front) and the body blocked up with wood, when no doubt the wheel 
was somewhat out of linc. 

Fig. 2 emphasises the fact that high priced vehicles should be kept 
running as much as possible of their time, so as to spread the capital 
charges and keep down the cost per mile. A good return is 
obtained on money spent on loading devices, and therefore no pains 
should be spared to scheme out the best methods. 

The electiic vehicle should be backed up as strongly as possible 
by central station engineers, as from their point of view it provides 
а very profitable load, being mostly off the peak, and it may also be 
quite an extensive one, an average sized vehicle consuming 12,000 
units per annum, representing at ld. per unit a revenue of £50, with 
little if any additional capital expenditure. 


 WAYLEAVES. | | 


The following is an account of а discussion which took place 
before the Institution of Electrical Engineers on Mr. C. Ver 
nier's Paper on the above subject. Ап abstract of the Paper 
appeared in THE ELECTRICIAN of April 20th : 


Mr. C. Н. WonpiNGHAM said it was essential to the success of large 
power undertakings that there should be overhead mains, and also that 
such underground mains as there were should be taken by the most 
direct routes. 16 was also important that existing rights—local authori- 
ties or private—should not be unduly interfered with. 
stances, however, these rights had been employed in an iniquitous 
manner to obtain advantages to which the authorities or peisons had no 
possible claim, and which cquld not have been contemplated by Parlia- 
ment when their rights were granted. As Mr. Vernier said, there should 
be an appeal to some competent tribunal, composed of persons having 
judicial functions and accustomed to weighing evidence and aided by 
expert and impartial advisers on the technical points. 

Col. А. M. OarrvirE said the evil dealt with by the Paper required 
more than ever to be dealt with in view of the large possibilities for elec- 
tricity which were expected to follow the war, when he thought Parlia- 
ment and the public would be in a more reasonable spirit in regard to the 
matter than they had been before the war. The Post Office Bill giving 
rights of wayleave over private property was passed last vear without 
serious opposition. Mr. Vernier referred to the satisfactory statutory 
powers obtainable by power enterprises under the Electric Lighting Acts. 
He did not regard them as satisfactory. An enterprise without statutory 
powers was in an equally good position to obtain wavleaves over private 
property. Both depended upon negotiation. The undertaking without 
statutory powers was not restricted in its power of placing wires over a 
roadway, whereas the authority. with statutory powers had to get the 
consent. of the.local authority, which might attach unreasonable. condi- 
tions. The Post Office had. suffered enormous inconvenience ала loss 
from the difficulty they had in dealing with public authorities. ‘There 
were such an enormous number of road authorities guided by advisers 
with extraordinarily varying knowledge of the law. ‘There was a strong 
case for legislation in that respect as well as with regard to powers over 
private property. with regard to which the resonableness of Mr. Vernier's 
scheme could not be doubted. There should be a judicial body to deter- 
mine the conditions on which statutory rights over private property 
could be obtained. This should not be put in the hands of individual 
arbitrators advised by surveyors unfamiliar with the conditions applying 
to electrica] work, The Post. Office found County Court. Judges. and 
Stipendiary Magistrates varied extremely in their views and gave un- 
reasonable judgments. The Post Office had the right of appeal to the 
uulway Commission, and they would prefer always to deal with a regu- 
larly constituted body with experience of the circumstances to be eon- 
sidered, 

Mr. W. B. Woopnovsr satd the existing legislation did not give them 
the freedom they should hive. One or two additional reasons why com- 
pulsory wavleaves for overhead wires should be obtainable were as fol- 
lows : In many distrets underground mains were dangerous because the 
districts were undermined. "here was often à case on those grounds for 
running overhead dines on higher pressures than Mr. Vernier had men- 
tioned, and the power companies also had to transmit very large amounts 
of power for some distance. ‘The wayleave of to-day involved two lines 
at the worst, but that of the future might involve a dozen, and rights 
over wide stretches of country would be required to get the current away 
from their big power stations, It was an urgent necessity if they were 
to develop on those lines, and it was practically the only way the demand 
could be dealt with to-day. Still further wayleaves would be required 
when railway clectrification was done on a general scale. The national 
need for eleetrie power was as great as for telegraphs and telephones, 
and the valuable precedent of last vear's Bill must not be lost sight of. 
‘The recommendation. of Lord Cross’s 1900. Committee. with regard to 
wavleaves for wires, cables, pipes and other things mentioned by Mr. 
Vernier, had not been acted upon. There was no need to distinguish 
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between a county borough and an urban district council. Their con. 
stitution had nothing to do with the nature of the way over which one 
wanted to take the overhead lines. The suitability of overhead lines 
should be determined by some tribunal sitting locally. A wayleave 
could not be granted under the Settled Lands Act for more than 21 vears. 
That point might be dealt with in new legislation. In dealing with lands 
in the hands of trusts or executors it was sometimes necessary to pay a 
great deal for legal expenses. In one case he had to get a wayleave for 
about two miles of mains, and the legal expenses were nearly £100. А 
business had grown up of seeing how much could be got out of public 
supply authorities in that way. He got a waylcave for six poles, ter- 
minable by six months’ notice, and the legal expenses were £9. It was 
scandalous that a supply authority should be robbed in that way. There 
should be no veto by a small local authority. An urban district council 
offered to give his company permission for a 10.000-volt line on condition 
that it was covered with insulation throughout. He trusted the whole 
question of wayleaves would have the attention of the Board of Trade 
Committee that was now sitting. The Institution should support with 
one voice Mr. Vernier's recommendations. | 

Мг. D. A. STARR said he trusted the recommendations in the Paper 
would awaken our legislators to the unsatisfactory conditions under 
which the electric supply industry was operating. In Scotland, however. 
there were not so many obstacles. Harmonious relations existed between 
the undertakers and the local authorities, who were really the County 
Councils and who mostly aqted as reasonable business men. His com- 
pany had many miles of overhead lines, mostly on private ground. A 
xpecial department under the guidance of a skilled valuator dealt with 
wayleaves. They had little trouble now with the local authorities, the 
Board of Trade dealt with the matter in a public spirited manner, and the 
regulations imposed were not onerous. The company had demonstrated 
to the satisfaction of the road survevors that overhead crossings were not 
dangerous, if constructed in accordance with the Board of Trade Regu- 
lations, and they generally advised the County Councils accordingly. 
The author did not refer to private roads open to the general publie and 
public roads over and under railways. These were almost as important 
as the matters dealt with. The imposition of easement rents in the case 
of roadways open to the general public was unjust, and merited prompt 
redress. The granting of authority might be vested in local authorities, 
ax in the case of highways. and without payment. His company had а 
satisfactory arrangement with the railway companies. The latter fixed 
for cables over or under the railway an annual nominal rental, or charged 


arate per mile and a rate per 1,000 units per mile per annum. The 
annual rental asked by some landowners was extortionate. Model 


rates stated to landowners when giving them plans, particulars of pole 
positions, &c.. were Is. per pole standard per annum. and ld. per lineal 
vard per annum for cables laid solid. and the company undertook te 
remove the cables on receipt of six months’ notice, and to settle all reason- 
able claims for surface damages sustained by tenants in consequence о 
the laving, maintenance or removal of eables. Negotiations were opened 
with the agricultural tenants, and their support enlisted if possible. 
Nome progressive farmers weleomed the proposals; as they required powtt 
supply, and they were sometimes provided with trafsformers ах а set-ofl 
against damages claims On the same basis as the poles the price for 
underground cables should not exceed 0:15d. per lineal yard. His com- 
pany paid at once for the damage done in the construction of the Ines. 
and the annual payment was made in accordance with the damage done 
im the maintenance of the lines. "he. Paper showed. that remedial 
measures should be taken at once in regard to obtaining consents. Ап 
appeal to the Board of Trade should be allowed in all cases, and questions 
concerning amenities of land owners or tenants should be Jeft to an inde- 
pendent arbitrator, In. Ontario, where publie utility companies cout 
expropriate hand, negotiations were facilitated. and arbitration was Un 
necessary in many cases. Jf the Supply of Electricity Bill became law 
a great many of the present difficulties would disappear. 
Mr. А. J. Хтеввх said the difficulties in regard to wayleave-gettnz 
were much greater with regard to small people than with big people. ane 
compulsory legislation for expropriation would be supremely bene ficial. 
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The Post Office engineer would find it his duty to secure that the Post- 
master-General's rights should be conserved in connection with any 
legislation on behalf of the power authorities, but the Post Office engi- 
neers and the power engineers were brothers-in-arma, and should be in а 
position to help each other. It might be desirable to draft a short bill 
conferring upon power engineers the same privileges and concessions as 
were conceded to the Post Office. It might be argued that the privi- 
leges of the Post Office had not proved oppressive to private owners, 
that they had proved advantageous to the community, and that it would 
be a convenience for all electricity undertakings to be controlled by the 
same conditions and procedure. ‘The Post. Office had the right of appeal 
to the Railway Commissioners, whereas in the Paper the assumption was 
that the appeal of the power engineer should be to the Board of Trade. He 
did not know how Mr. Trotter would view a suggestion that the Board of 
Trade in regard to power undertakings should be somewhat in the same 
relation to them as the Post Office was to telegraphs and telephones, i.e., 
rather that it should control the general arrangements of the system 
than that it should be in a position to act as adjudicator, and, if the pro- 
vedure for power undertakers were assimilated to that of the Post Office, 
the Board of Trade would then be in a position rather to support the 
power undertaker before the loeal tribunal than to merely act as an 
adjudicator between the parties. The undertaker would then have the 
collaboration of &n authority that had a wide experience of the whole 
buginees in hand. In those conditions any concessions or advantages 
secured by either the Post Office or the power undertakings would auto- 
maticallv be extended to the other. 

Mr. J. C. WiaHaAM asked why anybody should have the right to forbid 
electricity undertakers putting their lines overhead. There was no 
argument in favour of the retention of legislation giving such a right. 
The points as to whether it was proper to run a certain line and as to the 
compensation to be paid should be kept quite distinct. The power 
engineers would be pleased to have the same rights as the Post Office, who 
ran wires where they liked. disputes being settled by a magistrate or 
County Court judge, or in Scotland by a sheriff. The Lands Inquiries? 
Committee's report, quoted by the author, recommended that a Govern- 
ment de part ment should say whether a scheme should be carried out, and 
that judicial Land Commissioners should assess any damage. The 
author proposed to put both these powers in the hands of the Board of 
Trade, and the alternative suggestion that the question of Compensation 
should be referred to two surveyors would not appeal much to anyone 
who had had to deal with surveyors. The draft bill prepored during the 
pst 12 months between the Association of Electric Power Companies 
and the Municipal Engineers went carefully into the withholding of con- 
sent and the granting of wayleaves. According to that Bill the power 
of deciding whether a line should be run was to be given to the Board of 
Trade, who were also to appoint the arbitrator, and all questions of com- 
pensation were to be handed over to the same arbitrator. That was 
because only one man who was continually dealing with questions of way- 
leaves could be expected to form a fair judgment as to the compensation 
to be prid ; otherwise decisions of £1. a pole would be given in one district 
and ls. a pole in another. In the draft Bill put before Sir Charles Par- 
sone’ Electric Committee the question of establishing a judicial electricity 
committee somewhat on the lines of the Railway Commissioners—some - 
what of the judicial nature proposed in the Paper—was put forward 
with «trong evidence in its support. Possibly that body war wanted for 
deciding the judicial points. The Board of Trade or the new electricity 
committee, if established, might decide the technical points as to whether 
a line should be run, but the question of compensation should go into the 
hands оға judicial body, and not into the handa of an arbitrator appointed 
hy à Government department. 

Mr. E. T. WiLLIAMS said the advance which electricity supply would 
make if the proposed reforms were carried out would benefit manufac- 
turers and put t hem in a better position to meet foreign competition. In 
the interests of the country they had reason not only to expect but to 
demand that electricity supply should reccive the consideration which 
was due to it. To show thc unreasonableness of local authorities he 
quoted charges per annum per acre demanded by such authorities, and 
varying from £117 to £4.202. In many cases of supplying munition 
works powers had to be taken under the Defence of the Realm Act to 
force wayleaves to be granted. The author thought there should be a 
tight cf appeal to the Board of Trade in all cases. He suggested that they 
might add '' or an electricity beard.” possibly acting with the Board of 
Trade. A small extension of the Telegraph Construction Act. 1916. 
providing that “the Board of Trade or Electricity Board is empowered 
to authorise the laying down or erecting of power lines on private lands "" 
would give them their remedy at once. © It was important that electricity 
supply should be represented in a concrete form by a recognised public 
or semi-public body. The Land Inquiry Committee recommended that 
the Government department (he would add “or Electricity. Board ") 
Authorised to give such sanction should have the power to make an order 
for the compulsory acquisition of casements or wayleaves. This report 
eould be referred to in making applications. He thought the majority 
of cases could be settled by the Electricity Board which he suggested 
should be established. and that.it would only be necessary to appeal to a 
higher authority in exceptional cases. Much had been achieved by the 
industry, but he thought the time had come when if they got the pro- 

'd power behind them they would be carried on to achievements 
which they did not realise at present. There would he a vast amount of 
electrification after the war, and Parliament would probably be choked 
with work, so that progress ought to he made now with the matter under 
discussion. Electricity supply was more important than the water 
supply and the docks, and they should not hesitate to demand that а 
public body should be appointed to dcal with it. 
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Mr. H. M. SAYERS said the Spanish law regarding wayleaves substan * 
tially followed the Italian law. Compulsory wayleaves were granted 
subject to proper compensation. Compensation was decided by the 
application of the general law for easements. The regulations had some 
points of difference from the Italian and French law. He would send 
in a translation of the regulations and’an abstract of the general law with 
regard to compensation. 

Mr. J. E. KiNcsBURY said Mr. Vernier’s proposals were sound and 
necessary. The question was how soon they could be carried out. The 
powers obtained by the Post Office last year were recommended by a 
Parliamentary Committee in 1885. If a Parliamentary Committee's 
proposal took 30 years to be carried into effect how long would a pro- 
posal by that Institution take? They were sutfering from a lack of public 
appreciation of what the proposals meant. He had to remain some years 
without a telephone because the Dulwich College Commissiorers refused 
to have any overhead wires on their land. When public bodies had 
opinions like that it was not surprising that private individuals resented 
any inte, ference with their property. People should be educated to 
regard the matter from the point of view of public utility and not to 
stick to their rights to the injury of their fellows. 

The PrestpENT said the Paper under discussion was written at the 
request of a committee appointed by the Council to report to them on 
certain lines, The future of electric supply was elosely wrapped up with 
the erection. of super-power stations, the question of the outlet from 
those stations was wrapped up with necessary modifications in legisla- 
tion, and if was thought advisable to call upon a member competent 
to deal with the matter to lay its whole history before them. The 
Council had decided to grant the Paris premium to Mr. Vernier for his 
Paper. The non-statutory authority was immensely stronger than the 
statutory опе. A local authority could not refuse permission to a non- 
statutory undertaker to cross a highway, but if a line was to run along the- 
highway it would be a matter of negotiation. A statutory authority was 
in a different position. The Post Office were very flexible when dealing 
with non-statutorv authorities, and gave them reasonable facilities 
Italy secured compulsory wayleave powers in 1894, Switzerland in 1902, 
and the United States in 1912. He thought we should obtain them in 
the next two vcars, 

Mr. VERNIER said, in reply to the discussion, he was sorry two years: 
had elapsed since he was first approached with the suggestion that he 
should contribute the present Paper. The present extraordinary cir- 
cumstances were to blame for the delay. He agreed that the present. 
was a propitious time to bring up such a Paper. Since the Paper was 
written the. Board of Trade had appointed a committee to inquire into 
the question of providing a sufficient supply to consumers. This was a 
secondary question, but no doubt the committee would also consider t he 
main question. Mr. Stubbs said the powers granted to the Post Office 
had not been oppressive to landowners, but so far as he could find they 
had not been exercised to any meat extent. It was too early to form an 
opinion as to what reception the Act of last year would receive from the 
public, As Mr. Starr said, the County Councils were the authorities 
It was a point worth 
remembering that they were not in England, Ireland and Маек, аз they 
sometimes tried to exercise powers that had not been conferred upon 
them. The company with which he was connected had a similar orga- 
nis tion to that mentioned by Mr. Starr to deal with wayleaves. A good 
many difficulties were experienced in the smaller undertakings par- 
ticularly, because there was no proper organisation to deal with the sub- 
ject, it being left to local or district engineers, with no co-ordination 
between the individuals. There were certain powers to break up private 
roads inthe Electrie Lighting Acts, and roads were scheduled in the par- 
ticular Kleetric Lighting Orders. For roads not scheduled a further 
order could be obtained for particular roads, and the question of com- 
pensation was referred to an arbitrator. His company had a similar 
arrangement to that mentioned by Mr. Starr foi a standard payment 
to coal companies and a charge per unit, and they had a similar ar range- 
ment with a railway company. Railway companies claimed that they 
were entitled to a wayleave if & cable was supported by their bridges, 
although the roads over the bridges might be publie roads which the 
electricity undertaker was authorised to break up. As а compromise 
in such cases his company fixed a standard charge. He was surprised 
that Mr. Starr agreed to a charge per unit. It was an iniquitous arrange- 
ment, and was one of the onerous conditions landowners had tried to 


impose, but it was no business of theirs what was done with the current. 


Mr. Starr mentioned ls. per pole for overhead and 14. per yard for cable. 
That worked out at 14. per vard for overhead and eight times that for 
cable. It ought to be the other way round. He (Mr. Vernier) did riot 
know why the Post master-General should be in such a privileged position 
ак he only provided telegraphsand telephones. Other people, providing 
other utilities, wanted to live as well. With Mr. Wigham, he wanted to. 
know why anyone should have the right to prohibit overhead mains. 
It was only because Parliament had not yet recognised the importance 
of electricity supply and the economies obtained by using overhead 
mains. , Mr. Wigham said the decisions as to whether it was reasonable 
that a line should be run and as to compensation were both in the hands 
of the Board of Trade. That was only indirectly ко. The question of 
compensation was a subsidiary matter. He had hoped some speakers: 
would have made some remarks as to what was a fair assessment. Mr. 
Williams suggested, as he had previously suggested in his own Paper,. 
that these powers should be delegated to an Electricity Board. He 
(Mr. Vernier) thought it would be a very good thing. It might rank 
with the Government Department which it was suggested should settlo 
whether a particular main should be put down under compulsory powers.. 
He hoped the powers required would be obtained in less than two years.. 


© 
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THE LONDON AND NORTH-WESTERN AND BAKERLOO ELECTRIFICATION. 


(Continued from p. 107.) 
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LOLLING STOCK. of the two platforms. It has been possible to do this 


The joint stock trains consist of five cars. 1.€.. two motor cars without encroaching on available headroom owing to the 


and three trailers. The trailers are standard London Electric open character of these gangways. The closed vestibule 
Railway stock. while the motor cars were designed for the has prevented any similar provision being made on the 
Ealing C.L.R. extension from Wood-lane over the new Great Motor Cars. 
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Fic. 5.—Revative Position or Car PLATFORM TO 


STATION PLATFORM. Fic. 6.—Sipr VIEW or Motor Car WITH Cover REMOVED, SHOWING CONTACTORS 


The number of seats in the motor cars is 32 and in the 
trailer cars 52. The seats of the motor cars are upholstered in 
red Pegamoid. 

The cars are constructed of steel, with some wood interior 
finish. With regard to ventilation, in addition to the ordinary 


Western line to Ealing Broadway, the opening of which has 
had to be postponed for the time being. 

From the illustrations it will be seen that the motor cars are 
provided with a covered vestibule at the trailing end and that 
middle doors have been fitted. This is the first tube stock to 
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Fic. 7.—View or COACH SHOWING Driyer’s COMPARTMENT (L. & №, W. STOCK), 


be run in passenger service on a main line, and provision has 
had to be made to enable passengers to get on or off at the 
stations on the L. & N.W. line which have platforms of the 
standard main line height. This has been done on the trailer 
oars by superimposing a raised platform on the existing gang- 
ways of these cars, as seen in Fig. 5, which shows the relation 


drop lights, an air duct with perforations runs the whole length 
of the car, and is open to the air at the ends. i 
The motor trucks are of the equaliser bar type, with helical 
springs. The framing is built up of mild steel rolled sections. 
The trailer trucks, which are built up of pressed steel sections, 
are fitted with laminated side bearing springs. The motor 
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cars were constructed by the Brush Company, at Lough- 
borough. and the leading dimensions and weights are as 
follows :— 


Length overall ............... оН 47 ft. 9 in. 
Width over body .............. eene 8 ft. 9 in. 
Total height from rail ............... eA 9 ft. 33 in 
Ventres of bogies п... cee enne 29 ft. 6 in. 
Diameter of motor wheels .............. eene 36in. | 
Wheel base of motor bogie.................. КОС 6 ft. 8 in. 
Diameter of trailing wheels .................. eee 290 in. 
Wheel base of trailer bogie ................ eee 5 ft. 
Weight of car completely equipped :—- 
Motor end ............. ——— un О 21} tons. 
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PowER AND CoNTROL. 


Electric current at 600 volts direct is supplied north of 
Queen's Park to Bakerloo trains from the L. & N.W.R. power 
house at Willesden. 


As the Central London Railways system employs an earth 
returh, while the L.E.R. system employs an insulated return, 
it has been necessary to modify the equipment of the motor 
cars accordingly. For this purpose, two additional sets of 
shoe gear have been fitted on the motor trucks, one on either 


THE ELECTRICIAN. 


"^ nm 
2 EXT 
і. i 

" AUT T 
"m 

` AA, 


104 Ay 10347 


145 


side. On the trailer truck of the motor car, there was insufh- 
cient clearance below the sole bar of the body to fit positive 
shoes, so that these have had to be arranged on the truck of 
the adjacent L.E.R. trailer car, and connection made to the 
motor car by means of Jumpers. 

Other points in the conversion from earth to insulated 
return were the provision of negative switches and fuses to the 
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Fig. 10. —ARRANGEMENT OF ELECTRICAL EQUIPMENT IN Motor Can. 


main circuit and each of the auxiliary circuits. In doing this 
care was taken to reproduce the standard arrangement of 
London Electric Railway wiring, so that electrically the 
difference between the two types of stock should be confined 
to the control equipment. 

Fig. 7 is а view of a motor coach, while Fig. 6 shows the con- 
tactor gear. The general arrangement is shown in some detail 
in Fig. 10. | 

The control equipment supplied by the B.T.-H. Co. is of the 
relay automatic type. The normal method-of operation with 
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this system is to place the controller at once to the full-on 
position when starting a train. The contactors are then 
picked up in their correct sequence by the current limit relay, 
which operates as soon as the motor current has dropped to a 
pre-determined value. Mas 

The relay consists of two shunt and one main coil. The 
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Contactors closed at each step. 


latter carries current equal to that of one motor only. The 
actuating coils of the contactors are energised through опе ,or 
other of the two shunt coils in such a manner that, jf one is 
energised through one shunt coil, the next one to close will be 
energised in series with the othe: shunt ccil. The two relay 
shunt coils act on two plungers controlled by gravity. Each 
plunger, when in its lower position, closes a disc switch in series 
with the other shunt coil; but when raised (due to its coil 
being energised) it opens this switch. "Thus, when one of the 
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plungers is raised the shunt coil, acting on the other, cannot be 
energised because of the break in the circuit produced by the 
above mentioned switch, but although it is the control current 
that raises the plunger, so as to produce this break, it is the 
current passing through the main coil which maintains the 
break, and the plunger is not released until this current has 


THE ELECTRICIAN. 


APRIL 27, 1917. 


dropped to the pre-determined value. Then the plunger falls 
and closes the switch which completes the circuit for the next 
contactor coil to be energised. | 

The principle underlying the method of control adopted in 
connection with the current limit relay is that, after a con- 
tactor has been picked up, as described above; its coil is imme- 
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diately transferred (by means of interlocks) to another wire. 
There are thus essentially two operating wires, the picking 
up wire and the retaining wire (although other wires are 
introduced for forward and reverse, circuit-breaker setting. 
&6,,&o.). a | 

As there are no main "bus lines down the train a potentiat 
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relay is fitted on each motor car, which drops all contacto! | 
on that car when the shoes lose current. This is necessary: . 
because when no current passes through the main coil of the 
current limit relay it ceases to exercise its control over the rate 
of picking up of contactors. 
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RANGE OF WIRELESS STATIONS. ` 


BY CAPT. R. CHENEVIX TRENCH, R.E. 
(Continued from page 105.) 


Summary.—The author introduces modifications into the Austin-Cohen empirical formula for the range of wireless stations so 
as to take into further account the effect of actual working conditions. The results obtained are illustrated by means of a number 
of curves, and the use of those curves is finally illustrated by the working out of certain empirical examples. е 


IV. Having discussed above the relations between height, 
power and range for an assumed normal set of conditions, we 
will now consider the effect of variations from those conditions. 

(1) Nature of Intervening Surface.—]t is probable that with 
leng range stations using very long waves, the intervening 
surface does not much affect’ matters unless much of it is 
mountainous or either station is screened by a near mountain 
range. . 

For short range work over land, however, with small wave- 
lengths. the value of A, ^, Р obtained from the curves is too 
low. In the first place the wave-length obtained from equa- 
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tion (17) is too small for transmission over land, and a longer 
wave must be used giving a higher value to A,A,4/P. In the 
second place this higher value applies only to transmission over 
sea for that wave length, and must be further increased for 
transmission over land. 
Dr Eccles* gives the following formula for the screening 
effect of mountains, based on the diffraction theory :— 
—924/(22X4X3/A) 
Pi, Ti; MSS ; 
Atr? 
Where (if S and R are a sending and receiving station and 
T the intervening crest) 
x, Angle TSR in radians (1 radian —180^/z), 
X.=Angle TRS ,, 
г and А being in any like units. 
This may be written 


МР « ay Pretax, 
Combining this with equation (16) we get 
ha P=654re(0%15z+ Vix wv», . . (29) 


or the value of hh, /P obtained from the curves must be 
modified by the factor 


. (28) 


elx Nh, 
This factor will allow for screening by the height of opaque 
land intervening and it may assume a considerable value. 


We have also to allow for loss -due to the actual accidents of ° 


surface, whether hilly, mountainous, bearing magnetic ores on 
the surface, &c. This is exceedingly high for short waves, 
much less for long. One way of making a rough allowance 18 
to consider the overland range equivalent to an increased range 
over sea, the increase depending on the kind of land and the 
wave length. There are, however, no sufficiently inclusive 
data on which to base such a direct estimate of equivalent 


* “ Wireless Telegraphy and Telephony," by W. H. Eccles. 


ranges. Another method here put forward is to multiply the 
oversea value of A hay P by £4, where Aissome function of т 
апа 2; there is not enough information available to deal with 


the matter fully, but the form ЕКА is suggested as satisfying 
practical conditions, where K is a co-efficient depending on the 
nature of intervening land. 


The following values are proposed for К :— 


For flat land даньне 0-02 
For dilly аванын 0-1 
For mountainous land .................. 0-24 


No authority is claimed for the above suggestion and it is 
based оп no special series of tests. Itis put forward, however, 
as giving consistent results in accordance with practice. 
` Equation (16) then becomes 

` 0'0016z | Kx} 

ET + A 
hihy/ P=65ire 2... . (80) 
This in turn suggests a most economical value of А for every 


range, at which Ahay P is a minimum. The solution of the 


differential equation for the minimum gives the following 
result :— 


OOTAr\2 020015. 
vb aio ш 

It will be scen that when K is zero, this gives the same result 
as equation (17). The curves given for flat, hilly and moun- 
tainous land are worked out from equation (30). 

(2) Type of Aerial.—The aerial to which the curves apply 
has an effective height of about 0-9 times its actual height, 
while the capacity of the receiving ship's aerial is given as 
0-0018 mid. | 

In using various types of aerial we should make the following 
allowances :— 

(i) Sending. Effective Height.—The value of h,ho\/P ob- 
tained from the curves must be multiplied by 1-8h,//, where 
jlis the effective height of the aerial, obtained by the method 
given in equations (4) to (6), and л, is the actual height. 

(ii.) Receiving.—The conditions here are much more complex 
than in sending, owing largely to the partial re-radiation of the 
received energy. Authorities differ on the various effects, and 
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it is not proposed to go into all the considerations here. One 
important point, however, pointed out by Dr. Eccles*, must be 
explained. This is broadly as follows :— 

The coupled detector circuit introduces an effective resistanc 
into the aerial, which' may be increased or decreased by closing 
or loosening the coupling. On the old principle that most 
work is done when the external (working) resistance is equal 


* '* Wireless Telegraphy and Telephony,” by W. H. Eccles. 


148 


to the internal (wasting) resistante, the coupling should be 
such that the effective resistance introduced is equal to the 
total aerial resistance from re-radiation, earth and all other 
sources. When this is achieved 50 per cent. of the aerial’s 
energy will be delivered to the coupled circuit and more than 
thisecannot be delivered. | | 

Thus, whatever the resistance of the receiving aerial, about 
50 per cent. of its received energy may under best conditions 
be delivered to the coupled circuit. 

Considering then the effects of the qualities of an aerial on 
receiving we may say :—- | 

Effective Height.—The same allowance for effective height 
must be made as in sending. . 

Capacity.—ln receiving, the greater the capacity of the 
aerial and the larger the wave-field affected by it in conse- 
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quence, the more power is collected from the passing waves, 
and if no disturbing factor were introduced the ratio Pœ C, 
would be correct, where C, is the capacity of the receiving 
aerial. This ratio may be applied with sufficient accuracy for 
our purposes to small or medium sized aerials with good earths. 
For long distance directive aerials, however, where the great 
sending power requires a verv large aerial capacity, it has been 
found advisable to use a smaller capacity for receiving to avoid 
excessive earth losses. | 
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We will say then as an approximate estimate for general 
application that the value of h,h,./P obtained from the curves 
should be multiplied by 0-0018/C,, while the allowance to be 
made for earth losses will be discussed later. 

The capacity of a single wire aerial per unit length depends 


mainly on the ratio of the diameter to the height of its various, 


elements, but for practical purposes of an approximate esti- 
mate we may say that the capacity per metre length is about 
6:5 х10` míds. For a multiple wire aerial it is well known 
that the capacity does not increase in proportion to the number 
of wires, but much less rapidly, and the closer the wires the 
less rapid is the increase in capacity. It is useful in estimating 
to make a rough approximation beforehand for the capacity of 
such an aerial, and this is given by the following formula :— 


C—65x10 9xm11--K(n4-44-134-..... +1/n—1)} . (32) 
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Where—- 
C —Capacity in microfarads, 
m-— Combined length of horizontal and vertical por- 
tions in metres, 
. dis lel wi 
d— Ratio distance apart of parallel wires 


length of parallel wires 
n= Number of wires in parallel, so that there are (n —1) 
terms in the bracket, 
K is a constant which depends largely on the value of 
d. A value for K which is applicable to most 
practical conditions is 1-44/d. 


This will give the capacity of an ordinary aerial within 10 per 
cent. If the horizontal and vertical portions differ much in 
number or spacing of wires, each should be worked out sepa- 
rately and the sum taken. 
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A common value for d is about 1/40, and in this case the 
capacity per metre length of the aerial is about as follows, for 
different numbers of wires :—- 


Capacity per m. 
No. of wires. length in 

micro-microfarads. 
DY. oth КК КОЛЛ КОЕ ШОКУЛО ОГ ЕТ 6-5 
PAM EN 94 
ЖИК И Үн ИК КК E КЫКЕ iN, „ 116 
MUN ESTER 13-5 
BU usur ce Mu RO Ml LS A toda ML ГОО 15:3 
MEE REOR ЕККУ DR ENIRO RENS 16-9 
1 MEC recurrere 18-5 
APO Eu otro DOES 20-1 
OO сы ран ырынан аиы ПЕРА ня LI d 21-7 
ШО Lust ыиы ей алон 23-4 
|n erc ER 25-0 
Merc 26-5 


Where d is about 1/50, the capacity varies nearly as the 
square root of the number of wires. | 

(iii.) Directive Aerials.—A special case is that of the directive 
inverted L aerial. If hoth sending and receiving aerials are of 
this kind, the sending power required to deliver a certain 
power to the receiving aerial is a fraction of that required with 
non-directive aerials of the same total radiation. When the 
length is about 10 times the height a study of the polar dis- 
grams suggests a value of about 0-4 for this fraction, аһ 
accordingly we may modify the value of hh, V/P by 4/4, 0 
0-63, if both aerials are directive, or by 0:8 if one aerial only 18 
directive. 


(3.) Earth Connections.—The results given by the curves will 
not be reached even approximately if a bad earth connection 
is used. As already explained, the radiation efficiency 15 
R.|(R,-- R.), and the greater part of Re is due to earth connec 
tions. With the best possible earth in good soil on the most 
efficient wave-length (about 1:5 ån) Re will hardly be less than 
R, With a bad earth it may be many times as great, and the 
importance of keeping it as low as possible is evident. This! 
especially the case with an aerial of low radiation resistance. 

A bad earth also increases the damping and impairs reson- 
ance; this is especially harmful in sending with the quench 
spark, where the oscillations in the aerial decay with its ow? 
decrement, and receive no reinforcement from а loosely- 
coupled closed circuit. 
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For the purposes of this discussion we will call a good earth 
one in which R. is nearly equal to R, at about 1-5 times the 
natural wave-length, a moderate earth one in which А, із about 
twice R,, and a bad earth one in which R. is four or five times 
E. In cases where a bad earth only can be obtained at the 
sending station the best radiation efficiency becomes 
R,[R.--5R,); that is, it is reduced from about half to about 
one-sixth, and the necessary power must be multiplied by 3 
or khay P by about 1-7. “Ror a moderate earth P should be 
multiplied by 1-5 or khay P by about 1:2. 

The effecta of a bad earth connection are much less felt in 
receiving, because there the coupled circuit can take about 
half the power collected by the aerial whatever the resistance 
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ofthe latter. But, as Dr. Eccles * points out, for reasons which 
vill not be gone into here, a bad earth connection impairs the 
absorbing qualities of an aerial and less power is collected. 

If an insulated counterpoise is used in sending the value of 
Е, will generally, but by no means invariablv, be less than 
with the conductive connection, and the radiation efficiency 
greater.t The use of a counterpoise also imparts to its aerial a 
smaller capacity and greater inductance than an earth, and so 
reduces the detrement at any wave length, since ô= R/2fL. 
In spite of this, due perhaps to the absence of some ` ' ground 
wave ' ' phenomenon, its effect at a distance 18 not so great as 
that of a good earth, though a good counterpoise will send better 
than a bad earth. For the sake of an approximate estimate 
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we may class a counterpoise at the sending station with a 
moderate earth, entailing a modifying factor to be applied to 
huh. Р of about 1:2. 

On account of its small decrement, however, a properly 
built counterpoise of- large area may be used with advantage 
in quenched spark systems, instead of a direct earth connec- 
tion. In these systems it is important to keep the aerial 
decrement from all sources as low as possible, in order to get 
good resonance effect. 

. The capacity of an earthed aerial is greater than that of the 

КЕ Wireless Telegraphy and Telephony," by W. Н. Eccles. 

t The use of the courterpoise eliminates the resistance of the direct 
earth contact, but it introduces a large resistance due to induction of 
earth currents below the counterpoise. The latter will generally be less 


than the resistance of direct contact unless the conductive earth is a уегу 
good one. 
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same sized aerial with a counterpoise. In receiving, due 
partly to this greater capacity and partly, perhaps, to some 

` ground wave " effect, there is no doubt that an earthed 
aerial picks up a considerable amount of energy that 1s missed 
by a counterpoise aerial. Also, as already stated, a receiving 
aerial is much less affected by & bad earth than a sending 
aerial, and it appears in practice that even a bad earth may 
receive more strongly than a good counterpoise. At certain 
stations fitted with earth and counterpoise for alternative use, 
but unfortunately without means of measuring the received 
power, it appeared that the aerial with a good earth received 
about 100 per cent. stronger signals than with a counterpoise, 
and this excess was rather less with a bad earth. We will say 
then, for the sake of an approximate estimate, that the value 
of hh, ./ P must be multiplied by about 4/2 or 1-4 for receiving 
with a counterpoise, and by a less amount, say, 1-2, for receiv- 
ing with a bad earth connection. The effect of a moderate 
instead of a good earth in receiving is not great enough to 
necessitate modif vjng our figures. 


(То be concluded.) 


FIRST LONDON ENGINEERS VOLUNTEERS. 


EASTER TRAINING, 1917. 


It is seldom that a volunteer corps is fortunate enough to obtain so 
valuable and enjoyable a training as that of the 1st London Engineers 
Volunteers during Easter. The only unpleasant part of it was the 
severity of the weather, but the work done was of so vigorous and inter 
esting a nature that the men put the meteorological conditions aside and 
laughed rather than grumbled at its inclemency. 

À programme of training, admirably adapted alike to the requirements 
of the corps and the brevity of the time, was most kindly arranged by 
Col. Chesney, R.E., the Commandant of the Royal Engineers at Esher. 
and carried out by C apt. Courtman, R. E., the Commandant of the School 
of Military Engineering. and Capt. Higgins, R.E. It was felt that in 
dealing with a corps of this nature whatwas required was rather a 
thorough grounding in technical essentials than any attempt at more 
ambitious work. The course was, therefore, confined to knots and lash- 


` ings, the use of spars, trestle bridging, floating bridges and bridging vial ae 


dents. So successful, however, was the course that it is not improbable 
that a more advanced course may be carried out in the future. 

It was originally intended that the working party should go into billets 
at Esher during the four days, but the impossibility of obtaining any 
accommodation precluded such an arrangement, and necessitated daily 
travelling to and from Waterloo. In some ways this proved to be an 
advantage, as certain members were thus able to attend who could not 
have been absent from town for the whole period. The wretched state 
of the weather, too, counterbalanced any regret for the absence of camp 
conditions. 

Owing to the uncertainty as (to whether Easter would be kept as а 
holiday, the number attending was not as large as had been hoped. 16 
averaged roughly 10 officers and 40 N.C.O.'s and sappers daily. The 
party left Waterloo each morning about 9 a.m. and returned each evening 
about 6 p.m. 

On reaching Esher on Good Friday the party marched at once to 
Sandown House, the headquarters of the School of Military Engineering, 
and proceeded without delay to the lecture room. Here officers and 
sappers were cordially greeted by Col. Chesney, and a lecture on the use 
of spars was given by Capt. Courtman. This over, a three-mile march . 
brought the party to Heywood, where the remainder of the morning was 
spent in going rapidly through the various knots and lashings. The 
Ist London Engineers has received a thorough grounding in these ele- 
mentary matters, and the work was, therefore, rather & recapitulation 
than a lesson. After 20 minutes for lunch, three sections were formed for 
practical instruction in the use of spars. 

For the remaining three days, the party was divided into two sections, 
A and B, whereby the subjects to be dealt with could be taught to and 
practised by each in turn without overcrowding. The lectures were 
delivered by Capts. Courtman and Higgins, and dealt with trestle bridg- 
ing, floating bridges, and bridging expedients. 

One interesting part of the programme was the construction of barrel 
piers arid rafts, work which came to many of our sappers as a novelty. 
But the real cream of the training, as far as amusement went, was the 
making of bridging expediente. 

The corps owes a very great debt of gratitude not only to Col. Chesney, 
who arranged for the tiaining, but to Capts. Courtman and Higgins for 
the way in which it was carried out. To Sergeant-Major Gordon and his 
body of instructors (all of whom cheerfully gave up their Easter leave for 
the purpose ) also great thanks are due ; they will not be forgotten by the 
1st London Engineer Volunteers. 

Mention must also be made of the kindness of the Quartermaster of the 
School of Military Engineering, who arranged tea for the party when 
work was done. 

In conclusion, it must be recorded that the training was honoured by 
se veral visits by Col. Chesney ; on Good Friday, by General Dickie and 
Major Edwards ; on Saturday, by General Sir Desmond O'Callaghan and 
Col. Ormond, and again on Sunday by Major Edwards. 


a 
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THE RATING OF AUTO-STARTERS. 


It is a remarkable fact that practically no two manufac- 
turers of auto-starters have a common method of rating. 
As examples of the various methods of rating may be men- 
tioned the following :— 

(a) Starting motors of their rated horse-power against 
full-load torque during a maximum period of 1 or 1$ 
minutes in the starting position, to be followed by a running 
period or rest period of not less than 10 times the starting 
period, If the starting period is, say, only } minute, then 
two starts may be made with one minute rating. or three 
with 14-minute rating. 

(b) Starting with twice full-load current from the line, 
with the motor connected to the 50 per cent. tap, at inter- 
vals of 30 minutes for a starting period of 1} minutes, with a 
temperature rise not exceeding 107F. 

(c) Auto-transformers are rated to take from the mains a 
current not exceeding 2J times the full-load current of the 
motor, with the motor connected to any tapping, for a 
period not exceeding 1 minute or 14 minutes, followed by a 
cooling period of at least 10 times the starting period, for an 
indefinite number of times, with a maximum temperature 
rise not exceeding 100?F. (measured by the increase ot resis- 
tance of the winding). 

(d) With full-line voltage applied to line terminals and 
current taken from taps giving between 40 per cent. and 
60 per cent. of the normal line voltage, 300 per cent. of 
full-load current appli d for the first 15 seconds of each 
four-minute period for not more than one hour must show 
no resultant flaming or molten droppings. The oil, if any. 
in which the transformer windings are inimersed shall not 
overflow the containing case. 

(e) With full line voltage applied to line terminals and 
current taken from taps giving between 40 per cent. and 
60 per cent. of the normal line voltage, 250 per cent. of full- 
load current applied for three minutes, followed by a cooling 
period of one hour with a maximum temperature rise not 
exceeding 100°F. measured by thermometer. 

Of these methods, the fourth is the least to be desired from 
an engineering point of view, and it is difficult to under- 
stand how such a rule came to be accepted, as recently as 
1915, by the National Board of Fire Underwriters. 

From the user's standpoint the third method, which 
allows of an indefinite number of starts with a one minute 
“on and 10 minutes “ off " cycle with a maximum tem- 
perature rise (measured by the increase of resistance) not 
exceeding 100?F., ensures absolute safety under normal 
conditions of starting as well as under conditions which 
never arise in industrial motor starters. This method of 
rating is similar to the one used for intermittent motors, 


and if it be correct for the auto-starter it is ‹ qually correct 


for the resistance starter used with continuous-current 
motors. But since it is mconceivable that either form of 
starter would be subjected in ordinary industrial service to 
‘crane " conditions of service it is unreasonable for any 


manufacturer of control gear to expect the user to pay the 
extra price demanded, and it is equally unreasonable for 
the user to expect the manufacturer to standardise such gear 
for ordinary industrial purposes. 

The fifth method, in effect, allows of three heavy one- 
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minute starts being made in quick succession, these three 
starts being followed by a rest period of one hour, with a 
maximum temperature rise (measured by thermometer) not 
greater than 100°F. It is inconceivable that a heavier duty 
than this is likely to be imposed on an ordinary industrial 
starter. and, furthermore. in practice the test is an easy one 
to make. 

Both the manufacturer and user of simple and relatively 
inexpensive apparatus would do well to insist upon tests 
which can be made without difficultv and without using 
the paraphernalia of the test room. If this be decided upon 
at the outset. the intermittent test will be ruled out, as 
also will the temperature rise test by the increase of resis- 
tance method. Apart from the difficulty of making the 
latter test it is doubtful whether the test would give infor- 
mation as reliable as that given by a properly placed ther- 
mometer. 

The difference in the cost of an apparatus which allows 
of an indefinite number of starts being made without the 
temperature rise exceeding, say. КӨ F., and of an apparatus 
which allows of a certain number of starts in an hour with- 
out showing " resultant flaming or molten droppings,” is 
considerable. In view of this it is desirable that the user 
should know the specification to which the starter has been 
made. Since there is no reason why there should be more 


than one set of specifications for such starters it is to be- 


hoped that the section of the Engineering Standards Com- 
mittee dealing with the subject will, bv bringing the maker 
and user together, succeed in drawing up a specification 
acceptable to both. It is only by minimising the number of 
specifications that manufacturers can hope to manufacture 
economically and that users can hope to buy economically. 
In the past the manufacturer has paid far too much atten- 
tion to the whims ot the consulting engineer, and we look 
forward to the time when electrical manufacturers are suffi- 
ciently strong, both as regards policy and product, to resist 
the unreasonable demands of their clients. 


REVIEW. 


NU 

The Engineer's Year-Book of Formulz, Rules, Tables, Data, &c.. 
for 1917. Ву Н. К. Kempe. (London: Crosby Lockwood & 
Son.) Pp. 2151. 205. net. 

Casting our minds back to 1894, from which year the present 
publication dates, we seem to have memories of a compact 
volume which might reasonably be called a pocket book. 
From such humble origins has the present stately volume 
descended, which seems to contain all that can usefully be 
known about that vague and elusive form of human knowledge 
comprised under the heading of * engineering." It is plainly 
a book to be treated as reverently as the " Encyclopedia 
Britannica " itself, and almost as compressed. However, there 
is hardly any necessity to descend to detail, a task which 18 
quite beyond us in respect of time and space. It must suffice 
to draw attention to the new features introduced into the 
publication. There are new sections, dealing with water power 
development and navigable waterways; the portion referring 
to gas and gas-works has been entirely rewritten, and а short 
section has been added with reference to the metric system. 
An Italian section has heen added to the-commercial glossary, 
which is, however, designed on such a principle that it is not 
easy to find the foreign equivalent for a given English word. 
This year-book, as our readers already probably know, 18 
divided into a large number of sections, each of which con- 
stitutes a brief treatise on some aspect of engineering work. 
It includes references to almost every phase of such knowledge, 
including civil, mechanical, electrical, sanitary, marine, steam 
engineering, &c., and would form a considerable addition to 
о which is in need of further useful literature of 

e kind. 


THs 


APRIL 27, 1917. 


THE ELECTRICIAN. . 


153 


SOME POINTS FOR THE BOARD OF TRADE COMMITTEE ON ELECTRIC POWER. 


BY A POWER SUPPLY ENGINEER. 


It is an interesting speculation to consider what one would 
do with the ‘sorry scheme of things " could they but " re- 
mould it nearer to the ‘heart’s desire," and there would, no 
doubt, be a concensus of opinion as to the steps proper to be 
taken to provide this country with an adequate and econo- 
mical supply of electric power if no organisations to this end 
already existed. 

The new Board of Trade Committee in their deliberations 
on this question have no such simple problem before them, 
for to a greater or less degree regard must be paid to the exist- 
ing undertakings and the necessity to utilise existing capital 
expenditure to the best advantage. The problem, however, 
does seem to fall in clear issues. 

It is obvious that a large measure of co-ordination is neces- 
sary for economy, that future developments of demand will 
call for large units of generating plant, and that as a conse- 
quence facilities must be given for a wide scheme of trans- 
mission mains to the various distributing centres. Further- 
more, the whole problem of cheap power is inextricably bound 
up with the economical treatment of coal and the recovery of 
such products as ammonia and tar. | | 

The rapid provision of large stations with their inter-con- 
necting mains will call for a large and immediate expenditure of 
capital which must of necessity take some vears to yield a fair 
return, and the financial arrangements necessary to tide over 
the years of construction, and early working must to some 
extent affect the problem. | 

The electric supply industry in this country has expended 
some £75,000,000, of which approximately one-half is on 
generating plant. If present stations are to ke superseded 
this must be written off rapidly, and the double financial 
burden will not he a light one. It is with some degiee of con- 
fidence, however, that one can look forward to a very rapid 
growth of load so that the financial stress, though severe, should 
not be for a long time. 

For the provision of the capital the State will presumably be 
looked to, but what form the assistance should take 1s an open 
question. Is it to be State management, as the Pcst Office, 
State-controlled enterprise of existing bodies, as are controlled 
establishments under the Munitions Act, or the absorption of 
the existing undertakings into one, or, perhaps, a few large 
undertakings, as the London traffic problem has to some extent’ 
been dealt with? This is the first broad issue, and a clear 
decision as to the wisdom or otherwise of State management of 
a trading concern of this kind will, it is hoped, not be avoided. 

Whatever advantages may be claimed generally for State 
management they would seem stronger in the case of a business 
which has, so to speak, become crystallised—that is, in which 
progress is likely to be along definitely accepted lines. This 
. cannot be said to be the case with electricity supply, which can 
look forward to a development at least 10 times as great as at 
present, which has yet to deal in a satisfactory manner with 
the basic problem of the proper treatment of raw coal, and 
which in its nature is so closely allied with the coal, iron, steel 
and certain chemical industries that the measure of co-opera- 
tion necessary is difficult to foretell, and can only be proved by 
experience. 

It seems possible, therefore, that the committee will decide 
against State management in favour of some measure of State 
control, meaning by this not only regulation but assistance of 
private enterprise. The past control exercised by the Board 
of Trade has not been merely repressive, but frequently de- 
structive of development, and this must be changed. 

On the assumption of State control by the Board of Trade or 
some specially constituted body, an operating organisation 
will be necessary, and there is a wide field of choice. ‘Are the 
existing distributors to join together to utilise their wide local 
experience and to endeavour to àgree as to the future duties 
and extensions of each undertaking ? There 'ѕ much to be 
said on both sides as to this, more particularly due to the 
complication that arises from the existence of local authority 


and company undertakings, and of the limited tenure of the 
majority of the latter. It would seem that the path of least 
resistance would be to preserve the present. distributing 
authorities dealing, at the same time, with the unsatisfactory 
pos'tion of companies working under Lighting Orders and deal- 
ing with generation and main transmission by a new organisa- 
tion which would for the sake of accelerating development 
receive some sort of State assistance. "The form this organisa- 
tion could take seems broadly to be either a Joint concern in 
which distributing authorities invested in proportion to their 
demands and from which they shared the benefits propor- 
tionately, or an operating company relying on public subscrip- 
tion for share capital and on the State and existing distributing 
authorities for loan capital. А ‚ 

‚ The control of the profits and prices of such an organisation 
would not be difficult, and the management would doubtless 
be more single-minded and efficient than if subject to the con- 
trol of a large committee. , : 

The distributing problem in course of time would work out 
its own salvation. Many small undertakings would be 
merged into the larger ones, and eventually one might look 
forward to a comparatively small number of distributing 
undertakings whose independent existence would encourage a 
healthy spirit of competition for good results. 

If a super-operating organisation is created the necessity 
for a controlling bod¢ may be felt, and we have in such case 
the precedent of the American Public Utility Commissions, or. 
in a minor degree, our own Railway Comnr'ssioners, but the fuel 
question must take the principal partin the committee's decision. 

200,000,000 tons of coal are consumed annuallv in this 
country, and it seems possible by economic treatment to pro- 
duce three times the useful effect from the same amount of 
coal. Much of the fuel would be used for steel production, 
chemical and furnace processes, much for domestic purposes 
and an increasing amount for power. Even ultimately it is 
unlikely that electricity supply will deal with more than one- 
half of the coal consumed in the country, and, therefore, the 
problem of fuel economy is not one solely for electrical supply 
to decide, and there must be a large measure of co-operation 
between the electricity supply, colliery and gas undertakings, 
steel and iron works, and all the large coal using industries of 
the country. Therefore, any new supply organisation should 
be of the most flexible kind, so that where necessary intimate 
co-operation may take place with other industries and indi- 
vidual enterprise will not be hindered from developing on new 
lines side by side with the main organisation. 

Control by repression and penalties is almost inseparable 
from State departments, whereas in the commercial world a 
honus is considered to be the equitable offset for a penalty. 
If the progress of invention is to be stimulated the creation of a 
commercial undertaking, subject to such control as that of the 
Railway Commissioners, would seem most hopeful. 

If it is decided that the State should assist financiallv in the 
early vears there seems sufficient justification for taxing all 
users of raw fuel and using the revenue so obtained to develop 
economical processes; for example, if a tax of 1d. per ton were 
imposed, on all raw coal, with a rebate to those users who ex- 
tracted the tars and ammonia, a revenue of, say, £1,000,000 per 
annum would be produced. If this tax were increased an- 
nually by 14. per ton until it reached 1s.. we should in 12 years 
have obtained, say, £30,000,000 for development, and we 
should also have imposed a strong inducement to economy. 

The municipal interest in electricity supply has been detri- 
mental to development ever since 1882, and it will not be 
overlooked by the committee that the whole problem would be 
enormously simplified if municipal undertakings were handed 


_over to operating companies, subject to satisfactory control in 


the public interests. Cheap power is much more important 
to a district than an occasional contribution to the rates at 
the expense of the user, and it will be a good thing when this 
fact is more widely appreciated. 
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HIGH-TENSION OVERHEAD TRANSMISSION LINES. 


BY G. V. TWISS. 


Summary.—The author discusses the subject comprehensively. Dealing first with the general design of transmission lines, a 
comparison is drawn between the factors of safety required in this country and those in Canada and the U.S.A. Curves are given 
for facilitating calculations of cost. In dealing with line materials, a comparison is drawn between the pin-type of insulator and 
the suspension type. ‘The Hewlett and metal hooded insulators are discussed at some length. Finally, the mechanical design and 


the testing of insulators are considered. 


1. GENERAL DESIGN OF TRANSMISSION LINES. 
SPACING OF CONDUCTORS. 


Arrangement.—Conductors тау be arranged in any of the ways 
shown in F'g. l. The diagrams show arrangements for double 
eireuits, but for single circuits half of each diagram may be read. 

The considerations which influence the choice of arrangement of 
eonductors are as follows : — 

(a) Electrical considerations. ` | 

(b) Mechanical considerations, such as: Possibility. of wires 
swinging together. Leverage on the cross-arms and poles. Snow, 
either unevenly we'ghing down the conductors. or falling off and 
causing the conductors to foul one another or to ccme too close 
together. 

From the electrical point of view, the A and B arrangements in 
Fig. 1 are equally satisfactory. In any case, however, the main- 
tenance of an equilateral triangle is not of the greatest importance, 
and on some of the largest modern transmission lines no attempt is 
made to obtain a triangular arrangement. From the point of view 
of swinging together, СЇ is the best, and BI. B2 and ВЗ come next, 
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Fre. 1.—ARRANGEMENT OF CONDUCTORS. 


whilst as regards snow effects СІ is the worst, and the A arrangement 
is the best. The B arrangement, however, is equally good if the base 
of the triangle is tilted slightly as in ВЗ. It would appear, therefore, 
that the B arrangement with the base of the triangle slightly tilted 
is the best arrangement for double circuits, as it gives the shortest 
poles and the shortest cross-arms compatible with the absence of 
swinging together and snow effects, and incidentally maintains the 
triangular arrangement—which is desirable if nothing is lostthereby, 


Clearance Between Conductors.—The considerations affecting clear- 
ance between conductors are as follows :— 

]. Mechanical—t.e., the possibility of wires swinging into contact 
or dangerously close together. 

2. Electrical considerations, which with the very high voltages 
must include the possibility of corona loss. ; 

In regard to (1), the possibility of wires swinging together, this will 
of course depend upon the relative position of the wires, whether 
horizontal, vertical or triangular. "There seem to be no definite rules 
in regard to the clearance necessary for mechanical reasons 

Wind may blow at any angle to the conductors, and with different 
velocities at different points in any span; hence a sct of sagging 
conductors of emall weight relatively to their wind area (for instance 
very small wires, especially if of l'ght small wires, tend to swing 
irregularly—31.e., out of phase—and might touch or come dangerously 
elose unless well spaced apart. Wires havirg a greater we ght rela- 
tively to their wind area (i.e., large wires, especially of heavy material 
such as copper) will have a more dead-beat action and will tend to 
swing less out of phase—i.e., more synchronously—and conse- 


quently necd not be spaced so far apart to obtain the itv 
against short-circuits. Б same security 


This out-of-phase swinging is best stated as an angle, and the 
author suggests 90 deg. as the max mum. For heavier and larger 
wires it will, of course, be less, dependi g upon the ratio of wind load 
to we'ght. The relationship of wind area to weight might be used 
as an absolute indication of clearance by making the latter equal to 
the preduct of the sag and the sine of the angle made with the vertical 
by the resultant of the wind area and the we ght. 

In the vertical arrangement is the possibility of the wires being 
unequally borne down by ice or snow, or of the wind lifting or depres- 
sing the wires unequally. A clearance of 1 ft. per 100 ft. of span 
would appear to be a gocd rule. 

In the triangular arrangement the final clearance chosen for a 
given case would be whichever proves to be the greater, that indi- 
cated for electrical or for mechanical considerations. 

The clearance between a conductor and the cross-arm on a pin 
insulator should not be less than the distance from the conductor 
round the insulator sheds to the pin. Reduction in clearance be- 
tween the conductor and cross-arm may arise through swinging of 
the suspension insulators, but generally no. retinement has been 
used for the purpose of maintaining this clearance. 


TENSION AND LOADING OF CONDUCTORS AND CONSEQUENT EFFECTS, 


The Board of Trade Regulations assume the maximum conditions 
of loading to be a wind of 25 lb. per square foot at a temperature of 
22°F. without snow or ice on the conductors ; and a factor of safety 
of 5 is required on the conductors under these conditions. Other 
countries make different assumptions and stipulate other factors of 
safety. The author gives calculations for a span of 500 ft. These 
figures show that the United States and Canadian factors of safety. 
compared on the same basis of loading as ours, are not so low as they 
seem to be, and in the assumed conditions under which we get a 
factor of safety of 5, they get a factor of safety in the neighbourhood 
of 3. 

Economical Span Length.—1n this country we find span lengths of 
the order of 170 ft. with a maximum of perhaps 300 ft., while abroad 
we find a usual span length of 500 ft., and in America and Canada as 
high as 700 ft. 

For the purpose of considering the relative cost of different spans 
a transmission line can be broadly divided into two parts, viz., (1) the 
conductors, the cost of which is practically irrespective of the span 
length, and (2) the supports, i.e., poles. insulators and ACCCRSOTIeS, 
the cost of which will vary for different span lengths. 

The author gives a number of curves, from which the most econo- 
mical span can be found for given conditions and the cost per mile. 
From these curves it at once appears that :— 

1. The larger the conductor the longer is the economical span and 
vice versa. 

2. The higher the tension of stringing, the longer is the economical 
span, and vice versa. | 

3. The larger the conductors the greater is the difference between 
the economical span lengths for U.S.A. and Great Britain conditions 
respectively (this is due to the ice loading on the U.S.A. conductors). 

4. The higher the tension of stringing the less is the cost of the 
transmission line. 

5. The greater the number of conductors the shorter is the econo- 
mical span length. i 

6. The economical span length is never shorter than 250 ft. for 
the cases taken. 

7. А wocden pole is impracticable for an ultimate strength of 
24,000 Ib. and over, whereas for ultimate strengths up to 6,000 Ib. 
wooden poles have always the advantage over steel poles. 

8. Wocden poles are the more economical upto the points of diver 
gence shown on the curves. 

| Span lengths of 600 ft. to 700 ft. for U.S.A. and Canadian condi- 
tions are, in certain cases, shown to be justified. On the other hand, 
spans of 150 ft. appear never to be justified on economic grounds 
even with the low tensions of stringing used in this country. Similar 
calculations, however, show that the span of 150 ft. is correct in 
many cases with telegraph lines, and it may be that telegraph prac 
tice has influenced our span lengths in transmission-line construction. 
Е е viele of Trade requirements the cost of supports for d 

wn to exceed the cost of supports for the economica 
span lengths by as much as £100 per mile. Similarly for the econo- 
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mical span lengths the cost of supports under Board of Trade require- 
ments is shown to exceed the cost of supports under Canadian and 
U.S.A. requirements by as much as £100 per mile. 

Consequently, and as is also shown, the cost of supports for spans 
of 150 ft. under Board of Trade requirements exceeds the cost of 
supports for the economical span lengths under U.S.A. requirements 
by as much as £200 per mile. | 

This is on the cost of supports delivered, but the cost of erection 
will be partly proportional to the. number of poles and consequently 
to the span lengths, so that the above-mentioned differences in cost 
when taken on such transmission lines completely erected will be 
greater. | 

The author shows that the Board of Trade rules lead to a higher 
factor of safety for the larger conductors. If we assumed the worst 
conditions, such as an ice load, a lower factor of safety could be used 
all round, which would give a higher margin of safety on small wires 
and an equal one on large. "This would also tend to reduce the dis- 
proportion in the cost of transmission lines embodying conductors of 
average size or larger in this country compared with those clsewhere. 


EARTH AND LIGHTNING WIRES. 


The use of a wire or wires to maintain a uniform earth potential 
throughout the line is desirable. This wire is also employed for 
sundry other purposes, such as: (1) A catenary wire to carry an 
insuiated pilot or telephone cable. (2) A component of a protecting 
device against falling conductors, as in the case of the triangular 
guards. (3) A mechanical stay to help to support certain types of 
flexible poles. (4) A lightning shield. p. c | 

Perhaps the most important and intcresting function is that of 
shielding or screening the power wires from lightning and atmo- 
spheric disturbances, and in this direction they provide a consider- 
able amount of protection. The use of steel for these wires, particu- 
larly when placed above the conductors, has been deprecated on the 
theory that owing to the shorter life of steel compared with, sav, 


Fic. 2. —STRAIN INSULATOR or Disc ТҮРЕ. 


copper, such-wires may break and by fouling the conductors interfere 
with the supply. Steel is much cheaper than copper or bronze, and 


before abandoning it in- favour of more expensive metals its life — 


might at least be made a maximum by fixing the wire with the same 
regard to crystallisation as in the case of any other wire. A flexible 
clamp for this purpose is described later. 


Poles.—The author then refers to terminal poles, angle poles and 
‘ntermediate poles. The correct strength of the last named in the 
iongitudinal direction is дес:аса by the worst conditions that may 
arise. It is generally considered that the breakage of one wire out of 
three, or two out of six, is the worst case that need be considered. If 
provision be made for the breaking of one wire out of three, this 
would indicate that the intermediate poles should have a strength 
in the longitudinal direction of one-third that in the transverse 
direction. Thus in the remote event of all wires breaking the load 
would still be within the strength of the poles by virtue of their factor 
of safety plus their ability to deflect. This is about the strength of 
the wooden A-pole upon which excellent results have been obtained, 


and in the author's opinion it provides a good basis of design for all 


. 


intermediate poles. 


CHOICE OF TYPE OF INSULATOR HAVING REGARD TO MECHANICAL 
LOADS AND VOLTAGES. - 


Pin insulators necessarily transmit their load to the structure at a 
more or less long leverage. The proper function of pin insulators 
is therefore to support conductors in positions where comparatively 
small loads are to be dealt with—e.g., on intermediate poles. 

The shackle insulator, whilst sound mechanically, becomes exces- 
sively large, even at comparatively low voltages. owing to the fact 
that the upper and lower halves of its insulation are in parallel, so 
that it is only equal to a pin insulator of one-half its size. This is 
often lost sight of, with the consequence that the straining points of 
some lines have only about one-half the insulation of the remainder 


of such lines. 
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Comparable insulation can, however, be readily obtained by the 
use of strain insulators of the disc type (see Fig. 2), which can be made 
up of one, two or more discs as required ; and this practice is rapidly 
superseding the use of shackles. 

It is possible to design and manufacture pin insulators of sufficient 
size to give the tests usually required for a working pressure of 
80,000 volts, but very little higher. Compared with suspension 
insulators, however, such insulators are much weaker, both elec- 
trically and mechanically, and cost far more. The economical 
limit for pin insulators is about 66,000 volts. 


(To be continued.) 


TRAINING OF DISABLED SAILORS AND SOLDIERS 
FOR ELECTRICAL SUB-STATION WORK. 


Since June, 1916, an important experiment has been in progress 
which was first conceived in February, 1916, by the Institution of 
Electrical Engineers, who approached and obtained the sympathetic 
help of the Education Committee of the London County Council. 
It was held that a preliminary period of technical training under 
capable instructors in an institution having up-to-date electrical 
labcratory equipment might enable men of various grades of educa- 
tion to qualify as sub-statior attendants in а much shorter period 
than otherwise would have been needed, and might give them an 
enhanced value during the period of station training. "The experi- 
ment was projected to test the possibility of such preliminary 
training. 

The Northampton Polytechnic Institute was selected as a suitable 
training centre in. London, and the experiment was entrusted to the 
electrical engineering department of that institute. "l'he training, which 
is intensive, lasts only three weeks, a new course being held each month, 
and the number of students in cach course is limited to 20. The seventh 
course of the series ended in March, 1917, and the eighth is now in 
progress. Statistics of these courses are as follows :— 


STATISTICS, 
Number of Applications for Admission. 


Course 1. Course 2. Course 3. Course 4. Course 5. Course 6. Course 7, 


Jun-July Jly-Aug. 16/10-  20/11- ^ 15/1- 12/2- 12/3- 
1916. ]916. 10/11/16. 15/12/16. 2/2/17. 2/3/17. 30/3/17. 
22 21 22 23 30 22 24 
Number Actually Commencing the Course. 
13 20 ]8 — 23 19 18 19 
Number Approved for Employment. 
15 14 16 20 © I8 13 18 
Number Actually Placed. 
13 12 15 20 18 13 17 
Number of Applications from Employers. 
16 42 Over 50 Over 40 Over45 Over 35 Over 35 
Totals for Seven Courses. | 
Number of applications for admission .................. eee 164 
Number actually commencing the course ..................... 130 
Number approved foremployment ................ eese 114 
Number actually placed ............. е 108* 
Number of applications from employers  ............... over 205 


The disablements which have been found not to disqualify for all posts 
of the kind at which the training aims are total disablement of one arm 
or one leg, or a partial disablement of one limb. Disabled men suffering 
from shell shock, however, cannot be accepted. 

Up to the present time the whole of the men whó have taken sufficient 
advantage of the training to secure the recommendation of the joint 
committee under which the training is being managed have been placed, 
and there are still many vacancies to fill, but increasing difficulty is being 
found in placing men with serious arm disablements. Jt is suggested 
that in certain cases such men might stil] be utilised for this work by 
simple modifications of parts of the switch gear, and an appeal is made 
to the patriotism of station engincers throughout the country to consider 
carefully the possibility of employing men who have lost partially or 
wholly the use of one arm. 

Particulars of the course of training and the men available may be had 
from the Principal of the Northampton Polytechnic Institute, Clerken. 
well, London, E.C.1. è 


* A few of those approved for employment obtained work privately. 
and one or two had to return to hospital. | 
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eee 


Enemy Owned Patents. 


Last week a point of interest in connection with the procedure for the 
suspension of cnemy-owned patents came before a Divisional Court (the 
Lord Chief Justice and Justices Ridley and Rowlatt). Phe point arose 
on the return rule nisi for prohibition from proceeding to avoid or sus- 
pend letters patent. 

The Sovictror-GENERAL said it was sought to prohibit the Board of 
Trade from proceeding with two applications made by. Simon-Carves 
(Ltd.) to avoid or suspend letters patent Nos. 20.870 of 1904 апа 16,386 
of 1905, on the grounds that it was not shown that the persons entitled 
to the beneficial interest in the patents were subjects of an enemy State, 
and upon the evidence it appeared that the benefit was not vested in 
such person or persons. After dealing with the legislation on the sub- 
ject, he said that the two patents were granted to Heinrich Koppers (who 
was resident in Germany), Charles. Rudolph Altenheim (a German 
interned in England), and Albert Victor Derry, a British subject, whose 
name was formerly Koch. but believed to be of German birth. One of 
the matters upon which the Board of Trade had to be satisfied was that 
the persons entitled to the benefit of the patents were not subjects of a 
State af war with his Majesty. and the committee appointed by the Board 
of Trade was entitled to report to that effect. It was an impossible 
deduction that because one of the partners was a British subject, there- 
fore the Board of Trade was precluded from avoiding or suspending the 
patents. At the inquiry Mr. Derry made a statutory declaration in 
which he stated he was a British subject, born in Manchester on Aug 9. 
1872, and that he was jointlv interested in the patent with the two 
Germans. He took exception to the jurisdiction of the Board of Trade. 
There was evidence before the committee that the patents were granted 
to a German subject resident in Germany. Mr. Derry refused to pro- 
duce any documents to support his position, and the Committee was not 
only entitled to so report, but was bound to do so. 

Mr. H. TERRELL, K.C., said Mr. Derry made an afħda vit, which was filed 
by the Board of Trade. When the proper time came he would be able to 
produce all kinds of documentary and oralevidence. He had given some 
evidence, and there had been no cross-examination. - 

In giving judgment, the Lorp CHIEF JUSTICE said it was clear tha 
there was jurisdiction in the Board of ‘Trade to avoid or suspend where it 
was established that the beneficial interest was in a subject of an enemy 
State. The mere assertion of such a fact was not enough ; it must be 
supported by evidence, and the only evidence tendered was a statutory 
declaration by Derry, which stated that the persons entitled to the 
bene ficial results of the patents were the two Germans and hi rseif. Mr. 
Derry's claim rested upon a partnership agreement, and he could not 
succeed without giving evidence of that agreement. He refused to do 
that, and contended that the mere statement that he was, in fact, the 
beneficial owner with the two others was sufficient, at any rate, to prevent 
the committee inquiring further unless either the evidence was crors- 
examined upon, or some evidence to the «ontrary was produced before 
the committee. To his Lordship’s mind. Mr. Derry failed at the outset. 
The Controller came to the conclusion that he was entitled to proceed, 
and he (his Lordship) had no doubt that the Controller was right. The 
order would be discharged. М i 

Mr. Justice Ridley and Mr. Justice Rowlatt concurred. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied jor differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1915 SPECIFICATIONS. 
13,788 SucuosrAwER. Dynamo-electric machines. (27/3/16.) 

Relates to a combined electric motor and dynamo machine, comprising an annular 
coil supplied with an alternating current, a series of equidistant stator magnets 
extending from and energised by said coil, said stator magnets and said coil teing 
supported by a stationary frame, and equidistant radial inwardly extending 
generator magnets supported by said frame and located within said coil, the ends 
of the U-shaped arms of said generator magnets extending to a short distance from 
the axis of the structure and forming field magnets of alternate opposite polarities, 
in combination with a central revolvable shaft from which extends radially outwards 
carrier arms having magnets at their free ends, each magnet carrying a coil, and 
means for making and breaking the circuit in each coil at proper times to co-act 
with the stator magnets to produce rotation of the rotor shaft, and an armature 
mounted on the rotor shaft and co-acting with the poles of the eenerator magnets 
to produce an electric current, and means for utilising the mechanical power given 
off by the central shaft and for conveying and utilising the electrical current given 
off from the generator. 

1916 SPECIFICATIONS. 
2,176 PuiLLirs, К.М. L. Electric couplings. (14/2/16.) 
3,657 WESTERN Е: всткіс Со. & McBerty, Е. R. Impulse control systems for auto- 
matic telephone exchanges. (11/3/16.) (Addition to 3369/14.) 104,719. 
3,736 RELAY AUTOMATIC TELEPHONE Co. & Herink, Н. J. Semi-automatic telephone 
systems. (13/3/16.) 104,726. 
3,859 т J. Н. St. Н. & JoeL, Н. Е. Dynamo-electric machinery, (15/3/16.) 


104,702. 


3,869 Hott, Е. B. Stationary contacts fof electric switches or circuit breakers. 
(15/3/16.) 104,733. 

3,896 Conner, M. S & KAHL, A. R. Magneto-electric machines for ignition in internal 
combustion engines. (16/3/16.) 104,736. 

4,006 Ркокѕсн, Е. Apparatus for testing electric circuits. (22/3/15.) 100,201. 
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4,247 B.T.-H. Co. (G.E. Co) Electric transformers. (22/3,16.) 104.404. 

Comprises a primary winding and a main secondary winding on a magnetic core 
normally hichly saturated, and an auxiliary secondary winding on a core normaliy 
unsaturated, the two secondary windings being connected in opposition, and so pro- 
portioned that their resultant E.M.F. is substantially constant over a working tange | 
independent of voltage variations in the scurce of suptly. 


4.335 Brown, S. C. Ionic gaz relays or detectors, (23/3;16.) 104.565. 


4.348 Brockis, J. & Jounson & РнилтьЅ. Arc projector lamps. (25/9/16.) 104.753. 
4.453 BRiTISH THOMSON-HCUSTON Co. (General Electric Co.). Electric cenductcrs 
suitable for sealing into vitreous material. (25/3.16.) 104.758. 


4.532 MITCHELL, J. B.. SHaw, А. B.. & ТАүгок, W. Devices for holding the shades. 
lieht reflectors, or diffusers for lamps such as electric incandescence lamps. 


(27/3/16.) 1904.759. 
4,620 Bairp. Spark plugs. (29:3'16.) 104,410. 
4,733 McCoiL. A. E. Protective devices for alternating current electric systems. 


(31/3/16.) 104,571. 


4.941 Ѕмітн, Р. F. & Вовімѕом, V. S. Automatic voltage regulators as applied to 


internal combustion eneines driving motor vehicles. (4/4/16. 104,772. 

5,464 McLeop, T. Electrical signalling and teleeraphing systems. (13/4/16.) (Соғ- 
nate applications, 7,156/16 & 9,750:16.) 104.777. 

6,379 MEssERSCHMIDT. Maenetosíorienition purposes. (29/6/15.) 100,782. 


7.178 ARMSTRONG, WHITWORTH & Co, WADDINGHAM & THAIN. 
Switches. (19/5/16.) 104,426. 

7,328 CALLENDER, J. О. & CALLENDER’S CABLE & CONSTRUCTION Co. Multicore electric 
cables. (23;5/16.) 104,793. 

7,733 BoscH MAGNETO Co. Electric starting systems for internal combustion engines. 
(12/6'15.) 100,684. 

8,350 Вкітіѕн WESTINGHOUSE ELECTRIC & Mro. Co. (Westinehouse Electric & Mfg 
Co.) Control systems for electric motors. (13/6/16.) 104,439. 

A control system for two electric motors of the alternating-current doubly-fed 
compensated commutator type supplied from a transformer in which each terminal 
of the cross-fiel? winding of each motor is connected tc the supply transformer, and 
a terminal of the cross-field winding of one motor is connected through the armatures 
and main field windings of both motors to a terminal of the cross-field winding of 
the other motor. 

8,393 Jenkins, Н. C. Pattinson, H. F.. & WrrLEsLEY, R. Electrolytic cells. 
(14/6/16. Addition to 2,541/13.) 104.600. | 

8,436 Maer ELECTRICAL Co, & DELEBECyue. Ammeters and voltmeters. (15/6/16). 

8,499 RovcE, Е. H.. & Rotts-Royce (трол. Electrical turning gear for starting 
internal combustion engines. (16;6/16.) 104,602. : 

8,831 BRITISH REINFORCED CONCRETE ENGINEERING Co. & Hair, E. B. Electrically 
welded wire fabric or the like. (23,6,16.) 104,807. 

(29/6/16.) 


9,137 UE F. A. L. Sparking plugs for internal combustion engines. 
9,588 SIEMENS-SCHUCKERTWERKE GBS. Hauling or winding machinery. (4/9/15.) 


Electrical rotary 


10,36} TILLING-STEVENS, LTD. & Ѕмітн, P. Е. Means of control for petrol-electric 


vehicles. (22/7,16.) 104,819. 
10,561 Icranic ELECTRIC Co. (Cutler-Hammer Mfg. Cc.) Electric circuit controllers 
(26/7/16.) 104,457. 


11.548 Knutson. Spark plugs. (15/8/16.) 104,463. 

12,162 RELAY AUTOMATIC TELEPHONE Co. & GRAHN. 
telephone systems. (28/8/16.) 104,467. 

12,410 Forster, J. P. Means for the control electrically of the signal indicators used in 
connection with mine hauling engines, winding engines and the like. (1/9/16.) 


Automatic and semi-automatic 


104, 

12,420 Soc, ANON. POUR L'ECLAIRAGE ELECTRIQUE DES VEHICULES. Arrangement of 
regulator and circuit interrupter fixed upon electric generators having a variable 
speed. (29/11/15). 102,483 

12,616 AUTOMATIC TELEPHONE Mec. Со. 
phone systems. (6/9/16.) 

12.737 Sanps, Coney & CoNSTABLR. Electric sparking plug. : 

12,950 Green. Manufacture of electrically welded link chains and cables. (13/3/16.) 
(Divided application on 3,726/16.) 104,469. 

15,443 Wacker. Battery cells. (17/3/15.) (Divided application on 3,161/16.) 102,0566. 

16,157 British WEsTiNGHOUSE Evectric & Mro. Со. ee retarding device, 

applicable to electric supply meters. (18/12/15.) 102,937. 

16,944 MARKT, С. Construction of electric switch. (25/11/16.) 104,655. -> 

17,074 НАМИ том, Н. E. Electric battery lamp. (25/7/16.) (Divided application on 
3,029/16.) 104,847. " 

17,78 Hammer, L. С. Electric telephones. (11/12/16.) 104,659. 

` 1917 SPECIFICATIONS. 


2.281 SALMson, E. J. J. Way of mounting cams in magnetos. 
` application on 3,796/16.) 104,668. 


(Automatic Electric Co.) Automatic tele- 
104,640. 
(8/9/16.) 104,468 


(14/3/16, Divided 


VOLUNTEER NOTICES. 
lst LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. C. B. Clay, V.D. 

Orders for the week :— 

Officer for the Week.—Platoon Commander H. de P. Birkett. 

Ne xt for Duty.— Platoon Commander Bowden. 

Appointment.—Company Sergeant-Major Bowden to be Platoon Com- 
mander. 

Monday, April 30th.—Technical for No. 3 Company, Right-half Com- 
pany, at Regency-street. Drill, No. 3 Company, Left-half Com- 
pany. Signalling class. Recruits’ drill, 6.30 to 8. Medical 
examination and attestation, 6 to 8. 

Tuesday, May Ist.—Lecture. Demonstration of landscape target. by 
Platoon Sergeant Hoad, 6.30. Physical drill and bayonet fighting. 
1.30 to 8.30. 

Wednesday, May 2nd.—Instructional class, 6.15. Drill, No. 1 Company. 
Right-half Company. 

Thursday, May 3rd.—Drill, No. 2 Company, Right-half Company. 
Ambulance class, by M.O., 6.30. Signalling class. 

Friday, May 4th.—Technical for No. 3 Company, Left-half Company. 
Regency-street. Drill, No. 3 Company, Right-half Company. 
Recruits’ drill, 6.30 to 8.30. 

Saturday, Мау 5th.—Commandant’s parade, 2.45 ; uniform, for drill in 
Hyde Park. / 

Sunday, May 6th.—Special work at Bombing School. Parade Clapham 
Common station (City & S.L. Tube Railway) 9.45 a.m. Uniform. 
haversacks, water-bottles. Midday rations to be carried. As thir 
work is very important, the Commandant would like to see much 
larger parades. 

Musketry.—For all Companies, see Notice at headquarters. 

NoTE.—Unless otherwise indicated, all drills will take place at head- 
quarters (Balderton.street, Oxford-street ). i 
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COMMERCIAL TOPICS. 


ei ——— 


It is announced that the Reconstruction Com- 
saci | mittee which was appointed by Mr. Asquith 
. to advise the Government on the problems that 

will arise at the end of the war, has been reconstructed as follows :— 


The Prime Minister (chairman), Mr. E. S. Montagu, M.P. (vice- 
chairman), Prof. W. С. S. Adams, Mr. J. В. Clvnes, M.P., Sir A. M. 
Duckham, K.C.B., Mr. R Hazleton, M.P., Major J. W. Hills, M.P., Mr. 
Thomas Jones, Mr. P. H. Kerr, Dr. Marion Phillips, Mr. B. Seebohm 
Rowntree, the Marquess of Salisbury, Mr. Leslie Scott, K.C., M.P., Sir 
J. Stevenson, Bart., Mr. J. H. Thomas, M.P., Mrs. Sidney Webb. 

The function of the Committee is to recommend to the Government 
the inquiries which should be made and the steps which should be taken 
in connection with the restoration of peace conditions. 


* * + * 

Like the great majority of controlled companies 

The Excess i | aes: 
Profits Tax. Messrs. Cammell, Laird & Со. are not vet in a 


position to say what are their standard protits 
for the past year. 


At the meeting last week the chairman (Mr. W. L. Hichens) said that | 


one of the chief causes of the delay was that they weie accountable under 
two Acts. This administrative scandal—for it deserved no other name— 


had given а vast amount of unnecessary trouble and had caused a great 


waste of time, labour and money during a period when there was urgent 
need to economise al] three, and he hoped the first financial act of the 
new Government would be to return to saner and juster methods of 
taxation. Large sums would have to be spent after the war on renewals 
if they were to face successfully competition, which he thought they 
must expect. There was no doubt that far too little attention was paid 
for many years before the war to the important question of renewals by 
most engineering firms in the country. 'They were too apt to take 
advantage of the comparatively low rates of wages and to use human 
hands and antiquated machinery in place of the most modern devices. 
After the war, wages would, he expected and hoped, rule high, and 
they would have to spend money and intelligence on labour-saving 


de vices. 
* * * * 


ажет registered with a nominal capital of £500,000 

: in £1 shares. The new company, which is being 

formed with Government support, will carry on the business of 

Toasters, smelters, refiners, rollers, galvanisers and manufacturers 

of and dealers in metals, ores and mineral and metallurgical sub- 
stances of all kinds. 

It is provided that so long as any part of any advances made by the 
Government remains outstanding or any lease bv the Government to the 
company of any factory remains in force, the Minister of Munitions or 
the Board of Trade may nominate one director. Alsethe company may 
agree (if the directors unanimously consider it in the company's interest ) 
that any person, firm or company with whom the company may enter 
into any agreement for the supply of raw materials, concentrates or ores, 
shal] have the right to appoint а director. There аге the usual Board of 
Trade clauses to ensure the permanent British control of the company in 
the articles of association. . 

XS - x * * * 


: Mr. A. Rose, H.M. Commercial Attaché at 
TIME "hanghai, recently addressed at the London 
Chamber of Commerce a meeting of merchants 

and others interested in the Far Eastern trade. 

Mr. Rose, after touching on the commercial conditions prevailing in 
China, and the extent to which trade centred round the Tieaty Pcrts, 
pointed out that in recent years the Chinese were obtaining more and 
more of our industria] products in exchange for their raw material. As 
regards the future, the best advertisement was to show thc actual goods 
tothe consumer. The most serious competition prior to the war was that 
of Japan, America and Germany. Apart from cotton goods, there was 
a wonderful field for many forms of engineering enterprise, especially 
machinery, in cotton growing districts, pumps, motors, &c., both on land 
and water. At present there were only 87 electrical installations in 
operation in China. It was essential that groups of manufacturers 
should send out well accredited agents. Great improvements were 
being made in methods of distribution, and the underlying principle 
which he recommended was to create demand by supply. There was 
great need for improved means of communication, financial] facilities, 
encouragement of Chinese co-operation and the elimination of non- 
British distributors. | 


t 
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The National Smelting Co. (Ltd.) has been. 


~ 


At a recent meeting of the Advisory Committee 
коо to the Board of Trade on Commercial] Inteli- 
gn " gence it was reported that at the recent British 
Industries Fair, which was confined to the toy, fancy goods, pottery, 
glass, printing and stationery trades, the number of exhibitors was 
444, compared with 350 in 1916, and the number of separate visitors 
15,000, against 13,000 in 1916. | 
Reports were presented on the work of the Department of Commercial 
Intelligence for the first quarter of 1917, and on the proposed arrange- 
ments for the extension of the official representation of the United 
Kingdom trade throughout the British Empire. Jt was stated that over 
700 firms had applied for interviews with H.M. Trade Commissioner for 
Canada, who is here on an official visit. 
The Committee approved the arrangements made by the Board of 
Trade and Foreign Office for special trade inquiries in Spain and Portugal, 


апа for the exhibition in various trade centres of samples of foreign goods 


which compete with British goods in important foreign markets. The Com- 
mittee also approved proposals for the co-operation of the Board of Trade 


withassociations of manufacturers for investigation of overseas markets. 
* * * * 


Under the chairmanship of Lord Balfour of 
Haie Hie Burleigh a sub-committee of the Prime Minis- 

i ters Reconstruction Committee is considering 

the desirability of the adoption of the metric and decimal systems 
of coinage, weights and measures. 
* m LÀ * 


The Government of the Union of South Africa 


шга propose to give effect to the recommendations 
Research of the Industrial Research Committee for the 


creation of a Government Industrial Research 
Department, and a sufficient grant of money will be made for 
inaugurating the work. | . 

At the last meeting of the South African Institute, Prof. Buchanan, 
who gave a sketch of the progress made by the Institute during the last 
12 months, said that in May last the Council agreed to take joint action 
with other technical institutions in the consideration of recommendations 


‘for industrial research. , A Central Committee was formed of delegates 


drawn from seven institutes. That committee submitted proposals 
which embodied the creation of a salaried staff, together with an honorary 
technical board with advisory functions. The Government was asked to 
provide the relatively small funds required to pay for executive work, 
while the technica] and scientitic institutions were expected to give the 
necessary time to advise on the merits of proposals submitted. Prof. 
Buchanan contended that, although the Development of Resources ` 
Committee was at present dormant, it should not be dissolved. A prin- 
cipal function of the proposed Research Department would be to collect 
and distribute information relating to materials available in the countiy 
as well as to appropriate manufacturing methods. It was to be hoped 
that the proposed department would be but one of a number of similar 
institutions operating in close relation in various centres of the Empire. 

In regard to the advantages of cheap electricity, Prof. Buchanan 
mentioned the possibilities in connection with the production of fertilisers 
and the working of the vast deposits of iron ore. The correct and effi- 
cient training of our young engineers had now become of paramount 
necessity for the proper development of the country, i 


Angio-Italian ds first i ires E of ee anh 
Trade Development. orpn., which was formed some time ago forthe 
purpose of developing Anglo-Italian trade, and 
supplanting German influence in Italy, was held on the 18th inst. 
The chairman (Mr. J. W. B. Pease) gave an outline of the movement 
which led to the formation of the Corporation and of the Cia Italo- 
Britannica in Italy. ~The contracting banks (Lendon County & West. 
minster and Lloyds) undertook to form the British Italian Corpn. with a 
capital of not less than £660,0 0, and the Board cf Trade undertook to pav 
to the corporation annually for 10 years £50,000 or the equivalent of 5 
per cent. on the capital issued and paid up in cash, should the paid up 
capital be less than £1,000,000. It was a loan from the Government, 
which carried no interest, and was only repayable under certain circum- 
stances. ‘As long as the corporation continues in operation and pays no 
more than a cumulative 5 per cent. to its shareholders, there was no 
obligation to make any repayment, whatever the amount of profit 
actually earned might be. The two undertakings had investigated 
various schemes, including seven railway, three railway electrification, 
four shippirg and shipbuilding, five general imports and exports, four 
hydro-electric, one gas and one metallurgical projects. Some were 
"turned down " at once ; others were approved of in principle, and 
would be gone into further when the occasion was ripe. Some, after full 
investigation, were agreed to and financial assistance promised, but were 
subsequently withdrawn. 
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ELECTRICITY SUPPLY. 


MINIS 


EXTENSIONS. 


Belfast. —Application is to be made to the Board of Trade to 
approve the site for a new electricity кые station in Hamiltcn- 
road. 


Finchley.—The Urban Council has applied to the L.G. Board for 
sanction to the borrowing of £14,000 for extensicns of the electricity 
supply undertaking. 


Poplar (London). — The Electricity Committce report having had 

under eonsidcration the urgent necessity fer extensions of the gencral 
ting plant to meet next winter's demand. | 

As the cost of extensions at present would exceed pre-war cost by at 
least 50 per cent., negotiations are proceeding with the London County 
Council for linking up with the Greenwich tramway generating station. 
Failing agreement with the L.C.C. the Committee have under con- 
sideration alternative schemes submitted by the engineer (Mr. J. Horace 
Bowden). Whether interchange of supply with the L.C.(C or the in- 
- stallation of a new generating set be adopted the Committee stated that 
the erection and equipment of a new sub-station and cable extensions 
will be necessary, and should be proceeded with at as carly a date as 
possible. The followi ing estimates of this work have been submitted :— 
_ erection of new sub-station, £3.000 ; cable ducts and two e.h.t. feeders 
to sub-station, £90,851; two 1,000 kw. converters, switchgear and over- 
head traveller for substation, £9,162; lt. mains from new sub-station, 
three 6-core feeders and one 5-core distributor. £7.200 ; total £29.015. 

The Committee has approved of the proposed e xtensions. In regard 
‘Lo the provision and erection of one 1,000 kw. rotary converter the 
engincer's estimate of the cost of foundation, e.h.t. and machine panels, 
with necessary switchgear and machine connections, is £850. 


Southend.—The Council have decided by a majority of one to 
apply to the L. G. Board for sanction to borrow £45,520 for addi- 


tional generating plant. 
GENERAL. 


Clayton. —Negotiaticns are | roceeding between certain ratepayers 
and the Bradford Electricity Committee as to a supply of electric 
current in this disir ct. 

The Bradford committee has appointed a sub-committce to go into the 
question and report to the next meeting of the-full committee. 


It will be remembered that the Council had already assented to the . 


application of the Electrical Distribution of Yorkshire for a provisional 
order, but advocates of a municipal supply are agitating for an agree- 
ment with Bradford Corporation. 

Hackney (London).—The Electricity Committee has decided: 
subject to the approval of the L.G. Board, to give an annual sub- 
scription of £5 5s. to the Engineering Standards Committee. 

The employees of the electricity undertaking have asked for a further 
increase of wages or an increased war bonus, and Sir George R. Askwith 
is to be asked to consider the matter. 

Grants have been made to the following for services rendered during 
the war :—Mr. P. M. Shears (canvasscr), £20: Mr. E. Wilkinson (genera- 
ting engineer), £10; Mr. А. G. Hilling (assistant distributing engineer), 
£5; Mr. J. F. Heathman (chief clerk), £5. 

Hendon.—At the last meeting of the Council the General Purposes 
Committee reported that the Council are entitled to acquire the local 
electric supply undertaking 15 years after June 6, mess upon giving 
12 calendar months’ notice. 

If taken over at that period the Council would be CÓ to pay the 
value of the undertaking as a going concern, with an addition in respect 
of goodwill of a sum equal to the net profit earned by the company during 
the preccding five years. 

The report was merely received. 

King’s Lynn.—The Council is now giving a sappi of electric 
current for power to Messrs. Dodman’s and the Cooper Co’s works, 
and a further application for a large power supply is anticipated. 


Linking-up in South Wales.—At the last meeting of the Swansea 
Tramways and Electric Lighting Committee the electrical engineer 
(Mr. J. W. Burr) reported having attended a meeting at Cardiff with 
regard to inter-connection of electric supply undertakings. 

As regards the question of funds for providing the preparation of plans, 
reports. &c.. it is proposed that each undertaking shall guarantee а 
maximum amount of 1} guineas per £10,000 of gross revenue. 

Mr. Burr also reported that he had interviewed the Director of Electric 
Power Supply of the Ministry of Munitions, and had obtained permission 


to order for Swansea a feed pump and a mechanical draught fan, but not. 


a water-tube boiler, as proposed. 

Mansfleld.—'The Electricity Committee is obliged to make a smaller 
contribution than usual—the amount in the current year is £500— 
from the profits of the undertaking towards the general district rate. 


Owing to the Summer Time Act the consumption of electricity for 
lighting has been reduced to a material extent, the revenue for three- 
quarters of the past vear having fallen by over £l ,000. 

Marylebone (London). —lt was reported to the Council last evening 
that the staff of the electric supply department was carrying out the 
work, estimated to cost £750, of bringing in certain cables to the 


. new main switchboard in order to cut out an unnecessary complica- 


tion of street pillars in Avbrook-street. 

The committee also submitted the revenue statement for the December 
quarter and the estimates for the year ended March, 1918, which are 
abstracted in another column. 

Midhurst and District Electric Lighting Order, 1914.— The Board 
of Trade have extended by one year from May 8, 1917, the periods 
of two years and 18 months respectively limited for laying mains, 
&c., in streets specified and in the remainder of the area of supply. 


Mytholmroyd.—The Urban Council have consented to Halifax 
Corporation applying to the Board of Trade fcr an order to give a 
supply of electricity to several firms in this area on condition that 
they discontinue the supply on the written request of the Mytholm- 
royd Council. 


Yorkshire Provisional Orders.— The Board of Trade has given its 
decision on various applications for provisional orders made by 
Electrical Distribution of Yorkshire (Ltd. ). 

Orders have been granted for the following districts : Featherstore, 
Garforth, Horbury. Otley, Penistone and Rawdon, but the application 
for an order for Wortley has been refused. The company has also 
applied for orders for Luddendenfoot and for Clayton and. Queensbury. 


HYDRO-ELECTRIC NOTES. 


Canadian Hydro-Electric Progress.— The Shawinigan Water & 
Power Co. report that in 1916 the output from the company's own 
power station and from that of the Laurentide Power Co. reached 
478,540,000 kw.-hours, an increase of 19 per cent. over the produc- 
tion of 1915 as applying to the Shawinigan system. 

During the year the St. Maurice district, including the cities of Grand 
Mere, Shawinigan Falls and Three Rivers, witnessed remarkable growth, 
the construction of the mill of the St. Maurice Power Co. and extensive 
additions to the plants of the Wayagamack Pulp & Paper Co. and the 
Canada Iron Corpn. greatly stimulating the growth of Three Rivers, 
whose population ie materially increased, while at Shawinigan Falls the 
establishment of several new industries and the operations of the Belgo- 
Canadian Pulp & Paper Co., and the Aluminium Со. to the fullest extent, 
resulted in an extraordinary increase in population, which now numbers 
11.000. 'The total amount of power used at Shawinigan Falls is now 
nearly 100,000 н.р., and this amount will be increased by the new 
industries. The various subsidiary concerns of the company also made 
good progress, especially the North Shore Power Co., the Three Rivers 
Traction Co., the Public Service Corpn. of Quebec, and the Canada 
Carbide Со. Two new undertakings, the Canadian Electrode Co. and the 
Canadian Electro Products, were organised with promising results. 
The Sherbrooke extension was put into operation in January, and will 
deliver power to all the larger cities and towns in the Province of Quebec, 
and it is expected that the La Loutre storage dam will be completed by 
the end of December next. The new business for 1916 was larger than 
that in any previous year, and should (it is estimated ) increase the demand 
for power on the company's generating station by 25,000 н.р. > 

Last year's gross carnings increased over those for 1915 by $405,730 to 
$2,325,873. and net earnings by $202,840 to $1,897,945. The dividend 
on the share capital has been increased from 6} per cent., absorbing 
$787,131, to 7 per cent., absorbing $989,006, while reserves and sinking 
funds have been increased by $231,141 to $2,400,000. The paid-@p ard 
outstanding share capital is $15.000,000. 

Tasmanian Hydro-Electric Power.—Mr. J. Н. Butters, managtr 
of the Tasmanian Government's hydro-electric undertakings, has 
stated that in addition to the Great Lake and the King River 
schemes, others are likely to be put in hand as opportunity offers. 

There will be (according to Mr. Butters) no difficulty in developing on 
the West Coast all the power needed there, even if the demand grows 
much larger than at present. Over 10,000 н.р. can be developed at 
Lake Rolleston, near Zeehan, and the Franklin River and other possible 
sources of power were being prospected. Later, when copper gets 
cheaper, an inter-connecting cable can be run from the West. Coast to 
the Great Lake. In the region of the central plateau there are several 
schemes, quite apart from the Great Lake. now being inquired into. 
40.000 н.р. or more can be developed dn the River Derwent. The works 
will probably be some distance below Lake St. Calir, which will serve as 
a reservoir. The Arthur Lakes also should yicld 40,000 н.р. or 50,000 n.r. 


U.S.A. Water-Power.—A new 45,000 н.р. hydro-electric plant of 
the Wisconsin-Minnesota Light & Power Co. on the Chippewa River 
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was recently inaugurated. The dam has caused the foundation of a 


lake covering 7,000 acres, and the head of water at the dam is 58 ft. - 


There are seven 6,500 н.р. three-phase generators and energy із 
transmitted 72 miles to St. Paul and Minneapolis. 

It is proposed to merge the undertakings of the Housatonic Power Co. 
and the Rocky River Power Co. into the Connecticut Light & Power Co., 
fur the purpose of developing the water power of the Housatonic and its 
tributaries. The ultimate horse-power will be about 50,000, but an 
auxiliary steam plant will be provided as a stand-by. 

Water-Power in Russia.—4At the recent meeting of the Russo- 
British Chamber of Commerce a report on the best method of using 
water- power was submitted. 

The report stated that progress in the use of water-power should 
follow two directions. Оп the one hand, it should use the unappro- 
priated water-power for Imperial, social and private needs; on the 
ether, by improving and extending existing water turbine installations, 
pirticularly if they are working for concerns providing for the national 
defence, in districts experiencing a scarcity of fuel. In order to fultil 
the first. object, it would be necessary to introduce stimulating legislation 
on the use of water-power and the transmission of electric current, and a 
general plan should be prepared for the use of ‘‘ white coal" corre- 
sponding to the requirements of the defence of the country, industry. ways 
ef communication, agriculture, &c. ; and. lastly, the establishment of a 
rrmanent bureau to give effect to the plan indicated for using water- 
power. In the general scheme for using the water-power of the country 
it would be most natural to deal first with the north-western district, 
which requires imported fucl, but finds it scarce, and also to facilitate 
the development of industry in the large populated centre of Petrograd. 
The chief application of hydro-electric current will be for the supply of 

hræ engineering, metallic, metallurgical and cement works, mines, 
tlectro-metaflurgical and elecro-chemical production, the production of 
wooed pulp and cellulose, spinning and weaving factories, sawmills, rail- 
wavs. Waterways, agriculture and factories. 


LIGHTING AND INDUSTRIAL POWER. 


Eleetrie Power in Russian Collieries.—It appears that considerable 
progress was made between 1909 and 1914 in the introduction 
of the use of electric power in the Donetz coal mines, and in several 
cases additional plant was installed. 

The average number of prime motors per plant increased from 2-64 
to 508., and the average horse-power per motor from 240-4 н.р. to 
299-7 H.P. The average output per generator increased from 144 kw. 
to 368 kw. at the end. There has been also a change from d.c. to a.c. 
zcneration. 

Eleetricity in Gold Mining.—At the recent meeting of the Cregcn 
(sold Mining Co. it was reported that the electric power from the 
Caavery Falls had worked satisfactorily throughout the year, the 
mterrruptions being few and brief ; also that the Kolar Mines' power 
station had continued to distribute electric current with complete 
regularity. 


ELECTRIC TRACTION. 


Belfast.—The Tramways and Electricity Committee has now 
adopted the revised proposals of the general manager, Mr. J. S. D. 
Moffet, in regard to tramway fares and stages. 


Cross-town stages and return tickets have been abolished, and chil- 
dren's fares are to be modified. 


The accounts of the tramway undertaking for the year ended March 31 
{зї show a deficiency of about £6,000. 

Darlington.—The Darlington Light Railways Order, 1917, has 
been submitted to the Board of Trade for confirmation. Objections 
t: the Board of Trade by May 15. 


Maidstone. —The Council recently decided that the County Council 
be asked to negotiate for the following contributions from motor 
omnibus owners for the use of new routes :— 

14. per 'bus-mile in respect of waterbound macadam roads, 1d. per 
bus-mile in respect of tar macadam or other bituminously bound sur- 
faces, $d. per ’bus-mile in respect of roads having concrete foundations, 
witha minimum of £10 per route mile per annum from each omnibus pro- 
prietor. 

Manehester.—It is announced that the revenue of the Manchester 
Corporation tramyays for the past financial year was £978,000, the 
highest figure on record. As the Committee is paying £100,000 a 
year in war service allowances the amount in aid of rates will be 
reduced next усаг from £100,000 to £50,000. i 


Metropolitan Association of Electric Tramways Managers.—A - 


meeting of the members was held at the Municipal and County Club, 
Whitehall Court, Whitehall, S.W., on the 19th inst., when there were 
present — 

Messrs. Ullmann (East Ham), chairman ; Hammond (M.E.T.). vice- 
chairman ; Bruce (L.C.C.), Harvey (Ilford), Mason (South Met.). Mac- 
kinnon (London United); and Goodyer (Croydon), hon. sec. Letters 
of inability to attend were received from Messrs. Murray (Walthamstow), 
Slattery (West Ham), Williams (Erith), Stokes (Bexley Heath) and 
Schofield (Leyton). Various matters of interest were discussed. 
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Southport.—The salarv of the tramways manager, Мт. T. J. Ken- 
drew, has been increased from £250 to £300 per annum. 

Swansea.—The Board of Trade has extended for one year from 
Aug. 28, 1917, the time limited by the Swansea Corporation Light 
Railways (Extensions) Order, 1914, for the compulsory purchase of 
lands for railway No. 2 and the completion of railways Nos. ] and 3. 


Women Тгатсаг Drivers.—At present there аге 250 women 
acting as drivers in Glasgow. 1,293 as conductors, 470 as car cleaners, 
193 as clerks and 60 as storekeepers and wood-workers. 

The number of conductors has decreased since February, because men 
have returned from the war and resumed their former posts. The 
manager (Mr. James Dalrymple) is anxious to train more women as- 
drivers, because a further draft of men will be called up for military 
duty. It is said that the women drivers show themselves cool and com 
petent, and have fewer accidents than the men drivers. ) 


IMPERIAL NOTES. 


Australasia.—Mittagong (N.S.W.) municipality has practically 
agreed to take current for an electric installation from the Public 
Works power-house at Port Kembla and has asked the N.S.W. 
Government Works Department for the necessary permit. 

The Wollongong (N.S.W.) correspondent of the ‘‘ Australian Mining 
Standard ” states that the Broken Hill Proprietary Co. is adopting electric 
haulage of the canisters used to fill its coke ovens. 

The Melbourne Tramway Co.. which owns the cable tramways in 
Melbourne, is appealing against the award of Mr. Justice Cussen fixing 
£335.000 as the assessment of the property to be handed over by the 
company to the Melbourne Tramways Board. The company claimed 
£458,000. 

A deputation from the Melbourne Trades Council recently waited upon 
the Minister of Mines, Mr. T. Livingston, to urge the Government to take 
immediate steps to utilise the Morwell brown coal deposits. The de puta- 
tion reminded Mr. Livingston that Mr. C. Н. Merz had expressed the 
opinion that the whole of Victoria could be lighted by energy obtained 
from the Morwell brown coal and that current for power could be gener- 
ated cheaply enough to sell at pod. per unit. Mr. Livingston said it 
had been found that as much gas could be got from 1 ton of brown coal 
as from 2 tons of black coal. Не hoped the Premier would be sufficiently 
impressed by the prospects to induce him to find the money required. 
The Premier, the Minister of Mines and other ministers subsequently 
visited the coalfield accompanied by Mr. Harper (city electrical engineer 
of Melbourne), Mr. A. Mac Nicol (consulting engineer) and other technical 
advisers. The Premier said it had been found that 10,000 ft. of gas 
could be produced from a ton of Morwell coal, its calorific value was 
two-thirds of that of black coal gas, and 2 tons of the brown coal could’ 
be landed in Melbourne for less money than 1.ton of imported black coal. 
Investigations would be pursued, and any reasonable cost would be 
incurred to bring the matter to a successful issue. 

The re venue of the Melbourne Electric Supply Committee for 1916 was 
£197,100 (increase £14.505) and expenditure £94,849 (increase £12,104), 
leaving gross profit of £102,250 (increase £2,402). 

Ald. Cabena, in presenting the statement, said but for the coal strike 
the revenue would have exceeded £200,000. The principal item in the 
increased expenditure was coal, which cost £9,000 more. Deductions for 
capita] charges and depreciation amounted to £54,338, leaving a net 
profit of £47,911. Against this amount were charged sinking fund, 
£6,540 ; payments to employees who have enlisted, £3,654 ; energy. &c., 
supplied free for patriotic purposes, £634; and sundry items, £820 ; 
making a total of £11,648. Of the balance (£36,263) the committee 
allocated £36,000 to the town fund. The sinking fund is now £141,828 
and outstanding liabilities are £670,283. The great success of the under- 
taking was largely due to the energy and ability of the electrical en- 


gineer (Mr. H. R. Harper) and his statf. The council referred the report 
to the Finance Committee 


India.—In the review of the Government of Madras of the Madras 
Corporation's last report, it is stated that the proposals for the 
extension of the tramways involve the widening of bridges at con- 
siderable cost and are still under examination. 

The Bombay Municipal Commissioner has forwarded to the Corpora- 
tion for sanction the proposals submitted bv the Bombay Electric Supply 
& Tramways Co. for extending the tramways system along Esplanade 


` and Sandhurst-roads, and for doubling the present single track along 


Colaba-road. 

According to last vear's report of the Madras P. W. D., there has been 
a steady increase in the use of electricity in Madras City. "There are 
48 local industrial concerns worked by electric power, including saw 
mills, oil mills, flour mills. printing presses and cement works, and many 
more await connection. Works are in progress for supplying current to 
the suburbs of the Kilpauk Adyar and Royapuram. 


FOREIGN NOTES. 


Italian Imports.—In virtue of a Royal Decree published in the 
“ Gazzetta Ufficiale " for April 5, the importation of all foreign goods 
into Italy has been prohibited. 

The prohibition does not apply, however. to goods imported for 
account of the State, to raw materials for use in manufacture, or to 
articles of food ; and in special cases licences to import may be obtained. 
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Morocco.— A recent Presidential decree authorised the expenditure 
of 2,293,000 fr. (£91,720) for the provision of telegraphs and 
3,070,000 fr. (£122,800) for telephones in the French zone of Morocco. 

Netherlands Prohibition of Exports of Metals.—The exportation of 
metals in any form from the Netherlands has beer prohibited as 
from April 10. This prohibition does not. however, apply to iron 
and steel, in respect of which the Royal Decree of Oct. 13, 1916, 
remains in force unalteied. 

Norway.—The “ Arglo-Norwegian Trade Journal" says Det 
Metallurgiske Aktieselskab (The Metallurgio Co., Ltd.), Bergen, has 
increased its capital from 30,000 kr. to 500,000 kr. The company's 
object is to manufacture zinc electrolytically. А large zinc factory 
will be established in the near future in West Norway. 

The Stavanger Electro-Staalverk ix increasing its capital to 4,000,000 kr. 
to provide for running the works by electricity. The Ryfylke Waterfalls, 
which have been leased by the company. are being harnessed to pro- 
duce about 7,000 н.р. The company also intends to extend its steel 
works, and to erect rolling milla. 

Swedish Prohibition of Exports.— The exportation of the following 
goods froin Sweden is prohibited as from the dates mentic ned. 

Accumulator plates and wooden boxes (lined with lead) for accumulators; Bergmann 
and similar insulating tubes and boxes for insulatine pipes: Ronteen separates 


wrought too! steel and high speed steel and w.i. bars (as from March 18, 1917). 
Copper and allovs thereof with non-precious metal: aluminium. nickel and metals 


not specially mentioned in the Swedish tariff: lamps not specially mentioned ; manu- , 


factures of lead, machines and apparatus belongine to Sec. 111. of the Customs tariff 
(other than electric), also electrical machines such as generators, motors, converters 
transformers and damping-rollezs; statcrs, rotors. current collectors. magnet coils, 
brush holders and armature coils exported separately —all these, provided that they 
are composed mainly of materials (other than iron) of which the exportation is pro- 


hibited ; and zinc (as from March 31, 1917). 


MISCELLANEOUS. 


After-war Employment.—4A report by Birmingham General Pur- 
poses Committee on projects likely to give emplovment after the 
War states that schemes of tramway extensions have been prepared 
and the estimated cost is put at £198,714. | 

The most important project is the construction of new tramways 
authorised in 1914 and estimated to cost £142,455, with £16,259 addi- 
tional for land. The work will afford employment for 1,500 men for two 
years. The committee also propose the repair and reconstruction of a 
considerable portion of the existing tramways, which are badly out of 
condition, due to shortage of labour and materials. The expenditure 
involved is £40,000, and it will be met out of tramways reserves. About 
1,000 men would be employed for 9 months on this work. 


Colonial Prohibited Exports.—' [he supplement to the “ Board 


. of Trade Journal " of the 19th inst. contains complete lists of articles 


which, acccrding to the latest information received by the Board of 
Trade, are prohibited to be exported to various destinations from 
British India, Canada, New Zealand, Ncuth Africa, Newfoundland, 
Egvpt, Malta, Cyprus, Mauritius and Ceylon. 

Enemy Firms Wound Up.—The Controller of the Alphons Custodis 
Chimney Construction Co. (Ltd.) has applied for a release. Objec- 
tions to Board of Trade by April 28. 

The Controller of Eisterk (Ltd.) has applied for a release. Objections 
to the Board of Trade before May 2. | 

Engineering Wages.—The Government Productions Committee 
has made the following award on the application of the joint com- 
mittee of the engineering and kindred trades, on behalf of the piece 
workers, for a bonus on all earnings. 

In lieu of and in substitution of the increr se of 3s. per week, the piece 
rate of the men concerned shall be advanced 71 per cent. The increase 
is to come into operation as from the beginning of the first full pay fol- 
lowing the day of this award, and is to be regarded as war wages. The 
increase is independent of and distinct from the advance awarded by the 
Committee on March 1 for the engineering and foundry trades generally 
included in the Manchester district. 

Exports to China.— The “ London Gazette” of April 24 contains a 
further list of persons and firms in China to whom goods may be 
consigned from the United Kingdom, including the Wuchow Electric 
Light Co., Wuchow. 

Institution of Petroleum Technologists.— At the recent annual 
general meeting Mr. Chas. Greenway was elected president and Prof. 
John Cadman a vice-president. 

Unemployment Insurance.—The Umpire has decided that contribu- 
tions are payable in respect of the following :— 

Workmen employed on metal work in connection with the manufact ure 


of X-ray and electromedical apparatus. 
Workmen (other than those insurable under Part II, of the National 


Insurance Act, 1911) engaged wholly or mainly in making (removable) 
"amps for buoys or beacons. 

Wholesale Traders’ Association.— At the anual meeting of the 
Wholesale Traders’ Association for the Frotection of the Hardware, 
Furnishing and Metal Industries on Mcnday the chairman (Major 


' JJ. Н. Cartland, J.P.) reported that 138 new members had joined 


during the past year, Lringing the tutal membership to 3,195. | 
The number of status inquiries sent in during the year had reached 
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the enormous total of 72,772, involving a credit of over £6,000,000, 
thereby showing that there was still a good general trade being done 
by the various manufacturers and merchants throughout the country, 
and that a large number of orders had been received from foreign and 
colonial markets which they were unable to execute at present. The 
debt recovery department had 22,690 cases for collection, aggregating in 
value £224,137, and out of that sum only about 8} per cent. proved 
irrecoverable or bad. "There had been a considerable decrease in arrange. 
ments, bankruptcies and companies’ liquidations, but a large number 
of cases had been reported to the association during the year wher 
meetings had been attended and combined action taken in the interest 
of members. А report*was made on the action of the association in 
regard to the Registration of the Business Names Act. It was announced 


‚ that up to date about 75,000 firms had already registered. | 


The secretary also reported that the working of the Registration of 
Names Act had shown the importance of some amendment being made 
in the Companies Acts to bring in а number of the provisions of that Act, 
and the secretary was instructed to take whatever steps he thought 
necessary, in conjunction with others, to bring about this result. 


EDUCATIONAL. 


Education Reform.—In introducing the Education estimates in 
the House of Commo ns on Thursday last, the President of the Board 
of Education (Dr. H. A. L. Fisher) gave an interesting outline of 
certain educational reforms which are projected. 


Dr. Fisher explained that the sum to be voted was £3,829,U48 more: 


than in 1916-17 and included an additional grant for secondary schools. 


He hoped to include in next year's estimates provision for such future: 
development as could be made in the ordinary course of administration, 


but for other developments legislation would be necessary. No scheme 
of University development would be satisfactory which did not make 
ample provision for the prosecution of free and independent post-gradu- 
ate researceh,'for scholarships, for science, technology and modern subjects. 
Every type and grade of school in the country must be properly co- 
ordinated. The estimates introduced the principle of area grant, and 
they attached to it general conditions, one of which was the due pro- 
vision of highereducation. Не thought the time had now come when the 
country should no longer be content to leave so important à matter as 
that to the discretion of the local authority, and no Bill would be satis- 
factory which did not require committees of the County Councils and 
County Boroughs to submit schemes to the Board concerning both 
secondary and elementary education. i 

Having referred to the deficiency in our educational arrangements for 
the care of adolescents, he said the country did not get full value out of 
its elementary system of education, because so much of the training and 
instruction was subsequently lost, and that it did not get the full value 
out of its higher technical colleges because those who attended their 
classes had “learnt little and forgotten much." 

Seholarships.— As a result of the Scholarship Examinations held 
at Faraday House Electrical Engineering College, Southampton-row, 
London, W.C., on the lith, 12th and 13th inst., the following awards 
have been made bv the Governors of the College :— 

To John Arnold Gundry (St. Bees School), а Faraday Scholarship of 
50 guineas per annum, tenable for three years ; Arthur Leslie Long 
(Hertford Grammar School). a Maxwell Scholarship of 50 guineas per 
annum, tenable for two years ; Harold Charles Reeves (County School, 
Wood Green), an exhibition of 30 guineas per annum, tenable for three 
vears; Eric Gledhill (Countv School. Fishguard), an exhibition of 
30 guineas per annum, tenable for three years: Cecil Corbin (The Philo- 
logical School, Southsea), a special prize of 25 guineas. 

Workshop Training.—Recently Sir T. T. Shann. chairman of 
Manchester Education Committee, handed leaving certificates to the 
first group of boys admitted to the Openshaw Junior Technical 
School. 5 

The school was established in 1915 іп order to provide а sound practical’ 
education, extending over two vears, for bovs who intend te become 
apprentices, at 15 or 16 vearx of age. to the mechanical and electrical 
engineering, building and other allied trades, The bovs are taken about 
13 years old, when they are completing their general education in the 
elementarv schools, and are given a sound preparatory training which 
will be of service to them on entering the works, Thev are taught the 
practical drawing. measurements and calculations needed in the work- 
shop. the uses of the various tools in the working of wood and metals 
together with the elementarv principles of mechanics, physics an 
chemistry. At the same time the general education of the boys is carried 
on. The teaching staff includes men who have had actual workshop 
experience as well as experience in teaching, and the school is in clore 
touch with the local industrial firms. 

Sir Thomas Shann said 35 boys were leaving and going to situations 
where they would become skilled workers, and even something better if 
they took advantage of the opportunities offered to them. Through the 
kindness of the firms engaging them, 16 of the bovs would attend the 
school all dav on Mondays for a further course, and their wages would 
paid as if they were at work. In addition to the school at Openshaw. 
there was a similar school at Newton Heath, which was doing equally 
good work. The Education Committee desired to open more of there 
schools, because there was a great demand for them, but the Treasury 
would not allow the necessary money to be spent at present. Ав soon 
as possible, however, the work would be proceeded with. There wer? 
now onlv 20 places in the school to fill, and for those 80 applicatione had 


been received. 
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$ 
TENDERS INVITED AND ACCEPTED. 


Cables and Meters. 

GLasGow Corporation invite tenders for the supply of Cables 
(including small i.r. cables and flexibles) and Meters for a period of 
12 months from May 31 next. Specifications and forms of tender 
from the engineer, Mr. W. W. Lackie, 75, Waterloo-street, Glasgow, 
and tenders must be lodged with the town clerk, Mr. J. Lindsay, 
by 10 a.m. of Tuesday, May 1. See an advertisement. 

Eleetrieal and General Stores. 

3LASGOW Corporation require tenders by May 1 for three 
months’ supply of c.i. boxes and six months’ supply of Troughing, 
Uils, &c., to their electricity department. Specifications from the 
Engineer, 75, Waterloo-street, Glasgow. 

GLASGOW Corporation Cleansing Dept. also require tenders by 
May 2 for six months’ supply of Electrical Material, Ironmongery, 
Oils, &e. Specifications from the Supt., 20, Trongate, Glasgow. 
Carbon Brushes and Gear Wheels. 

JOHANNESBURG Municipal Council require tenders by April 30 for 
supply of 10,000 Traction Carbon Brushes, and by noon May 21 for 
supply of Steel Gear Wheels for tramcars (contract 241). Specifica- 
tions, &c., from the Town Clerk. | 


Metallic Filament Lamps. 

HOYLAKE AND West Ківвү Council require tenders by April 28 
for one year's supply of Metallic Filament Lamps. Specifications, 
éc.. from the Engineer and Surveyor, Town Hall, Hoylake, Cheshire. 
Coal-Conveying Plant. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
Мау 11 for the supply and erection of coal-conveving plant at 
Ntuart-street generating station. Specification from Mr. Е. E. 
Hughes, Town Hall, Manchester. 


Hydraulic Accumulator and Electric Pump. 

MANCHESTER Corporation require tenders by 10 a.m. May 11 
for the supply and erection of a hydraulic accumulator and an 
electrically-driven ram pump at Stuart-street generating station. 
Specification, &c., from Mr. F. E. Hughes, Town Hall, Manchester. 


MARYLEBONE (LoNpoN).— The Electric Supply Committee recom- 
mend the acceptance of the tender of the Underfecd Stoker Co. 
(Ltd.) for fitting two additional boilers with travelling grates, com- 
bined with forced draught, at £1,809. 


PopLaR (LONDON).—The Council has accepted the tender of the 
General Electric Co., at £3,074, for a 1,000 kw. rotary converter. 


Bkpronp. — Тһе Corporation have accepted the following tenders : 
British Thomson- Houston Co., switchgear, £1,650 ; J. P. Hall & Son, 
leed pumps, £340 ; T. & T. Vicars, coal handling plant, £718. 


_DeErsy.—The Corporation have placed orders with the General 
Vehicle Co. for an electric tip wagon, at £1,260; and with A. Wiseman 
(Ltd.), for tramcar gear wheels and pinions, at £102. 


GLasGow.—The Tramways Committee has accepted the tender of 
the Pirelli General Cable Works (Ltd.) for cable and that of E. Allen 
& Co. and Hadfields (Ltd.) for special track work. 


Government Contraets.— The following tenders were accepted by 
the British Government Departments during March :— 


Wer C7:::«.— Evershed & Vignoles, bridge meggers; British Insulated & Helsby Cables, 
Callezder'z Cable & Construction Co., Connolly Bros., Craigpark Electric Cable Co.. I. 
Frakenberg & Sons. General Electric Со.. №. T. Glover & Co., W. T. Henley's Telegraph 
Works Со.. Hooper's Telegraph & India Rubber Works, India Rubber, Gutta Percha & 
Telegraph Works Co., Johnson & Phillips, Liverpool Electric Cable Co., C. Macintosh & 
Co. and St. Helens Cable & Rubber Co., electric cable and wire ; London Electric Wire Co. 
& Smiths and C. A. Vandervell & Ce., telephone cords; Litholite (Ltd.), insulator cups 
and caps: Kartret Engineering Co., distribution boards; Bullers (Ltd.), Electric & 
Ordnance Accessories Co.. Gutherie & Co., W. Kent, J. Macintyre & Co., E. Stevens (Ltd.) 
and J. Stevens (Ltd.), electric light fittings; A. Lyon & Wrench and Smart & Brown, 
generating sets; British Thomson-Houston Co.. Edison-Swan Electric Co.. General 
Electriz Cc. and Siemens Bros. Dynamo Works, electric lamps; Kerr, Stuart & Co., W. 
Sanders & Co., Sperryn & Co., Wandsworth Electrical Mfg. Co. and W. White & Co., 
switches ; Automatic Standard Screw Co., Davis & Timmins. Crogeon & Co.. Е. Giles & 
Sons. L. Herve. Houghton-Butcher Mfg. Co., Ingram & Kemp, Sperryn & Co. and C. J. 
Thursfield & Co.. electric terminals, &c.; Liverpool Electric Cable Co., tinned copper 
wire ; Н. !. Cash & Co. and Cecil Cooper & Co.. electric lighting. 

Ixd:a Of cc.—Bullers (Ltd.), brackets; Callender’s Cable, &c.. Co., cable: Siemens 
Bres & Cc., cells: Lancashire Dynamo, &c., Co.. dynamos; Bullers (Ltd.) and Taylor, 
Tunnicli™ & Co., insulators; Peel-Conner Telephcne Works, telephones. 

Post Office.— British L. M. Ericsson Mfg. Co.. Peel Conner Telephone Works, Walters 
Electrical Mfg. Co. and Western Electric Co.. telephone apparatus; Bayliss. Jones & 
Bayliss and Bullers (Ltd.), arm grips for wood poles: Taylor Tunnicliff & Co.. bodies and 
covers for insulators; Telegraph Construction & Maintenance Co., submarine cable ; 
British Insulated & Helsby Cables, Henley’s Teleeraph Works Co., Johnson & Phillips. 
St. Helen's Cable & Rubber Co., Telegraph Construction a Maintenance Co. and Union 
Cable Co., telegraph cables: Peel-Conner Telephone Works and Western Electric Co.. 
telephcne cable; India Rubber. Gutta Percha & Telegraph Works Co., coating castings 
with eborite; British Insulated & Helsby Cables and Western Electric Co., telephone 
cords; Siemens Bros. & Co., wire drums; S. С. Bailey & Co., manganese; Crystaiate 
Mfg. Co. telephone mouthpieces; Bullers (Ltd.), felt rings; E. Austin & Sons, solder ; 
Bullers (Ltd.), insulater spindles; Peel-Conner Telephone Works, telephones. 


So nes of Pustic Works, Ireiand.—J. Е. Keatings & Sons. electrical works and 
aupphes. 
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APPOINTMENTS VACANT AND FILLED. | 
A shift engineer is required at Stepney Electricity Works. Appli- 
cations to the engineer ahd manager (Mr. W. C. P. Tapper), 27, 
Osborn-street, Whitechapel, E.1, bv first post May 2. See advertisement. 
An experienced draughtsman is required for war work. Applica- 
tions to Commanding Officer, Hawkcraig, Aberdour, Fife. See 
advertisement, 
A shift engineer is wanted for a h.t. station, with Diesel engines. 
Applications to Engineer, Electricity Works, Sundridge, Sevenoaks. 
The Walthamstow Higher Education Committee of Essex County 
Council require a headmaster for their engineering and trade school. 
Commencing salary £300. Forms from Mr. J. Н. Nicholas, County 
Offices, Chelmsford. Applications by May 5. 


London County Council require a development superintendent 
(£500 to £800) for the traffic branch of their tramways department: 
Applications by May 7. —— ` 

Mr. H. W. Gepp, acting manager of Amalgamated Zine (De 
Bavay's) Ltd., who is superintending the erection of works near, 
Hobart (Tasmania) for the Electrolytic Zine Co., of Australia, has 
now been permanently appointed as general manager of Amalgamated 
Zine (De Вахау) Ltd. 

BUSINESS ITEMS. 

The style of the firm of consulting en ineers, previously known ав 
Kirkland & Capper, is now Kirkland & Kiernan, and not Kirkland & 
Capper, as stated in our issue of April 13. The partners are now 
Messrs. Thos. Kirkland & T. J. R. Kiernan, Mr. D. S. Capper having 
retired from the firm. 


Wm. B. Garstin and Walter R. Scott, formerly trading as the 
Auto-Flash Sign Co., at High-street, Rickmansworth, and 119, High 
Holborn, London, W.C., and lately as the Patent Distributor & 
Times Switch Co., at 4 & 5, Glebe-road, Dalston, London, N.E., 
have dissolved partnership. 

Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to Le delivered by noon of June 14. 
Fur:her particulars are set out $n an advertisement. 


CATALOGUES, &c. | 

The British Aluminium Co. (Ltd.) have issued two neatly printec 
and well-illustrated pamphlets—one in Russian and the other in 
Spanish—on the use and advantages of aluminium cables in the 
electrical transmission of energy. 

The enterprise of the company is to be commended for in Russia, in 
Spain and South America there are many long-distance power transmis- 
sion undertakings, and on the restoration of peace various new schemes 
will be brought forward. The pamphlets'contain a number of useful 
tables, including one giving a comparison of the physical properties of | 
aluminium and copper, also the dimensions, weight, &c., of aluminium 
cables. The S.W.G., Verband Deutscher Elektrotechniker and metric 
figures are included. | 

Callender’s Cable & Construction Co., Ltd., Hamilton House, 
Victoria Embankment, E.C., have recently issued their new catalogue 
of dividing boxes for electric cables. The list is à very comprehensive 
one and gives illustrated particulars and prices, information as to 
shipping weights and measurements, &c. 

The Z Electric Lamp Mfg. Co. (Ltd.), Southfields, S.W. 18, notify 
that they are carrving a large stock of electrical accessories, including 
ceiling roses, cutouts, holders, &c., and special terms are offered to the 
trade. 

Messrs. Scholey & Co., Ltd., 56, Victoria-street, London, S.W., 
have recently issued a series of four small leaflets on the Taylor 
stoker, which set out clearly and concisely its advantages and the 
economy effected by its use. Copies may be obtained from the firm. 

Messrs. Dick, Kerr & Co., Abchurch-yard, Cannon-street, E.C., 
have issued a folding card giving prices of their Britannia drawn 
wire lamps, which are manufactured at the firm's factory at Preston. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Correction.—We regret that in a note on page 127 of our last issue 
we referred erroneously to the Anchor Cable Co. (Ltd.). "This should 
have been the “ Anchor Electric Со. (Ltd.)." The Anchor Cable Co. 
(Ltd.) is not, and has not been, in liquidation, and is carrying on 
business as usual. 

A second dividend (3s. 6d.) will be payable on April 30 at 6, 
Coleman-street, London, E.C., in the liquidation of the Adnil Electric 
Co. (Ltd.), Artillery-lane, Bishopsgate-street Without, London, Е.С. 

A meeting to receive an account of the winding up of the Uni- 
versal Light & Sign Co. (Ltd.) will be held at 35, Coleman-street. 
London, E.C., on May 25. 
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FINANCIAL 
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COMPANIES' MEETINGS AND REPORTS. 


eS 


Indo-European Telegraph Co. (Ltd.) 


The fiftieth ordinary genera] meeting was held on April 24, Mr. J. H. 
HERBERT TRITTON (the chairman) presiding. 

The ACTING SECRETARY (Mr. T. O. Stevens Perry) read the 
notuce convening the mecting, after which the seal of the company was 
affixed to the register of members. 

The CHAIRMAN: I beg to move : ‘ That a final dividend be and is 
hereby declared for the year ending Dec. 31, 1916, of £1. 2s. 6d. per share, 
free of income tax (making, with the interim dividend already paid, 7 per 
cent. for the year); and that a distribution out of interest received be 
made of £1. 10s. per share, also free of income tax, both payable on May 1, 
1917, subject to the terms of the Trading with the Enemy Proclamations, 
to shareholders registered on April 27, 1917." In moving this 
resolution 1 have only a short statement to make. Owing to general 
postal delays and shortage of statf, the directors are unable at present 
to submit the report and accounts for the past year. Having regard, 
however, to the figures which are available, they see no reason why 
the final dividend should not be paid on the usual date. "They further 
think it necessary to hold only one meeting instead of two, as was the 
case last' year ; the directors’ report and accounts with balance-shcet 
will be circulated amongst the shareholders at the earliest possible date. 
lt is some satisfaction to the directors to be able to pay the final 
dividend and distribution forthe year without encroaching upon reserves 
and without diminution of the total amount, and they believe there will 
remain sufficient to allow of the provision again out of earnings of an 
adequate sum of money on account of depreciation. When the 
accounts are av ilable the shareholders will see that the holding of the 
company in British Government securities is a large one,totalling 58 per 
cent. of the company's capital, and when all calls shall have. been paid 
on this year’s subscriptions it will stand at £255,081 —a percentage of 60. 
At our last general meeting I informed the shareholders that under a 
new arrangement between this company, the Indo- European Telegraph 
Department, and the Eastern Company, there would be secured to this 
(‘ompany a sufficient sum after pavment of all expenses to provide a 
dividend of 7 per cent. on the share capital. 1t would lie with the board 
of directors to recommend any additional dividend by drawing on the 
fund established some years ago for equalisation of dividends, a pro- 
ceeding which has not been called for this year. The new arrange- 
ment with our partners did not come into force until August Ist last 
year, and the company benefited very considerably by revenue derived 
from the first seven months of the vear, with the financial result I 
oave already indicated. I informed the shareholders atthe last meeting 
that th directors had decided to enter into a combination of interests 
with Creed & Co. (Ltd.) for the development of the wireless patents 
owned by the Indo and Galletti Companies. 1 am sorry to say that 
arrangement has fallen through. It became apparent that the interests 
of Creed & Co. (Ltd.) were not eompatible with our interests, and the 
agreements that had actually been entered into have, by mutual consent, 
been cancelled. This does not in any way affect the future development 
of our wirelese assets, and I shall hope to give you fuller information on 
the extension of the wireless side of our business next year. I would 
add that in addition to the Government work to which I referred last 
year, we have fulfilled important war contracts for the supply of wireless 
materia] for our Government. The company's telegraph through service 
remains mterrupted owing to the conflict raging in Europe, but we con- 
tinue to handle considerable local traffic, which is of great importance 
just now. We have done our utmost to assist our Allies, the Russian 
Government, and have every reason to believe that our assistance has 
been of considerable value to them. The shareholders will be glad to 
hear that 37 members of our English staff are serving with our armies, 
of whom four have obtained commissions with the South Persian Police 
Force. ] greatly regret to tell you that four members of the staff have 
lost their lives in the service of their country. 

Mr. CHARLES HOLLAND seconded the resolution, and in the absence 
of questions, it was put to the meeting and carried unanimously. 

lt was also agreed to place the sum of £2,500 at the disposal of the 
Board to be distributed amongst charitable institutions at the discretion 
of the Board. The retiring directors, the Rt. Hon. Sir Francis Mowatt, 
G.C.B., and Sir William R. Brooke, K.C.1.E., were unanimously re- 
elected, and the auditors, Messrs. Kemp. Sons, Sendell & Co., were also 
re-appointed. The proceedings terminated with a vote of thanks to the 
chairman, directors and staff. | | 


AIRDRIE & COATBRIDGE TRAMWAYS CO.—'l'he total receipts for 1916 
amounted to £16,695, and after meeting all expenses (including £750 for 
debenture interest), and setting aside £1.200 for renewals, the surplus 
is £4,768, making, with £482. 5s. 9d. brought forward, a total of £5.250. 
‘The directors propose to place £1,200 to reserve, to pay a dividend of 
5 per cent. per annum on the preference shares, and a dividend of 128, 
per share on the ordinary shares (£2,700), carrying forward £1,263. 
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The increase in traffic receipts during the second half of 1915 was main- 
tained throughout the year, the revenue from this source showirg an 
increase of £2,458. 3s. 3d. over the preceding year. Owing to labour 
difficulties, the enhanced cost of materials, &c., the expenses were £1,26] 
more than in 1915. 


ALDERLEY & WILMSLOW ELECTRIC SUPPLY (LTD.)—(On the past 
year’s working the profit was £2,815. compared with £3.064 in the pre- 
vious year. After deducting £1,691 interest and adding £1,242 brought 
forward, the balance is £2,366. The directors recommend that £1,200 
should be put to reserve, and the balance carried forward. The total 
receipts for Alderley are £3,116 and for Wilmslow £2,465. Тһе connec- 
tions have increased from 1,092 kw. to 1,133 kw. 


BARNSLEY & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
revenue for 1916 amounted to £29,499, and after providing for all ex. 
penses (including £1,639 for debenture and loan interesi) and: setting 
aside £4,500 to renewals fund, the balance is £4,573, which, added to 
£166 brought forward, makes £4,679. The directors recommend that 
£1,143 be applied to reserve, payment of the dividend on the 6 per cent. 
preference shares (£1,320), and a dividend of 6 per cent. per annum on 
the ordinary share capital (£1,202), leaving to be carried forward £1,014. 


BELL TELEPHONE CO. OF CANADA.—The net profit for 1916, after 
setting side $2,310,000 for depreciation, was $2,469,243. Dividends 
amounting to the usual 8 per cent. for the year have been paid, leaving 
$470,450. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—In a circular to 
the shareholders the figures of the gross ard net revenue for 1915, 1914 
and 1913 are given. The gross earnings from operation in Brazil іп 1915 
were 77,119,208 milreis, іп 1914 73,184,714 milreis, and in 1913 71.911,974 
milreis, the net éarnings being 44,176,866, 41,879,569 and 39,312,729 
milreis respectively. The decline in the surplus available for dividends 
compared with 1913 is due almost wholly to the fall in the exchange 
value of the milreis, which for some years before the war was maintained 
at slightly above 16d. During the last half of 1914 the rate averaged 
approximately 13d., and during the last two years slightly over 12d. The 
consequence is that, notwithstanding that the gross and net earnings 
during the past two years have been greater than at any previous period, 
the net earnings from operation, when converted into Canadian currency, 
are actually much less than they were before the war. "The available net 
revenue in gold for the three years was $5,394,802, $7,666,532 and 
$8,112,264 respectively. 'The accounts for 1916 are not yet completed, 
but the gross and net earnings in Brazilian currency from operation have 
exceeded those of the previous year by 7,823,000 milreis and 2,367.000 
milreis respectively, notwithstanding the abnormal] high freights, which 
on coa] increased from 15s. per ton before the war to as high as 80s. per 
ton last year, and it is estimated that the net revenue for the year (after 
payment of el] fixed charges and expenses) will be approximately 
$5,654,000 (at exchange about 12d.), or $259,000 in excess of 1915, but 
$2,458,000 less than the net revenue of the year immediately preceding 
the war. Since the date of the last report the company has issued and 
sold in New York $7,500,000 6 per cent. three-year notes, and a portion 
of the proceeds has been applied in discharging the temporary loans 
raised in connection with the acquisition of telephone properties in the 
city and State of Sao Paulo, which, if the war had not intervened, would 
have been provided in the usual way by the sale of funded securities. 
The balance of the proceeds of the notes ($2,600,000) is being used for 
the development of the telephone undertakings, and this expenditure 
Early in 1914 
the board decided to extend and consolidate its telephone system by the 
acquisition of the further properties referred to above. and assumed the 
obligation of the extensions now in progress. Negotiations for the sale 
of a bond issue to provide the necessary funds were in progress when the 
war made the proposed financing impossible. The physical properties 
in Brazil have been maintained in a highly efficient state, but in addition 
to the maintenance of the property it is necessary in each year to expend 
considerable sums for extensions and improvements. These during the 
last three years have amounted to $8,600,0. 0, and it is estimated that 
in 1917 the sum of $1,700,000 will be required. Under normal con- 
ditions this would have been provided for by the sale of the company s: 
securities, the interest on which would have been met by the increased 
earnings derived from such expenditure ; but, owing to the abnormal 
conditions arising from the war, it has been necessary to mect this capital 
expenditure, so far as same has not been paid out of earnings, by tem- 
porary loans, with the result that the floating indebtedness of the com- 
pany and its subsidiaries at March 31 amounted to $4,850,000. The 
amount required annually for a dividend on the preference share capital 
is $600,000, and for a dividend on the ordinary share capital at the rate 
heretofore paid (viz, 4 per cent.) is $4,250,000, making a total of 
84,850,000, which sum deducted from the estimated net revenue leaves 
only a relatively «mall balance available. It will therefore be seen that, 
so long as the company continues to pay a dividend on its ordinary share 
capital and exchange remains at approximately its present rate, it will 
not be possible to provide sufficiently for the necessary capital expendi- 
ture and to reduce the floating indebtedness. The hoard have, therefore, 
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decided not to pay a dividend in June next. and propose to continue this 
policy throughout the remainder of the year, unless there should be such 
improvement in exchange as to justify the resumption of the dividend 
at an earlier date. | 

BRITISH WESTINGHOUSE ELECTRICO & MFG. ëC. (LTD.)—The direc- 
tors’ report for the year 1916 states that the improvement in the business 
of the company has been maintained. ‘The net profit was £199,346, and 
with belance brought forward (£44.632) the total was £243,978. After 
writing £25,000 off patents, goodwill. £c., and appropriating £44.243 to 
special depreciation of plant, machinery, &c., and £10,000 to additional 
reserve for employers’ liability, it is proposed to рау a dividend of 7} per 
cent. on the preference shares (£75.000), and to carry forward £89,735. 
There have been charged against revenue the usual expenses for main- 
tenance of works, plant, &c., and in addition there has been applied to 
depreciation of the same items an amount of £91,144, which includes 
the special sum above referred to of £44,243 to cover abnormal wear and 
tear of plant due to war conditions. "The position under the Finance and 
Munitions of War Acts being still uncertain, it has been thought desirable 
to inerease the amount carried forward. 


CANADIAN GENERAL ELECTRIC CO. (LTD.)— During the year 1916 а 
gross profit of $2,225,912 was earned, which is in excess of any previous 
year in the history of the company. The sum of $405,887 has been 
reserved for depreciation of buildings, machinery and patterns, and 
$631,603 has been reserved for the amortisation of munitions plants 
and equipment, leaving a net profit of $1.185.420. From this sum 
$719.843 has been paid in dividends, leaving a surplus of $406,577. and 
making & total surplus of $1,112,696. From this total the sum of 
$300,000 has been transferred to reserve, leaving $612,696 to credit of 
profit and loss. "The total liquid assets, including cash on hand, accounts 
reervable, &c., amount to $8,340,014. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The total receipts of 
the 12 months ended Dec. 31 last were £51.746.. 146. 9d., while the 
expenses amounted to £15,812. 118. 10d. To the latter has to be added 
£2177. 19s. 2d. for income tax, making together £17,990. lls. and 
kaving а balance of £33,756. 3s. 9d. After adding £7,580. 17s. 8d. 
brought forward, an amount of £41,337. 1s. 5d. remains to be dealt with. 
The sum of £14,000 has been added to general reserve fund and £2,500 
to pension fund. Interim dividends were paid on Oct. 19 (at rate of 10 
per cent. per annum, less tax, on the preference shares, and at rate of 
3 per cent. per annum, tax free, on the ordinary sharex), which absorbed 
£7,000, and leave £17,837. Ів. 5d., out of which the directors recommend 
payment of final dividends at the same rates, and a bonus of 4s. per share 
on the ordinary shares, ta x free, the balance (£7,637. Is. 5d.) being carried 
forward. 'The general reserve fund, which last ycar stood at £100,000, 
has been charged with £24,000, the balance of the depreciation to date 
on the investments. The directors refer with regret to the death of Mr. 
Geo. Keith, and Mr. Frederic Edward Nosworthy has keen appointed 
director and engineer in his place. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The report for the усаг 
ended March 31 states that the reserve fund aceount shows a balance of 
£502,512, compared with £487,705 in March, 1916, an increase of £14,807. 
Three quarterly interim dividends of 2s. each per share (less tax), amount - 
ing to £27,319. 10s., have been paid during the year, and a final dividend 
of 2а. per share (less tax) will be paid on the 30th inst., making a total 
distribution of 4 per cent. for the year. 


EVERED & CO. (LTD.)—The directors state that they are not yet able 
to issue the accounts for the year 1916, as they are still under considera- 
tion by the Ministry of Munitions ; but the figures that have been pre- 
pred show a satisfactory result. At the meeting on the 18th inst. Mr. 
R. G. E. Freeman was appointed managing director, and agreements 
with Messrs. R. G. E. Freeman, S. Evered and H. Evered were approved. 


W. T. GLOVER & CO. (LTD.)— The directors" 1e port. for the year 1916 
states that the result of the trading is a credit balance of £49,811 and with 
£11,701 brought forward, the total is £61,512. Deducting directors’ 
remuneration ind interest on the 4} per cent. first mortgage and 5 per 
cent. second mortgage debenture stocks and after transferring £4.060 
to trustees of second mortgage debenture stock. the balance is £48,740 
13. 5d. It is proposed to pay the dividend onthe 5 per cent. cumulative 
‚ preference shares, less tax (£3,875), to transfer £2,500 to the first mort- 
gage debenture redemption fund, to pay a dividend on the ordinary 
shares at rate of 6 per cent., less tax (£5,341). to transfer £10,000 to 
reserve and £5,000 to cable maintenr псе reserve, leaving to be carried 
forward (subject to payment of excess profits duty for the years 1915 
and 1916) £22,025. Many of the conditions referred to in last year's 
report continue, by which it is still necessary to strengthen the Company's 
reserve, in order to provide further working capital. 'l'he development 
of the land referred to in the last report is proceeding rapidly, and will 
involve considerable capital expenditure in the near future. Asa“ Con- 
trolled Establishment," the works are entirely at the disposal of the 
Government in the manufacture of wires and cablesfor the prosecution 
of the war. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)— At the general meeting. 
which will be held at Copenhagen on the 25th prox., the bo. rd will pro- 
pose to pay a total dividend and bonus of 24 per cent. for the vear 1916, 
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GREENOCK & PORT GLASGOW TRAMWAYS CO.— The total receipts 
for 1916 were £56,510. 10». 3d. After providing for all expenses, in- 
cluding £2,137. 10s. for mortgage interest, payments to Corporations: 
amounting to £1,473, and setting aside £4,000 to renewals fund, the 
surplus is £14,826, making, with £4,054 brought forward, a total avail- 
able balance of £18,880. The directors propose to appropriate £1,778: 
to sinking fund for loan redemption, £1,200 reserve, and to pay a dividend 
of 5 per cent. per annum on the preference shares (£3,500), and a dividend 
of 16s. per share on the ordinary shares (£9,200), leaving to be carried 
forward £3,201. 


JOHNSON & PHILLIPS (LTD.)—The profit for the vear 1916 оп trading 
accounts, &c., after making provision for bad and doubtful debts, and 
after charging to revenue upwards of £8,000 for maintenance of buildings, 
plant, &c., amount to £56, 61. Adding balance from 1915 (£34,050). 
and deducting the dividend paid in May (£8,750), the total is £81,361. 
Deducting remuneration of directors, auditors’ and trustees’ fees (£1,897). 
interest on debenture stock (£5,345), reserve re debenture sinking fund 
(£7,557), interest on second debentures (£2,500), depreciation on 
machinery and plant, &c. (£12,139), interest on loan (£1,709), amount 
transferred to reserve (£10,000), income tax and excess profits duty 
(£8,928), amount written off patents (£2.575) and amount transferred 
to special reserve (£10,000), the available balance is £18,711. The 
directors recommend payment of a dividend at rate of 5 per cent. per 
annum on the ordinary shares (tax free), requiring £8,750, leaving to 
be carried forward £9,961. 


: t 
MARCONI WIRELESS TELEGRAPH OP AMERICA (LTD.)—The repor 
states that before allowing for reserves, the net income is $336,040, ах 
compared with $288,994 in 1915. Receipts for message traffic with 
ships increased by 9 per cent. over previous year. and the income from 
investment of surplus funds (898,107) decreased 86,824. After setting 
aside all reserves, the net profit was 250.883, an increase of 46:56 per 
cent., and this amount has been added to the surplus, 


NORTHERN GENERAL TRANSPORT CO. (LTD.) —l'he report for 1916 
states that after providing £5.515 for renewals the net profit is £21,471. 
A dividend of 6 per cent. is recommended, and after placing £1,410 to 
sinking fund for redemption and debenture stock, £8,688 is carried for- 
ward. ` 


PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—The revenue for 
1916 was £14,539, against £12,560 in 1915. After deducting all expenses 
(including repairs and maintenance and debenture interest) and setting 
aside £1,950 to renewals fund the balance is £1,640, which, added to 
£422 brought forward, makes a total of £2,062. The directors recom- 
mend that this balance should be applied in payment of one year's 
arrears of preference dividend (£1,320), leaving £742 to be carried for- 
ward. 


RIVER PLATE ELECTRICITY CO. (LTD.)—The net revenue for 1916, 


‘after providing for administration expenses, &c., amounts to £43,598. 


With balance from 1915 (£18,387) the total ік £61,945. The board pro- 
poses a dividend of 7 per cent. on the ordinary stock and to carry forward 
£18.695. Owing to the war no interest or amortisation payment has been 
received in respect of the 5 рер cent. obligations of the German Trans- 
Oceanic Electric Co. Interest has been duly paid upon the £66,667 
5 per cent. debentures of the Tucuman Tramways Light & Power Co., 
and a dividend of 4} per cent. has also been paid upon the company's 
shareholding in the Argentine Electricity Co. , Trading conditions in 
the Province of Tucuman and in the Province of Santiago del Estero are 
«till most unfavourable, and the outlook is uncertain. 


ROTHESAY TRAMWAYS CO. (LTD.)—The receipts for 1916 amounted 
to £9,589, and after providing for all expenses (including £2,134 for deben- 
ture and other interest, and payments to local authorities amounting to 
£270), and providing £1,800 for renewals fund, the balance (with £829 
brought, forward) is £1,740. The directors recommend placing £600 to 
reserve, payment of a dividend of 5 per cent. on the preference shares 
(£1,000), leaving to be carried forward £140. 


SHAWINIGAN WATER & POWER 00.—The gross earnings for 1916 
were $2,325,872, an increase of $405,729 over 1915. From the net 
carnings there have been declared dividends of 7 per cent. for the year. 
There was set aside from net earnings 8232.141 as additions to reserve | 
and sinking funds, which now amount to $2,400,000. 


SOUTHPORT TRAMWAYS CO. (LTD.)—The report for the year 1916 
states that negotiations for the sale of the company's tramway under- 
taking have been re-opened with Southport Corporation. The surplus 
on the year's working showed an increase of £668 compared with 1915. 
The total revenue for the year (including £141 brought forward) was 
£17,099. 138. Gd. After deducting the expenses, including sums payable 
to the Corporation under the leases, and making a provision of £500 
13s. Gd. remains. The direc- 
tors recommend £250 be placed to reserve and £1,550 be carried 
forward. | 

TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
total revenue for the year 1916 was £15,236, an increase of £420 over 
1915. The expenditure, including a provision of £1,600 for renewals, 


including the 5 per cent. already paid, and to transfer the following 
amounts—namely, £83,333. бв. 8d. to reserve and renewal fund, 
£27,777. 15s. 7d. to renewal fund for cable steamers, £55.555. lls. 2d. 
to dividend equalisation fund, and £27,777. 15s. 7d. to pension fund. lt 
is further proposed to set aside £111,111. 2s. 4d. for extraordinary 
Income taxes. 


was £11,199, an increase of £676, due mainly to increased worj-en re~: ~ 
pairs and maintenance. The vear's surplus is £4,036, making at £507 д 
brought forward, a total of £4,634. Тһе directors propose to place £1000 4 
to reserve, to pay the dividend on the 5 per cent. cumulative preference 
shares for the year (£1,525) and a dividend on the ordinary shares at^ i | 
rate of 4 per cent. (£1,856), leaving to be carried forward NS | 

Q 
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WOKING ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting it was 
reported that the total revenue for 1916 was £21,185. and the expenditure 
£11,609, showing a balance of £9,576. With amount from 1915 (£693) 
and income tax accumulations (£72) the total was £10,342. After paying 
interest on debenture stock (£2,524) and on temporary loans (£359) and 
dividend on the 6 per cent. cumulative preference shares, the balance was 
£4,459. Out of this sum £2,000 has been placed to depreciation and 
renewals fund, and after writing down certain items, including £68 on 
cost of free wiring and £500 to reserve account. a dividend of 5 per cent. 
was declared on the ordinary shares, and £638 carried forward. The 
chairman (Mr. J. Ashby) said that, owing to the extra cost of fucl, the 
outlay for generating electricity had increased by £4,167. lla. 2d. 


NEW COMPANIES, MORTGAGES 


CHARGES, &c. | 


NEW COMPANIES. 


A.P.8.(LTD.) (147.135.)—Private company ; reg. April 14. capital 
£6,000 in 35.СС0 preference shares of £1 each and 10.CCO crdinary shares 
of 2s. each. to сатту on the busiress of motor, mechanical ard electrical] 
engineers. draughtsmen, vehicle spring makers, &c. 

Е, ARMSTRONG & CO. (LTD.) (147,182.)— Private company ; reg. 
April 18, capital £5,000 in £1 shares, to carry on the business of merchants, 
importers. exporters. contractors, brokers and suppliers of materials 
in connection with the manufacture of cable and wire, electric tele- 
graph, telephone, engineering. rubber and rubber goods, &c. First 
directors are H. €. Rose (chairman) and H. D. Douglas. Reg. office, 
3, Cloak-lane, E.C. | 


_BRITISH METALLURGIC CO. (BIRMINGHAM) (LTD.)—Private com. 

ny; reg. March 31, capital £6,0C0 in £10 shares, to take over the 

usiness of tool makers and repairers and general engincers carried cn 
as the " British Metallurgic Co." First directors are S. T. Nunn, В. W. 
Bill and R. Gries (all permanent ). 


BROOKE ENGINEERING WORKS (LTD.) (147.056.)— Private company. 
Reg. April 5, capital £5,060 in 4.560 preference shares of £1 each and 
2,000 ordinary shares of 5s. cach, to take over the business of engineers, 
metal workers and acroplane constructors carried on as Brooks Motor & 
Engineering Works. Mr. €. Sandys Ball signs as managing director. 
Reg. office : Lawrence-buildings, Brooke-road, Stoke Newington, N. 


DINNING & COOKE (LTD) (147,000.)—Private company ; reg. 
March 31, capital £15,000 in 10,000 preference shares and 5,000 ordinary 
shares of £1 each, to take over the business of heating and sanitary 
engineers, &c., carried on as “Dinning & Cooke." First, directors are 
R. W. Cooke, В. P. (соке and W. W. Ccoke. Reg. office, Perey Iron 
Works, Percy-street, Newcastle-upon-Tyne. 

ENGINEERING ACCESSORIES CO. (LTD.) (147,012.)— Private com- 
pany ; «cg. April 2 capital £4,000 in £1 shares to take over the business 
carried on at Coventry as the Engincering Accessories. Co., and to carry 
on the business of manufacturers of and dealers in armaments and war 
equipment, engineers, electricians, motor car accessory manufacturers, 
&c. First directors are : T. Hancock and J. J. Creasey. | 

FARRINGDON PROPELLER & ENGINEERING CO. (LTD. ) (147.158.)— 
Private company ; reg. April 17, eapital £10,000 in £1 shares (500 
founders). to carry on the business of engineers, ironfounders, manu- 
facturers of and dealers in railway, tramway. electric, magnetic and 
other apparatus, &c. Agreement with F. M. T. Lange and J. E. Temple. 


AND 


First directors are J. S. Cotman (chairman), Е. M. T. Lange. J. E. - 


Temple and J. C. McLelland. Reg. office, 39, Victoria-street, S.W. 

|! NATIONAL SMELTING CO. [(LTD.) (147.115.)— Private company: 
reg. April 12, capital 2500.000 in £1 shares, to carry on the business of 
roasters, smelters, refiners, rollers, galvanisers and manufacturers of 
and dealers in metals, ores and mineral and metallurgical substances 
of all kinds and by-products thereof, manufacturing chemists, &c. 
Reg. office : 4-6, Copthall-avenue, E.C. 

RUSSIAN INDUSTRIES (LTD.) (147,167.)—Private company ; reg. 
April 17, capital £30,000 in 28,500 ordinary shares of £1 each, and 30,000 
management shares of Is. each, to carry on the business of engineers, 
contractors, concessionaires, merchants, shippers, financiers, &c.. in 
relation to Russia and the British Empire. | 

A. W. SAINSBURY (LTD.) (147,082).— Private company ; reg. April 7, 
capital £3,000 in £1 shares, to take over the business of an engineer, 
electrical contractor. engineer's furnisher, &c., carried on by A. W. 
Sainsbury, of Sheffield, also to carry on the business of motor engineers, 
&c. 

THRUTCHLEY, PERCIVAL & CO. (LTD. (147.004.)— Private com- 
pany; reg. March 31, capital £2,000 in £1 shares, manufacturers of and, 
dealers in electric equipment, magnetos, motor accessories, small tools, 
&c., also to act as representatives for manufacturers of such commodities 
in the U.K., Russia, France and elsewhere, with particular regard to 
markets of German or Austrian origin. First directors are E. P. Booth, 
S. T. Craven and T. Tripp. | 

| MORTGAGES AND CHARGES. 

LANCASHIRE ELECTRICAL ENGINEERING CO. (LTD.)—Equitable 
charge on Volt Works, Ashton-under-Lyne, dated March 20, 1917, to 
secure all moneys duc or to become duc from company to Union Bank of 
Manchester. 
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И RECEIVERSHIPS. 


BESTS' SAFETY LAMPS (LTD.)—Notice of appointment of L. E. 
Biown, 26, East- parade, Leeds, as receiver on April 3, 1917, under powers 
contained in debentures dated May 28, 1914, has been filed. 
BIRMINGHAM ELECTRICAL ACCE88ORIES MFG. CO. (LTD.)—Notice of 
appointment of E. Fisher. 12, Cherry-street, Birmingham, as receiver, on 
April 4, 1917, under powers contained in mortgage debenture bond dated 
March 2, 1917, has been filed. : 


DERBY LAMP WORKS (LTD.)—-Notice of appointment of Н. C. Rab- 
bidge. 32, Poultry. E.C.. as receiver and manager by Order of Court dated 
March 30, 1917. has been filed. 


SE AS a a ET NE IINE 


CITY NOTES. 


ome. Gps 


MEMORANDA.—(April 24).—Consols, 55]. Consols Pay Day, May 4. 
Stocks and Shares Ticket Day, May 4. Pay Days, April 27 and May 5. 
Price of Silver, 35,7. d. 


AUCKLAND ELECTRIC TRAMWAY CO. (LTD.)—-The directors have 
declared an interim dividend of 7d. per share (less tax) on the ordinary 
shares for the vear ending June 30 ne xt. 

CLYDE ,VALLEY ELECTRIC POWER;CO.—At the mecting last week the 
chairman (Mr. F. €. Gardiner) said the net profit for the past half-year 
showed an increase of £11,008 over the corresponding period of 1915. 
and of £18,123 over the preceding half-vear. Contracts for power supply 
showed an increase during the half-year of 8,201 н.р. a with 


CREED & CO. (LIMITED &;REDUCED).—A4A petition for confirming a 
resolution reducing the capital of this company from £130,000 to £90,000 
has been presented to the High Court. 


EASTERN TELEGRAPH СО. (LTD.)— |t ix announced that in-conse- 


. quence of delays arising from the war in obtaining the necessary returns 


from foreign stations and administrations, it will be impossible to present 
the accounts and balance-sheet duly audited in respect of the year ending 
Dec. 31, 1916, during the month of May, when it has been usual to hold 
the annual gencral meeting. The directors, however, having satisfied 
themselves that the net earnings of the year will be sufficient for the 
purpose, have decided to make an additional payment to the stockholders 
on the 5th prox., on the ordinary stock equal to a dividend of 14 per cent. 
and a bonus of 2 per cent., making the distribution for the year 1916 
8 per cent. (tax free), the same rate as was paid for the previous year. 
The usual distribution at the rate of 31 per cent. per annum, less tax, 
on the preference stock. for the first quarter of 1917 will be paid on the 
same date. The transfer books of the ordinary stock will be closed from 
May 7 to 14 inclusive. As soon as the full accounts can be submitted 
the directors will convene the annual general mecting. 


. BASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.)— 
It is notified that, in consequence of delays arising from the war in 
ohtaining the necessary returns from foreign stations and administra- 
tions, it will be impossible to present the accounts and_balance-sheet 
duly audited, in respect of the year ending Dec. 31, 1916, during the 
month of May, when it has been usual to hold the annual gencral meeting. 
Having, however, satisfied themselves that the net earnings of the year 
will be sufficient for the purpose, the directors have decided to make an 
additional payment to the shareholders (tax free) on the 15th prox., of 
7s. per share (equal to a dividend of 14 per cent. and a bonus of 2 per 
cent.), making the distribution for the year 1916 8 per cent. (tax free). 
The share register will be closed from the 7th to the 14th prox. inclusive, 


ELECTRIC SUPPLY СО. OF VICTORIA (LTD.)—This company's tramway 
and lighting receipts for the three months ended Dec. 31 last were 
£21,945 and expenses were £13,903. . 

ELECTRICAL UTILITIES CO. (LTD.)—A dividend of 1} per cent. has 
heen declared on the preferred stock for the quarter ended March 31. 


KALGOORLIE ELECTRIC POWER & LIGHTING OORPN. (LTD.)—The 
directors have declared a dividend on the preference shares at rate of 
4 per cent. per annum for the six months ended 31st ult. 


LIMA LIGHT, POWER & TRAMWAYS CO.—A dividend of ! per cent. 
has been declared, payable against coupon No. 12, at Messrs. Grace Bros. 
& Co., 144, Leadenhall-street, Е.С. (less tax). à | 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—An extraordinary general 
meeting of the shareholders was held on the 23rd inst. when the issue Was 
authorix d of 70,000 seven per cent. preference shares of £5 each, to 
rank pari passu with the cumulative preference shares already issued. 

PARA ELEOTRIO WORKS CO. (LTD.)— The directors have declared 4 
final dividend of 4 per cent., making 6 per cent. for the year 1916, 

SAO PAULO TRAMWAY LIGHT & POWER CO. (LTD.)—The directors 
have declared a dividend of 23 per cent. on the common stock. 

SUBMARINE CABLES’ TRUST. — Notice is given that, in accordance with 
the terms of the trust deed, 68 certificates will be redeemed by a drawing. 
which will take place on the Ist prox. at the offices of the Trust, 94, 
Electra House, Finsbury-pavement, London, E.C. | 

TELEPHONE COMPANY OF EGYPT (LTD.)—A dividend of 6 per cent. 
(6s. per share). tax free, has been declared on the preferred and deferred 
shares, making 10 per cent. for 1916. A sum of £150,000 has been placed 
to reserve and £37.376 forward. 
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THE ROUND TABLE. 
By “ KVA.” 

EVENT OF THE WEEK.—The following from “ Manchester 
Dispatch " :— 

During the hearing of an appeal at the Shropshire County Appeal 
Tribunal, on Saturday, the manager of the Oswestry Electric Light 
Со. said his salary was 35s. a week and commission, a total of £2. 
The military representative said that this did not strike him as a 
decent wage for the post Conditional exemption was confirmed 

* * * * 

ECONOMIES OF THE MoMENT.—-Aberdeen Corporation saves 
‘300 a year by the Electrical Engineer's Army pay, and dis- 
tnbutes £50 among three assistants who do the chief's work 
while he is with the forces. 

* * * ж 

It is unofficially announced that Lord Devonport has been 
presented with a “ Tricity " cooker, but із so busy controlling 
the food that he has not had time to use it. | 

* * ж ж 

" Substitution in Electricity Works," savs a headline. Since 
the disclosures of ` body boilers " in Germany, substitution is 
rally not a nice word. Substitutes will always be looked on 
with suspicion in future. 

* * * * 

We are likely to make the pace with electricity in farming 
The“ Journal of Electricity," San Francisco, says that in one 
tall Californian town 10 million chicks were hatched out last 
"ar with an expenditure of З million kilowatt hours! This 
wunds as if the local electricity mains had been put “ under 
the volk "! — (Help !) 

* * ж ж 

Areader of the Round Table sends me the following amusing 
'mment on an advertisement in “The Engineer.” The 
advertisement reads as below :—- 

ROP-FORGINGS, AS FOREMAN OR CHARGE HAND. 
Practical, experienced dies, tools, stamp shop. Free shortly. 
—Address, P475, " The Engineer " Office. 


He says :— 

Why suffer from a shortage of men ? Standard sizes always in 
stock, 4' 0* to 7’ 0°. All parts guaranteed to be interchangeable. 

We also carry large stocks of spare arms, legs, heads, &c., to 
replace worn out parts. Conserve our food supply by using our 
mechanical men. 

We hope soon to place on the market our electrically-operated 
woiks managers and directors. А! are guaranteed to work 24 hours 
рт day, seven days рег week. We also stock a special lubricant, 
*** brand, in bottle or cask, suitable for above (and others). 

* * * * | 

А correspondent who is a holder of a '* Lektrik ” Switching 

Control Certificate sends me the following verse :— 


Out of the bed where his wife lay still, 

On to the lino, cold and chill, 

Steps poor old father in the dead of night, 
Groping for a switch to turn on the light. 
He had no luck, as it was at the door, 

So he had to stumble across the floor, 
Upsetting things which came in his way. 
Knocking his shins, you might hear him say— 
“ТЕ I'd but have had two-way control 

I shouldn't have been in this blank hole." 
A switch at the door and one by the bed, _ 
Many things would have been left unsaid. 
" Hang these arrangements ! " 

“ Most inconvenient ! " 

“ Certificated wiring's the stuff for те!” 


STER CONTROL SWITCHES 


Simplify the operation of all kinds 
of electrically driven 


IGRANIC ELECTRIC C? L7» 


147, Queen Victoria Street, 
LONDON. 


IGRANIC je 


Ne, 456-55.— Watertight 

Pedal Switch fer use with 

** тас” Self - Acting 
Capstan Starter. 


| 4 
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At Bervie (N.B.) the local council discussed the question of 
electric lighting, and the following dialogue took place :— 

The Provost said an engineering and electrical expert had been in 
Bervie and had examined and measured the flow of the Bervie water 
and he had given assurance that it would be perfectly possible to 
produce electric light at. 6d. per unit. 

Councillor Burness: Is not 6d. per unit pretty dear ? 

The Provost said it worked out at the equivalent of gas at between 
58. and 6s. per 1,000 ft. The expert measured the water and esti- 
mated it as being able to supply 1,000 lights. 

In the course of further discussion the Provost indicated that the 
Messrs. Gibb's upper mill was standing idle, and might be acquired 
as a power station. | 

Bailie Couper : The gas is may be bad, but I think that would be 
worse. i 


~ 
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THERTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, April 24, 1880. ] 


Boston AGALN.—Nome enthusiast now proposes to erect in Bostor 
a series of towers, to place on the summit of each powerful electric 
lights ; and by means of reflectors to light the city. | 

MAGNETIC ATTRACTION FOR ELDER PitH.—M. Ader finds that 
elder pith is, of all other so-called non-magnetic bodies which he 
has tried, the most strongly attracted. The effect is much тоге 
strong when the two poles of the magnet are brought very close 
together. 

A New ELECTRIC MARVEL. —* Nature ” hears that Prof. Graham 
Bell has deposited in the Smithsonian Institute a sealed packet con- 
taining the first results obtained by a new and remarkable instrument 
conceived by him while in England in 1878. It has to do with the 
transmission of light by means of electricity, we believe. 

NOTICE.—Notice has been received at the Hydrographic Office 
from the Chinese Government that two telegraph cables have been 
laid down at Taku at the entrance to the Peitto river. The first of 
these cables connects the upper corner of Taku south fort with the 
lower corner of the north fort; the other connecting the China 
Merchants Steam Navigation Co.’s landing pier with the north bank 
of the river. Vessels are cautioned not to anchor near the cables, 
the locality of which will be indicated by beacons. 


Electric Supply Concessions in Panama.—The Government of 
Panama has decreed that only the executive may grant concessions 
for the use of land and water for the generation of electric power. 

The law as published in the Gaceta Official stipulates that cónces- 
sionaires, in return for specified exemptions, must agree to grant the 
Government а part of their gross proceeds from electric services, and - 
to furnish electricity for public purposes at a reduction of not less than 
25 per cent. from the rates charged to private consumers. Compapies 
installing electric light in a city of at least 45,000 inhabitants must use 
underground cables. Contracts executed by the executive in con. 
formity with this law will not require legislative approval. 


Electric Vehicles in Madrid.— 1t is considered probable that there 
will shortly be a good opportunity for pushing th» sale of electric 
vehicles in Madrid, as the cobble pavements of the city must be 
replaced by asphalt or other similar surface within two years. 

The ordinary anima] drawn carts and heavy wagons are injurious to- 
asphalt pavements, and it should not be difficult to get a footing for the 
smooth-running and reliable electrically-propelled vehicle. The duty 
on motortrucks is 40 pesetas (about £1. 165. at present rate of exchange ) 
each 220 Ib. net weight, but a motor truck chassis without the body 
pays a duty of 80 pesetas (£3. 128.) per 220 Ib. gross weight if less 
than 2,200 ]b., and 100 pesetas (£4. 10s ) per 2201b. if more than 2,2001b. 


Municipal Industrial Development.— Councillor J. Haley has given 


notice of the following motion :— | | 
That a special committee of nine members of the Council (three of each 


` party) be appointed to consider the question of the formation of a com- 


mittee for the purpose of promoting the industrial development of the 
citv, with instructions to submit for the Council's consideration at an 
early date recommendations as to the desirability of establishing such a 
committee, and as to its constitution, powers and duties Я 
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No. 450-71.—Master Switch 
with ‘start’ and ‘inch’ 
butten and lever for stop- 
ping. Used with Printing 
Press Controllers. 
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For Direct Current. Fer Three-phase Current. 
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ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Oryrce: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WESTERN 6349. Telegrams: “ BIEMBRALOS, Kexs, LONDON.’ 

* Lamp aad Supplies Dept.’ 38 & 39, UPPER THAMES STREET, E.C. 4. 
Telephono: City 5350. . Telegrams: “ SIEMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BinurxonaM—Central Ho., New St. | MAKCRESTER—196, Deansgate. 
BnistoL—30, Bridge Street. NEWCASTLE—64-68, Collingwood 
Carpirr—s9, 8t. Mary Street. SnkrrIkLD—22, High 8t. (Bldgs. 
Giascow—ts, Waterloo Street. SouTRAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


J. P. DEVINE CO., BUFFALO. 


MANUFACTURERS OF 


Vacuum Drying and impregnating Plant. 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in the United States 
and Canada as the leading manufacturers and experts 
in Vacuum Drying and impregnating Plant and have 
over 1,500 such plants in successful operation. 


AIR PUMPS, COMPRESSORS, 
| VULCANISERS, 
| | CONDENSING PLANT. 


Solvent Recovery and Derisinating 
Plant a Speciality. 


Sole Representative : 
JAMES LIVINGSTON, LTD., 


IMPERIAL HOUSE, KINGSWAY, W.C. 


Telephone : 
GERRARD 2300. 


Telegrams and Cables s 
*" Cormzary, LONDON," 
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PLATFORM ELECTRIC TRUCK. 


Owing to the shortage of labour, railway companies, manufac- 
turers and others are being compelled to adopt mechanical devices 
for the handling of luggage and goods. The Lansing Co., of Michigan, 
has placed on the market an electric truck which should effect a 
considerable economy of labour, and should prove useful for the 
transport of baggage, heavy packages on platforms, in ware- 
houses, stores, &c. The Lansing has extensive experience in соп. ` 
nection with the handling of materials, and the fact that it has ; 
added the electric industrial truck to its manufactures is proof ofthe - 
progressive character of the company and of its desire to keep abreast — : 
of the times. As the motor vehicle is rapidly supplanting the horse, — ; 
so will the power truck replace man power for haulage work for short 
distances. 

Load-carrying Trucks.—The electric power truck fills two distinct —— 
uses—one is a complete unit carrying its own load, the other a tractor — ; 
hauling a train. Both machines are identical in the essential features ~ 
of drive and control. The load carrying truck must be able to make 


Barrery Box вкгхо RoLLED IN. z 


very short turns, and the control must be both easy and quick. Its 
dimensions, capacity and speed are fixed by the width of car doors, 
ships’ gang planks and factory aisles, size of freight elevators and 
steepness of grades. The wide range in shape, size, weight and con- 
ditions of material to be handled makes necessary & number 20 
different forms of truck frames. There аге two distinct types of 
frame— viz., first, the standard or flat top with a frame about 22 in. 
high and of width and length to meet the requirements of the user, 
and with battery suspended underneath ; second, the low platform 
for handling heavy or bulky pieces. The frame is only 10 in. high, 
and the tail board is so arranged that it can be lowered to form a 
sharp edged lip similar to a two-wheeled hand truck. 


Tractors and Trailers.—The highest efficiency in operation is fre- 
quently secured by the use of tractors and trailers instead of load. 
carrving power trucks. The tractor is exceedingly compact, with 
short wheel base and consequent short turning radius. Both 
tractor and load carrier are worm driven. The Lansing Co. has two 
types of trailers—one the Reynolds tauck with caster wheels in front , 
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LARCE STOCK. PROMPT DELIVERY. 
J. BURNS, Ltd., 187 &189, Central Street, LONDON, Е.С. 


For Effective Impregnation | 
| use*LACWATT 
Black or Golden Brown. 


JENSON & NICHOLSON. Ltd.. 
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Dockyards, Factory Con- 


struction, Permanent 


Way Repairs, and other 
special conditions where 
strength is demanded. 


SIMPLEX CONDUITS, Ltd., Works—GARRISON LANE, B'HAM. 


LONDON—113-7, Charing Cross Rd. BRISTOL—10-11, Denmark St. NEWCASTLE- 61-5, High Bridge. GLASGOW-—724A, Waterloo St. 
LEEDS—6, White Horse St. CARDIFF—4, Westgate St. MANCHESTER —16, Corporation St. LIVERPOOL-—96, Whitechapel. 
SWANSEA--14, Heathfield St. SHEFFIELD— 281-3, Attercliffe Common. 
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IRONCLAD SWITCH © FUSE 


* 


M.E.M, "Gear" is produced in a highly-organized BRITISH Factory. pos- 
isessing ample resources, from Best-class BRITISH Materials, is designed by '—--———— 
highly-trained BRITISH experts, and made by entirely BRITISH labour, 

Mark here two M.E.M. “high-efficiency " examples :— 


2171 B. Improved “ GLASGOW ” Ironclad Switch. Made to Н.О. Regu- 

lations ; Standardised and Interchangeable Units; breaks to 

Glasgow Corp. Rules ; High Insulation to withstand 2,000 volts alter- 

nating current ; Parts easily renewable ; Contacts undamageable by 

quick closing ; Detachable glands tapped for standard conduit ; Lids 
provided with asbestos packing gaskets; Silicate enamelled inside case. 


1213 D. " MEMCO " Ironclad Changeover Switch. Base built of special el i 
insulating material with high insulation test; Standard drilling; moe. 


other features included above. 600 v. 
Buyers should particularly note that 


We give the PROMPTEST DELIVERIES in the Trade. 


Kemember—'* M.E.M.” signifies “the Products of Highest Efficiency." Get our 
informative Catalogue placed before you—ask us to forward you copy NOW. 


The MIDLAND ELECTRIC MANFG. CO., Ltd., 


Head Office & Works: - - - - BARFORD STREET, BIRMINGHAM. 


‘Phone: Mid. 671 & 672. ‘Grams: “Kilowatt, B'ham. 


1213 
D 


Branches :— 
Lon: 2, Gresham Bgs., Basinghall St., в.с. "Phone: Lon. Wall, 723. “Grams: Tribord, Lon. 
Mancu'’x: 4, Carr St, Blackfriars. "Phone: City 1891. "Grams: Conduits, Manch т. 
GLASGOW 411, Wt. Campbell St. Phone: Cen. 4187 & 4185. ‘Grams: Cathode, Glas. 
NEWCASTLE-ON- [YNI Wilburn House. Phone: Central 2524 
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2 ISENTHAL 
VO & CO., Ltd. 


Denzil Works, 


General, &c. 


=) LIST ON 
REQUEST. 


“BACK OF BOARD” TYPE—FOR FIELD REGULATION. 


FOR 


High and Low Tension 


SWITCHGEAR 


ft 


THE 

NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 

ABC Code 5th Edition, 


Telephone: Sutton 773. 


Е. SHOWELL & SONS, LTD., 


STIROHLEY, BIRMINGHAM. 


SOLID FORGED BRASS WING NUTS. 
Tapped Standard Whitworth and B.A. Standard. 


Маде from No. 1 tapped i" to No. 9 tapped ?”. 
Sole Agent for the Electrical Trade :— 


LIONEL ROBINSON, 


TELEPHONE: Holborn 6323. 


3, STAPLE INN, 
LONDON, W.C. 
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Willesden, LONDON, N.W.10. 


Contractors to the Admiralty, War Office, 
India Office, Colonial Office, Postmaster- 
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the other, the Lansing four-wheel steer trailer develo ped for this par. 
ticular service. 
The tractor is made in two sizes—viz.. for hauling loads of 21 and 6 tona 


respectively. The rectangular frame is strongly made of rolled steel 
joists, is carried at its front end on a pair of elliptical springs (supported 


PUSHING THE CHARGING PLUG INTO SOCKET. 


by a substantial forged axle), and at its rear end by a pair of strong cast 
brackets on the rearaxle case. The front axle is similar to that for ordinary 
road vehicle design, with Ackermann steering, and the rear axle resembles a 
commercial motor worm-drive axle in miniature. A machine-cut worm 
and wheel carried on new departure ball bearings is contained within the 


LANSING LOAD CARRIER IN USE. 


cast-stecl axle case. It drives the rear wheels through the medium of 
floating axle shafts. А bracket formed integral with the rear axle 
extends forward, and serves as a support for the Westinghouse mo Hn 
which is directly coupled to the worm. A feature of the ишо i 
accessibility, the whole of the worm gear and bevel differential je dcinde ane 
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SOLE MAKERS: Protection from 
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Our Manufactures include : 


Cables for Lighting, Power, 
 Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 
Exploders. 

Shot Firing Cables. 
Window Lead. 

Cable Racks. 

Static Condensers. 

Pole Line Steelwork.- 
Paper Pinions. 
Fuses and Fuse Wire. 
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Prescot Multiple Enclosed Fuses! 
| (Patent No. 28872/11). 
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Built up of easily replaceable units disposed @ 
round terminal blocks, these fuses are par- 
ticularly suitable for high capacity currents. 
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Electric Welders. / ! 

Telephone Cords, By a simple re-arrangement of the units, cir- 
Annealing Furnaces cuits can be protected for a. current capacity 
Tramway Insulation. of from 25 amperes to 900 amperes. 
Overhead Equipment. 


Electricity Meters. 
Enife Switches. 


Г BRITISE INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


See Pamphlet P. 121. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED | SEQOND HAND 
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PEEBLES Bruce Peebles & Co., Ltd. 
ELECTRICAL MACHINERY 


See our llustrafed 
Advt. April t3. 


THE VICTORIA ELECTRIC PLANT СО., 
SPENSER STREET, WESTMINSTER, S.W 
Popo: Victoria 4026; Grams Vicminster, Sowest London. 


Engineers, Edinburgh. 
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The Question 
of Reliable Earthing 


THE ELECTRICIAN. 


HE earth plate- usually 
employed is effective 
but requires a good 

deal of care in installing 
and its lasting properties are 
uncertain. 


The PARAGON 
EARTH CONE 


iseasily installed and ensures a 
certain and permanent earth. 
It is a perforated Copper Cone 
filled with charcoal which 
attracts moisture, keeping 
the surrounding earth damp. 


The PARAGON 
EARTH CONE 


is extensively used'all over 
the world for Electric Rail- 
ways, Tramways, Telegraph 
Telephone, Lighting and 
Power Stations, etc. 


Write to-day for 
Illustrated „Folder. 


SCHOLEY & CO., Ltd., 
56, Victoria Street, 


The Paragon Earth Cone. LONDON, S;W. € 


Wherever thereisa brake or clutch 


there is a need for Ferodo fabrics. 


The high co- 


The Herbert Frood Company, Ltd. 


efficient of friction of these fabrics ensures a more 
efficient transmission of power than can be obtained 
by any other friction surface, and is a safeguard 
against breakdowns. This means a speeding up 
in production and a consequent reduction of cost. 
Moreover, Ferodo linings are the most durable, 
having three times the life of chilled cast-iron, so 
that efficiency is combined with economy. There 
is no guesswork when using Ferodo fabric. Exhaus- 
tive tests have given us exact scientific data, so that 
engineers can design clutches and brakes to carrv any 
Joad or absorb any horse-power. May we send you 
these figures ? 


CLUTCH AND BRAKE LININGS. 


Contractors to the War Office and Admiralty, London 
General Omnibus Со. and Underground Electric 
Railways of London and Paris. List **X" from 


Works: CHAPEL-EN-LE-FRITH. 
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removable en bloc from underneath. The motor also, although totally 
enclosed, is nevertheléss accessible in regard to its important points, 
such as the brushes and commutator. On the top of the framework, 
at the front end, is the metal casing within which is contained the control 
box switch, ampere-hour meter, steering gear and brake gear. The rest 
of the space is taken up by a battery of Ironclad Exide cells. These are 
contained in a wholly enclosed box, and can readily be removed and 
replaced, the box itself running on rollers. А large door in the top allows 
ready access to the batteries for inspection. The driver sits on the front 
end of the machine, his feet resting on a specially prepared platform, 
which projects forward and below the frame. The steering wheel is at 
‘his right hand, and close by is the control lever, which has three positions 
for motion in each direction, forward and reverse, besides the neutral 
notch. At his left foot is the brake pedal, which operates on drums 
bolted to the rear wheels, and is interconnected with the control switch 
tothe motor. It is claimed that with this arrangement it is not possible 
for the driver to throw a sudden overload on the batteries and motor 
merely by putting on his brake ; that after the machine has been brought 
їо rest by means of the brake the current is automatically cut off, and 
any accidental release would not cause the machine to be set in motion. 
It also allows quick control of the vehicle in case of emergency. The 
weight of the 6-ton tractor is 3,000 lb. ; length, 7ft. 8in.; width. 
3ft. 3in. ; height, 4 ft. ; wheel base, 3ft. 6in. ; wheel track, 30 in. ; 
turning radius, 6 ft. Gin. The same diameter wheels are fitted as on the 
smaller tractor (2,500 1Ь.), the tyres being, however, 5 in. wide on the rear 
wheels and 3 in. wide on the front. 

The agents in this country for the Lansing Company are Messrs. Baxter 
& Caunter (Ltd.), 219, Tottenham Court-road, W., who will furnish full 
particulars of the trucks, tractors and trailers and the various acces- 
sories supplied in connection therewith. 


THAWING OF FROZEN PIPES BY ELECTRICITY. | 


The " Electrical Review and Western Electrician " gives par- 
ticulars of an electrical outfit used by the North Adams (Mass.) Gas 
Light Co. for thawing frozen water pipes and street mains. 

The apparatus is owned by the city, and is said to be in constant use 
there and in surrounding towns during the winter. The outfit consists 
of a 30 kw. oil-cooled transformer with a movable-core type regulator 
for use in the secondary circuit. These are connected as one unit. A 
xwitchboaid panel accommodates the two primary fuse plugs, а hot-wire 
primary ammeter, and an integrating recording watt-hour meter. One 
thousand feet of No. 00 wire is used for connecting with the pipe to bo 
thawed. The regulator is of great value in the control of current. In 
practice, fire hydrants are used if within reach of the outfit, since it is 
cheaper to heat the whole length of pipe than dig up the frozen ground 
for a place to attach the wires. Pipes from } in. to 8 in. in diameter are 
thawed by this method, the length of time required varying with the size 
of pipe. The customary charges for house services are about $10, while 
the cost of thawing street mains runs as high as $60. Each winter 
several hundred services are successfully thawed by the electric process. 


ELECTRIC SAFETY LAMPS. 


At the last meeting of the Midland Branch of the National 
Association of Colfiery Managers there was a further discussion on 
the question of " Oil v. Electric Safety Lamps." The matter wa: 
before the meeting of the Association on March 31, when variouslamps 
were exhibited. It was then.decided to adjourn the discussion and 
to invite other manufacturers to submit their lamps for inspection. 

The branch president (Capt. Muschamp) said the members regarded the 
electric lamp question as a timely and important one. They were 
anxious to get all the information they could, and if manufacturers cared 
to assist he thought it would be mutually advantageous. They would 
be perfectly satisfied with a lamp which gave 1 c.p. for 12 hours under 
ordinary working conditions, the candle-power being certain. 

The undermentioned firms placed exhibits before the branch: Mes«re. 
John Davis & Son (who exhibited the '' Davis- Edison ” acoumulator 
electric miners’ safety lamp), Pearson's Electric Miners’ Lamp Co., an 
Ackroyd & Best. Technical particulars of the exhibits were obtained 
in replies to questions by the branch president and the members. 


ELECTRIC LAMPS IN. U.S.A. COLLIERIES. 


It is reported by the U.S.A. Bureau of Mines that at the end of 1916 
there were about 90,000 portable electric lamps in use in the mines of 
the United States, and of these 70,000 have been approved for safety 
and practicability by the Bureau of Mines. This is ап increase of 
about 60,000 over the number in use in 1915, and 75,000 over 1914. 

It is also announced that st the present time about 2,000 approved 
lamps per wéek are purchased for colliery work. A suitable number of 
approved flame safety lamps for gas testing are used in all mines gene- 


. "Phone: 19 and 20 Chapel. Wires: “ Friction, Chapel. rating fire damp or black damp, but for general use the electric lamp 18 


recognised to be safer, more convenient and more effective as a source © 
light. The use of approved portable electric lamps in combination with 
safety lamps for gas testing is given as the reason for the decrease in thé 
coal mine fatalities during the past year, and it is certain that where 
electric lamps are used men will no longer lose their lives as the result of 
the ignition of gas pockets, or as the result of fires started by open flames. - 


We hold stocks at London, Birmingham, Belfast, 
Bristol, Cardiff, Edinburgh, Glasgow, Liverpool, 
Manchester and Newcastle. | 
‘CS. i Ф ' 
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NOTES. 


The British Science Guild. 

THE annual meeting of the British Science Guild always 
furnishes an interesting summary of general scientific progress 
during the past year, and at the meeting on Monday last the 
proceedings were rendered specially attractive by the ad- 
dresses of Lord SYDENHAM, Mr. Н. A. L. FISHER and Mr. Н. С. 
WELLS. Reviewing the steps that have been taken towards 
the development of scientific knowledge and method since the 
beginning of the war one is encouraged by the feeling that a 
good deal has really been done, and that so much constructive 
work must bear good fruit in the future. Yet immediately one 
reaches this point, one is depressed by the evidence, in current 
events, of how little the scientific spirit has permeated the 
country, and how small apparently its influence still is upon 
those who have the guidance of national affairs. It is easy 
to quote numberless instances of the lack of foresight and neg- 
lect to utilise efficiently the scientific resources of the country. 
Nevertheless we believe that substantial progress has been made 
towards overcoming our defects in this respect, at least as 
regards the direct utilisation of science in connection with the 
war. Where one finds less sign of encouragement is in the 
general conduct of affairs, in the daily evidence that those in 
authority, who may presumably be regarded as characteristic 
of the nation as a whole, are still willing to embark upon 
gigantic problems without proper systematic plan and fore- 
thought and in a ‘ hand to mouth " manner which could not 
conceivably be adopted by the man of science in his own field. 
Lord SYDENHAM mentioned the Dardanelles episode and the 
confusion in the national utilisation of man power as instances 
of this lack of system and scientific method, but the same might 
be said of many movements emanating from the Government. 


Still a Question of Education. 

IN all this, however, we see only evidence that we are still 
living under the conditions inevitably developed by the old 
style of education. It must be recognised that any improve- 
ments which scientific bodies may recommend, and Mr. FISHER 
may institute, can only bear fruit slowly and in time to come. 
For the moment we must hope that the leaven is working, and 
be grateful that we have in Mr. Ёт&нЕв a Minister of Education 
who may be trusted to do as much as the “ scambling and 
unquiet times " enable him to perform. With Mr. WELLS’ 
diatribe against the classical system of education scientificlmen 
must needs feel sympathy. Yet we think that even here 
patience must be exercised. The more enlightened classical 
scholars, we believe, now recognise that the system of com- 
pelling all boys, irrespective of their inclination and aptitude, 
to spend their days in studying Greek and Latin grammar, is 
bad. But we cannot expect to change the old deep-rooted 
conditions other than slowly. Meantime we think there is a 
danger in pursuing the classical tradition too vindictively, and 
in leaving its protagonists no loophole. By so doing men of 
science raise up opposition and convert into enemies those who. 
might, by more judicious treatment, be converted into friends 
or at least into “ benevolent neutrals.” The case of science 
is so strong, its star so clearly in the ascendant, that it can 
afford to bestow on educational reform a little of the patience 
it must needs exercise in its own domain. And, as we pointed 


‘out in these columns a short time ago, men of science and 


engineers have their own special limitation—a certain inability 
to descend from their pedestal and clothe their ideas in clear 
and concise language. The progress of science during recent 
years has certainly been hampered by the fact that it has few 
distinguished literary exponents of the type of HUXLEY and 
TYNDALL. 


Intermittent Rating. 


In another column will be found an article on this subject 
in which an appeal is made for uniformity in the method of 
rating large intermittent motors. The author gives as an 
example the motor required for driving a single-stage winder 
for a compound shaft, and shows that the three methods in 
use give widely different results. Thus by the true R.M.S. 
method it is found that a motor of 667 н.р. is required. Making 
allowances for the lower efficiency of the cooling surfaces during 
the reduced speed and standstill periods of the cycle, according 
to one method results in a rating of 761 H.P., and according to 
another method the ratingis 741 H.P. Since the duty is known 
and as the temperature rise is limited by the specification this 
means that what one firm calls а 761 н.р. motor another firm 
will call a 667 н.р. motor. This tends to give the user the 
impression that he is getting better value for his money from 
one firm than from another, whereas both motors are alike. 
In view of the large number of motors rated by this method 
in use it would appear desirable for the Engineering Standards 
Committee to frame rules so as to get rid of the feeling of 
uncertainty which prevails among those who use this method 
of rating. 
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Teaching the Teacher. 

Евом time to time in these columns reference has been made 
to the inability of teachers of physics, and allied subjects, to 
construct for themselves the apparatus used by them in their 
lectures, and by their students in the laboratory. As to the 
desirability of this there can be no question, but as far as we 
are aware neither the Board of Education nor local education 
committees appear to attach much importance to this side of 
a teacher's training. In addition to giving instruction to 
teachers we should like to see the Board of Education give 
increased grants to those colleges and schools in which the 
making and maintenance of apparatus and plant is part of 
the training. The ease with which voung students acquire a 
considerable degree of skill in working in wood and metal 
leads to the conclusion that little difficulty would be ex- 
perienced in turning such skill into useful channels. Under 
existing conditions manv teachers find it impossible to obtain 
apparatus at all, and in normal times the apparatus is very 
often either too expensive or is unsuitable for the work in 
hand. 


———Á— 9l. 9 —————— —— 


Safety Rules for Mines.— Tl Bureau of Mines, Washington, 
U.S.A., has issued a bulletin entitled " Some Suggested Safety 
Rules for Installing and Using Electrical Equipment in Bitu- 
minous Coal Mines." The preparation of the code of rules 
given was extended over nearly three years in the course of 
which comferences were held with mining engineers, supply 
companies and manufactureis of electrical equipment. with а 
view to systematising the procedure to be adopted in order to 
avoid electrical accidents. 

Composition of the X-Rays from Various Metals.—At a 
recent meeting of the Royal Societv a Paper was read by Dr. 
С. W. С. Kaye on this subject. The author finds that the 
X-ravs from a bulb excited by low voltages (10,000 to 50,000 
volts) are rich in the characteristic radiation of the anti- 
cathode. In the case of iron, nickel and copper the amount of 
K-radiation lies between 80 and 90 per cent., and in the case of 
platinum the proportion of L-radiation is from 40 to 60 per 
cent. Evidence of characteristic radiations softer than the 
K and L radiations has heen obtained. 


, Hydraulic Electric Transmission Systems.—In a recent 
Paper before the Institution of Automobile Engineers Mr. 
F. L. Martineau drew attention to the analogy existing between 
hydraulic and electric transmission. Hydraulic transmission 
was stated to have many of the advantages of electric trans- 
mission, and Mr. Martineau anticipates that hvdraulic methods 
may be applied in the future to the transmission systems of 
automobiles, particularly heavy tractors and similar vehicles. 
The cost should not be excessive, and from the user's standpoint 
the system is very simple and requires little supervision. 

Institute of Chemistry.— At a meeting held at the Institute 
of Chemistry on April 27, the President and Council presented 

a silver rose bowl to Mr. Richard Bertram Pilcher, registrar 
and secretary, in appreciation of 25 years’ faithful service. The 
meeting was well attended. and the presentation was made hv 
the President, Sir James Dobbie, Principal of the Government 
Laboratories. Mr. Pilcher, who joined the staff of the Insti- 
tute as clerk in 1892, was appointed assistant secretary in 1894, 
secretary in 1895, and has held the joint offices of registrar and 
secretary since 1900. 

B Blind Operators in the Siemens-Schuckert Works.— 
According to the — " Elektrotechnische Zeitschrift,’ the 
authorities in Brandenburg have been endeavouring to find 
occupation for men who have lost their eyesight, and a number 
are now being emploved in the Siemens-Schuckert Works. 

They are found quite serviceable for such work as gauging small 
parts, stamping numbers, packing small articles, and testing 
fuse-plugs acoustically. A room is given up to their working, 
and special precautions are taken in the location and fencing of 
machines and the elimination of sharp projections, such as 
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might gause injury. The workers are paid a minimum wage 
of 28 pf. (about 3d.) per hour, but some earn as much as 55 pf. 
(51d.). It is stated that they prefer machine work to hand 
work, the noise of the machine being apparently a useful guide 
to the progress of each operation. 


Expansion of Output of Electrical Supply Undertakings in 
1916.-—Statistics are now available not only for the output and 
income of electric supply concerns in the United States during 
1916, but also for the first month of 1917. During the past 10 
vears there has been remarkable progress. A comparison of 
January, 1917, with January, 1916. shows that the aggregate 
output has increased by 27-7 per cent., while the income has 
increased 14:3 per cent. The " Electrical. World," in com- 
menting on these figures, attributes the increase largely to the 
great development of motors for industrial work. Another 
factor has been the shortage of coal, which has induced manv 
consumers who previouslv generated for themselves, to take 
electricity from the company’s mains. 


Institution of Electrical Engineers.— The following officers 
of committee have been elected bv the Birmingham Local 
Section : Chairman, S. T. Allen ; Vice-Chairmen, N. B. Rosher 
and Dr. C. C. Garrard ; Ordinary Members of Committee, F. H. 
Clough, Е. Forrest, W. Н. Heaton, E. J. Kipps, W. A. Jackson, 
S. James, W. Marsden, A. Pearson, B.A., T. Plummer. Dr. 
W. E. Sumpner, F. Thursfield. E. O. Turner and J. M. Walshe. 

The following officers of committee have been elected bv the 
Scottish Local Section : Chairman, A. Page ; Vice-Chairmen, 
E. T. Goslin and A. S. Hampton ; Ordinary Members of Com- 
mittee, Е. Н. Whysall. W. W. Lackie, W. B. Hird, Prof. M. 
Maclean, A. Lindsay, A. S. M'Whirter. D. M. Macleod, A. 
Wilson, J. E. Savers. S. Mavor. and J. Е. Nielson; Hom. 
Secretary and. Treasurer, J. Tavlor; Assistant Hon. Secretary, 


W. F. Mitchell. 
Influence of Stray Radiation on Rontgen Images.- 11 


a recent issue of the * General Electric Review ” W. D. Coolidge 
and C. N. Moore describe some experiments on the stray 
radiation from Rintgen tubes. It has long been known that 
appreciable radiation from other parts of the tube than the 
focus exists, and may have an influence on the image on the 
fluorescent screen. ln some cases overlapping occurs, impair- 
ing the sharpness. The authors have therefore investigated 
the effect of various devices to confine the radiation strictly 
to that derived from the true focussing point. The most 
important factor, however, appears to be the exposure. If the 
smallest exposure consistent with satisfactory density of the 
image is employed, special tubes eliminating extraneous radia- 
tion show no advantage over ordinary tubes. The explana- 
tion appears to lie in the nature of the curve of sensitiveness 
of the ordinary plate and the narrow range of densities emploved 
in making radiographs of the human body. 


Royal Institution.—The annual meeting of the members of 
the Royal Institution was held last Tuesday atternoon. the 
Duke of Northumberland, K.G., President, in the chair. The 
annual report of the Committee of Visitors for the vear 1916, 
testifying to the continued prosperity and etficient manage: 
ment of the Institution, was read and adopted. The report of 
the Davy-Faraday Research Laboratory Committee was read, 
from which it appeared that 23 new members were elected m 
1516. and 62 lectures and 19 evening discourses were delivered. 
The books and pamphlets presented amounted to about 316 
volumes,making with 540 volumes (including periodicals bound) 
purchased by the managers, a total of 826 volumes added to 
the library in the vear. | 

The following were elected as officers for the ensuing year : оси 
The Duke of Northumberland : Treasurer, Sir James Crichton-Brow pn 
Seeretary, Col. Edmond H. Hils; Managere, Henry E. Armstrong. IT 
William Phipson Beale, Bart., Charles Vernon Boys, J. H. Balfour 
Browne, John Y. Buchanan, W. A. B. Burdett-Coutts, Sir James M 
zie Davidson, Donald W. €. Hood, the Rt. Hon. Viscount Iveagh, in 
Charles Nicholson, Bart., the Hon. Richard Clere Parsons, Sir posi 
Reid, Bart., Alexander Siemens, Samnel West. the Rt. Hon. at 
Wrenbury: Visitors. Ernest Clarke, John Е. Deacon, Edward a i 

" QT Wa ig 4 ч = SET 
Lieut.-Col. Henry E. Gaulter, James Dundas Grant, W. B. Gibbs. Love 
T. Hallowes, Henry E. Jones, H. R. Kempe, Francis Legge, К 
Richard Pearce Sir Alexander Pedler, Hugh Munro Ross, Joseph shaw: 
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Card-representation of Variations in Electrical Supply.— 
M. A. Тісіег, in a recent issue of the " Revue Générale de 
lElectricité," describes an ingenious method of representing 
the variations in central station supply. Each day the 
draughtsman responsible for the tabulation of data relating 
to supply cuts out a sheet of cardboard the contour of which 
represents the scale of the load at each moment during the pre- 
vious 24 hours. The contour cards thus prepared are mounted 
side bv side, the complete set for a year being easily contained 
ina box 50 cm. long and 20 cm. wide. In this way the station 
secures an exact representation of all load fluctuations. Such 
models are very useful not only in recording the variations in 
different seasons of the year, and between different localities, 
but as presenting the results of any temporary breakdown. 
Thev have also furnished a useful lesson to members of the 
general public who would not otherwise have appreciated the 
fluctuations in load to which a station must accommodate it- 
self. and the resulting necessity for the several special methods 
of charging. 


Three-Phase Winder at Ebbw Vale.— Particulars and draw- ` 


ings of an electrically-driven winder installed at the Victoria 
Collierv, Ebbw Vale, Mon, were given recently in the “ Iron 
and Coal Trades Review." The winder is designed to deal 
with a net unbalanced load of 3 tons of coal from a depth of 
t ft, with an output of 240 tons per hour. The plant is 
arranged on the straight alternating-current system, and a 
rope drum of the spiro-cylindrical type was employed as being 
the most suitable. The supply of current available is 2,000 to 
2200 volts, three phase 50 cycles, and the motor, of 400 B.H.P. 
to 800 B.H.P. continuous rating, at full load has a speed of 
360 revs. per min. Speed reduction is obtained through 
(тоуеп gear, ratio 8:6 to 1, the gear being mounted in an oil- 
üght gear case. The plant was installed by the British 
Westinghouse Co., the sub-contractors for the mechanical 
parts being Douglas & Grant, Kirkcaldy, and the installation 
was carried out under the supervision of Mr. Walter Dixon, 
consulting engineer to the Ebbw Vale Steel, Iron & Coal Co. 


Crest-Voltage Detector for Insulation Tests.—-In testing 


insulating materials for dielectric strength or puncture value, 


Where it is probable that the maximum value which causes - 


the breakdown depends on the wave form it is often desirable 
to know the maximum or crest value of the alternating voltage 
wave. The '' Electrical World” describes a patent, No. 
1,209,766, due to Dr. Clayton H. Sharp, embodying a method 
by which a crest-voltage 
indicator can be made to 
maintain its reading for a 
considerable period after 
the puncture pressure has 
been established. 

A Fleming valve is placed 
in series with an electro- 
static voltmeter connected 
across ‘an alternating-cur- 
rent line. If the current 
through the valve during 
the first quarter cycle has 
not been sufficient to raise 
the potential of the volt- 
meter to the full-peak volt- 
age of the wave, a certain 
amount of electricity will 
flow into the voltmeter 
during the fifth - quarter 
cycle of the voltage wave, 
and similarly a smaller 
amount mav flow during 
the ninth. thirteenth, &c., quarter cycles until the potential 
indicated bv the voltmeter has become the same as that of 
the peak of the voltage wave. Thereafter no current will 
exist except such as may be necessary to supply the leakage 
from the voltmeter and connected apparatus shown. A 
condenser having a considerably larger electrostatic capacity 


ARRANGEMENT OF FLEMING VALVE 
CONDENSER AND VOLTMETER FOR 
CREST-VOLTAGE MEASUREMENTS. 
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than that of the ordinary apparatus is placed in parallel with 
the voltmeter in order to serve as a storage reservoir of charge 
flow. 

A Bombarded  Cable.—The accompanying illustration 
shows a piece of cable which suffered from the effects of bom- 
bardment at Scarborough in 1914, being punctured by a frag- 
ment of German shell, weighing +; oz. This cable continued 
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in service on 200 volts without giving trouble, and the fault was 
only recently discovered by the steel tape becoming heated, 
and giving evidence of this bv heating the snow on the foot- 
path some 16 ft. away from the actual fault. 


OBITUARY. 


К. H. BunNHAM.—The death of Mr. Richard Henry Burnham, 
late telegraph superintendent of the South-Eastern & Chatham 
Railways, occurred on the 24th ult. i 


A. W. STAVELEY.—We regret to record the death of Mr. A. W. 
Staveley, seniór director of Messrs. Gent & Co., Leicester. Mr. 
Staveley, who was 58 years of age, joined the late Mr. J. T. Gent 
in 1880, and took an active part in the management of the business. 


DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— 

Major Howard C. Symmes (S. African Inf.), aged 43, who was killed 
on April 1, was inspector of machinery and electricity for the Orange 
Free State Government Mines Department, a Fellow of the S. African 
Institute of Engineers and an Associate of the Institutions of Electrical 
and Mechanical] Engineers. He had served with the Canadian Artillery 
in the South African War. 

Sec.-Lieut. R. E. E. Chaplin (R.E.), aged 21, who was killed on 
April 22, was head of Winchester School in 1915 and obtained a mathe- 
matical and chemical scholarship for Clare College, Cambridge. | 

Gnr. J. Bates (R.F.A.), aged 19, who has been killed, was formerly 
employed in the Birmingham Electric Supply Department. He enlisted 
in the spring of 1915. | | 

Warrant Telegraphist J. Cade was killed at sea on April 19. He 


joined the R.N.R. in October, 1914. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, May 5th. 
ROYAL INSTITUTION. 
3 p.m. At Albemarle-street, Piccadilly, W. Lecture on “The 
Electrical Properties of Gases," by Prof. Sir J. J. Thomson, 
O.M. (Lecture I.) | 
MONDAY,;May 7th. 
Roya. SOCIETY OF ARTs. 
4.30 p.m. At John-street, Adelphi, W.C. Howard Lecture on 
“ Works Organisation and Efficiency," by Prof. W. Ripper. 
D. Eng., D.Sc. (Lecture ПІ.) 
TUESDAY, May 8th. 
ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7.15 p.m. At St. Bride Institute, Bride Lane, E.C. 
“ Motor Control," by Mr. J. T. Mould. 
WEDNESDAY, May 9th. 
YORKSHIRE LOCAL SECTION, INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. -At the Philosophical Hall, Leeds. Ап nual General Meeting. 
FRIDAY, May 11th. 


Paper on 


ROYAL INSTITUTION. 
5.30 p.m. At Albemarle-street, Piccadillvz W. Paper on “ Radio- 
active H»]oes," by Prof. J. Jolv. M.A.. F.R.S. 
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HIGH-TENSION OVERHEAD TRANSMISSION LINES. 


BY G. V. TWISS. 


(Continued from p. 155.) 


Summary.—The author discusses the subject comprehensively. zn o | 
ч ; » this country and those in Canada and the U.S.A. Curves are given 


In dealing with line materials, & comparison is drawn between the pin-type of insulator and 


comparison is drawn between the factors of safety required in 
for facilitating calculations of cost. 


Dealing first with the general design of transmission lines, a 


the suspension type. . The Hewlett and metal hooded insulators are discussed at some length. Finally, the mechanical design and 


the testing of insulators are considered. 


SPECIAL ARRANGEMENTS FOR MERzZ-HUNTER SPLIT-PHASE SYSTEM. 


The two conductors of each split phase are sometimes supported 
on separate insulators as if they belonged to separate circuits, but 
more often they are supported on the same insulator specially made 
with two side grooves. This necessitates insulators having specially 
deep heads, and whilst this is permissible with the smaller sizes, it is 
questionable with large sizes for the reason of expansion and contrac- 
tion stresses referred to later. 


Ld 


Fic. 3.—SPREADER. 


When suspension insulators are used, the split conductors are 
attached to reel insulators attached to the lowest unit. It is im- 
portant to short-circuit the insulation of one of the reels or to make 
it of a conducting material, otherwise the effect is that of a small 
capacity in series with the larger capacity of the disc, and the recl 

"may be in a state of continuous flash-ovet even at working voltage. 

When the two conductors making one split conductor are mounted 


on one insulator it is necessary to provide insulating distance pieces, 


known as spreaders, in the span. The usual spacing of these is from 
about 30 ft. to 40 ft., depending upon the size of, and tension of 
stringing the conductors. The form of spreader now largely adopted 
consists of a porcelain ring with two grooves in the periphery for the 
conductors, which are fastened thereto by means of small “ stirrup ” 
clips of copper (see Fig. 3). In view of the vibration the bolts and 
nuts are locked by a soft copper locking device, which is pressed over 
the head of the bolt. To obtain the exact adjustment of sag in the 
two conductors, an adjusting device has been provided on some 
recent lines. 


2, PARTICULAR DESIGN OF TRANSMISSION-LINE MATERIAL Ports. 


16 seems to be the general idea that wooden poles are not efficient 
for spans of more than 200 ft. or so, but the curves given in the Paper 
show that in some cases they can be used at their greatest efficiency 
for much longer spans. КЕТЕ i 

Tubular poles have not been greatly used for transmission lines. 
The author draws attention to the Kay tubular pole, as meriting 
consideration. i 

Most lattice steel-work poles (or masts) fall within one or other of 
two classes, namely, narrow base structures and broad base struc- 
tures. 


Narrow Base.—In this class of structure the load is transmitted 
to the foundations by the lift on the one side and the thrust on the 
other side of the base, forming relatively to the structure an inverted 
T (see Fig. 4). This class of structure is usually designed to transmit 
its load down to the horizontal base members and thence to the 
ground. .There is, therefore, slight movement and considerable 
horizontal force at the ground-line, point A, and if this slight move- 
ment be resisted by placing, say, rocks or baulks of timber at this 
point, very considerable stresses will be introduced in the bracings 
B far beyond those which they will otherwise have to carry. The 
author has seen tests on masts of this design where the mast has 
failed at a very much lower load than its designed load owing to 
this slight movement of the ground-line being resisted, causing 
failure of the bracings in the earth bay. 


It is quite possible that something may inadvertently resist the 
movement at the ground-line or be deliberately placed there with the 
erroneous idea of strengthening the foundations ; it would, therefore, 
seem to be sound practice to design the base members as for the as- 
sumed condition of the structure acting about the point A, which, of 
course, would require the introduction of a suitable strut at the 
ground-line C. 


Broad Base.—With this design of structure, owing to the wide 
spread, there is usually little horizontal reaction at the ground.line, 
and the base members —1i.e., stub ends—have merely to take thrust 
and pull (see Fig. 4). "This type lends itself to efficient design. 

The author calls attention to the desirability of taking the factor 
of safety on the elastic limit, instead of on the ultimate strength in 
the case of tension members owing to the alteration in the entire 
stresses when the elastic limit is exceeded. 


Testing.—The usual practice is to test lattice steel-work poles by 
applying a pull at the top representing the load in the wires+the 
wind load on the pole itself equated to the top. One point. however, 
in regard to this practice of applying a load at the top to represent 
wind load, is that the wind load is naturally distributed over the 
structure, and the design of a mast to becorrect must therefore deal 
with this wind load as it occurs. 

/ 
ELECTRICAL DESIGN. 


Abiltity to withstand a flash-over test without puncture is not 
necessarily a criterion of good design in an insulator, as an insulator 
of indifferent design may still give such tests. An indifferently de- 
signed insulator may have badly balanced shells and air spaces, 
causing some portions to be unduly stressed electrically. Under 
increasing test pressure the air contiguous to such over-stressed 
portions breaks down, i.e., becomes ionised and glows. “Such ionised 
air being a conductor tends to increase the capacity of such portions 
and decreases the over-stressing, so that when the insulator is at its 
flashing-over point, it may be quite well balanced, not by its design 
but by the corrective balancing action of the ionised air. Air. how- 
ever, takes a definite (though minute) period to ionise, and а steep 
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wave-front condition may not give time for the corrective balancing 


^ t Ky. , . " DE wn 
action of the ionised air, and the over-stressed part may break ae 
and result in the puncture of the entire insulator, It would seem 


therefore, that an insulator should be designed for surges with ae 
wave front rather than for normal conditions. 1% is dpud 
2 to t 


sirable briefly to review the possible surges with a view 
effect upon the insulator and its design. 

Surges.— Karth-wires cannot be considered to be an infallible Los 
tection, and an insulator may still conceivably receive a direct § 
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and may occasionally receive the impacts of surges induced by 
lightning. An actual stroke of an insulator is fortunately not very 
frequent, and there is therefore no very great necessity to attempt 
to make actual provision against a stroke, which provision in any 
case seems impossible. | 

Lightning may give rise to a rapidly travelling wave with very 
steep front. Also switching and arcing surges may rise to a potential 
of twice the line voltage and will set up oscillations with a frequency 

depending upon the constants of the line or, say, 1,000 to 5,000 
periods per second, which indicates the steepness of the front ; but 
whereas the switching surge may only continue long enough to 
permit of two or three wave-trains, the arcing surge may continue 
for much longer, depending upon how quickly the arc is suppressed. 

One must, therefore, endeavour to design insulators having regard 

to these lightning surges with their steep front and high-frequency 
oscillations which may follow the lightning surge and which will be 
set up by switching and arcing. As already shown, poorly designed 
or badly balanced insulators may behave well under normal fre- 
quency owing to the automatic balancing action of the corona. 
Such an insulator under a steep wave-front condition, however, 
might puncture at a voltage even lower than its flash-over voltage 
under normal fiequency. Hence the first requirement is to balance 
the parts of the insulator so that under steep wave-front conditions 
it does not depend upon corona to relieve the over-stressing. To 
obtain correct balancing the following considerations must be taken 
into account :— 

The mutual capacity of the parts. 

The concentration of flux upon a relatively small electrode, as, 
for instance, the pin. (This tends to increase the potential gradient 
on the shells near such small electrode.) 

The capacity of parts to earth. (This increases the capacity 
current and hence the potential gradient on the shells nearest to 
the line.) i | 

In addition to being balanced, the insulator should be proportioned 
to withstand the surges and oscillations of limited potential and fre- 
quency as set up by switching and arcing with an adequate margin 
against flash-over or puncture, and also so that when the almost 
unlimited rises of lightning surges occur, the insulator will be pro- 
tected therefrom. ‘This protection may be obtained by makiug use 
of the low dielectric strength of the air surrounding the insulator as 
з protecting gap or safety valve through which it may arc to earth 
and thus relieve the stress before damage can occur to the porcelain. 


The thickness of porcelain must be determined with regard to the 


air gap, or vice versa, and the shaping and disposition of parts 
should be such that, when the air gap breaks down, the are will be 
thrown out from the shells so as to minimise damage by the heat of 
the are. In proportioning the air gap and the thickness of porcelain, 
that which might be termed the '' time lag " of the air gap under 
steep impulses must be taken into consideration. 

Mr. F. W. Peek, Jnr.'s investigations on this subject have shown 
that under impulses of steep wave front the voltage required to 
break down air between spheres does not materially alter, but be- 
tween needle points the air requires & higher voltage to break it 
down. The electrodes on a line insulator are certainly not of the 
character of spheres, and though they are not as sharp as needles, 
yet there will be an appreciable time lag. 

To introduce spheres into the insulator design is feasible, but it is 
more practical to provide for the time lag by considering it as the 
extra voltage required to break down a given air gap, and to adjust 
the air gap and thickness of porcelain accordingly. In common with 
moet insulation, the porcelain itself will withstand a greater voltage 
under a single impulse, but under a series of wave trains porcelain 
may break down by the cumulative effect of the continuation of the 
impulses. Hence, a lightning surge of very high potential is not 
necessarily the most severe condition, as it may only cause a single 
impact, whereas a surge of lesser potential setting up oscillations 
may do the most damage. 

In regard to this cumulative damage an impulse above a certain 
value would appear to break down the porcelain over a minute dis- 
tance without breaking down the whole, just as the phenomena of 
corona breaks down a small amount of air without sparking across. 
With air, however, when the stress is removed, good air closes in on 
the fault, whereas with porcelain the fault remains and reduces the 
distance, thus increasing tho gradient for the next impulse, which 
therefore extends the fault, and so on until complete rupture occurs. 

All well-designed insulators.will be recognised under test by the 
smal] amount of corona formation prior to flash-over. 


Electrical Design of Pin-type Insulators.—Pin-type insulators were 
first designed many years ago without great regard to the balance 
of dielectrics and their ability to withstand surges. These designs 
are generally tall, small headed and elegant looking. If, however, 
these requirements are regarded, the resulting design becomes more 
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squat and wide to obtain the protecting air path and free arcing 
characteristics, whilst maintaining electrostatic balance, and thicker 
in the head to obtain the puncture strength and reduce the flux. 
Suspension insulators are usually of one or other of two types, viz., 
the Hewlett or interlinked type, and the metal hooded or cemented 
type. | | 
Hewlett T'ype.—From the electrical standpoint the interlinking of 
the fittings causes a concentration of flux at the point where the 
interlinked fittings come closest together, i.e., at the point of crossing. 
Practice has proved, however, that provided the insulators are made 
of high-quality porcelain, as for instance English porcelain, thoy givo 
satisfactory service. The insulators as supplied in this country are 
fitted with endless.steel-wire grummets connected together by an 
S-shaped fitting devised by the author (see Fig. 5). The grummets 
are made on the insulator itself and then cemented in to prevent 
the wearing of either the porcelain or the grummet. "The cement 
being hygroscopic also has the effect of what amounts to increasing 
thc area of the electrodes and thereby reducing the flux density, 
and consequently improving the electrical characteristics of the in- 
sulator. This type of insulator is eminently suitable for use in con- 
junction with pin insulators on the straining points of the line. This 
design of insulator is also used on very high voltages, as, for instance, 
on the 88,000-volt lines of the Victoria Falls & Transvaal Power Co., 
and those made of sound porcelain, e.g., the English ones, have given 
good service. On the very high voltages, however, the metal-hooded 
insulator is more generally used, presumably owing to its better 
electrical characteristics. | 


Metal-hooded Type.—The characteristic of the metal-hooded or 
cemented insulator is the concentric arrangement of the parts and 
the even distribution of flux which makes the insulator very good 
from the electrical point of view. Considered individually, the 
suspension insulator is of very simple electrical design, but when 
arranged in a string in series, as for working at high voltages, some 
interesting features arise. | 


Fic. 5.—HxkwrLETT ТҮРЕ or INSULATOR. · 


Distribution of Potential.—That the distribution of potential along 


‚ a string of suspension insulators is not equal is well known, but it is 


desirable briefly to refer to it here in order to lead up to other matters. 
Suspension insulators arranged as a string have a capacity to one 
another which might be called ‘‘ series capacity," and a capacity to 
earth which might be called “shunt capacity." The unit nearest 
to the line has therefore to carry the ‘‘ series capacity " current, 
which is uniform throughout the string, plus the ‘‘ shunt capacity " 
current of the units above it. Each successive unit above has a 
lesser amount of “ shunt capacity " current to carry. The voltage 
gradient will therefore be steepest on the line unit and less on each 
successive unit, the topmost unit nearest to the cross-arm having 
the least potential across it. The unbalancing will be the greater, 
the greater the ratio of shunt capacity to series capacity. Insulators, 
therefore, with large thicknesses of porcelain, such as a double piece 
or an extra thick single piece, will have the smallest series capacity ; 
and though such insulators may be of excellent design, considered 
individually, yet a string of them in series may have very bad 
characteristics. ; К 
Such extra thickness becomes necessary with poor qualities of 
porcelain which have a relatively low dielectric strength, but such 
porcelain has a relatively low specific inductive capacity so that the 
effect of bad porcelain in increasing the out-of-balance is cumulative. 
Inversely, the better the porcelain the higher the capacity due to 
the material itself and the thinner it can be for a given strength. 


Effect of Spacing on Flash-over.—One effect of the uneven potential 
distribution is that the flash-over of a string of, say, units is less 
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than the flash-over of one unit x п. The ratio of these two figures 
has been called the “ string efficiency ratio," and is an indication of 
the out-of-balance of the string. It is to be noted, however, that 
just as with pin insulators, the effect, of corona is to increase the 
capacity of the most stressed shells or automatically to grade them, 
so that under test at normal frequency the string efficiency ratio may 
indicate a better potential balance than is actually the case under 
normal working voltage. lf the units are spaced over a certain 
length apart, flash-over will take place between the metal-work of 
each unit and further spacing apart will not materially alter the 
flash-over of the string. 1f, however, the spacing is reduced, the 
flash-over will take place over the entire string, and when this con- 
dition is first reached the flash-over of the string might be slightly 
increased, due to the better flux distribution. The spacing can, 
however, be further reduced up to the limit of the minimum spacing 
required by the fittings, and if this is done, the flash-over will be 


' decreased, thereby lowering the string efficiency ratio. 


The spacing of the units closer together will have the following 
effects:—(1) The flux distribution will be better, due to the shorten- 
ing of the path for such parte of the flux as pass through the air 
between the units ; (2) the arc will be thrown out from the porcelain 
instead of drawn in, and so will reduce the possibility of shattering 
the shells; (3) the stresses on each unit will be reduced. 

The latter reason is a very important one. Under pin insulators 
it was shown that it is desirable to reduce the air gap or increase 
the thickness of the porcelain. The necessity for not increasing the 


- thickness of porcelain in the suspension-type insulator has been dis- 


cussed, so that the only course open is to reduce the air gap and 
thereby the stress which can come on any unit including the line 
unit, and at the same time to reduce the time lag under high-fre- 
quency conditions. Yet that which provides the above important 
advantages and 
judged by the string efficiency ratio. 

Under rain conditions the balance of the string is improved owing 
to the increase of scries capacity due to the wet conducting surfaces 
and also due to the leakage current over such surfaces, which adds 
itself to the series capacity current. In consequence, after a certain 
number of units are added to the string, the flash-over under spray 
may become even greater than the dry. 


MECHANICAL DESIGN. 


A line insulator in performing its normal function must encounter 
considerable variations of temperature. Expansion and contrac- 
tion stresses may therefore occur. The problem is to shape and 
proportion the various parts of the insulator so that these stresses 
are kept as low as possible, and, in conjunction with the stresses set 
out by outside loads, well within those that the materials can con- 
tinuously withstand without deterioration. 

Metal parts do not generally fit in close contact with porcelain 
parts, nor do porcelain parts fit in close contact with other porcelain 
parts. There is always a layer of cement, generally neat Portland 
cement. Any stresses set up by the expansion and contraction of 
the parts will therefore be transmitted through such cement layers. 
Cement has, however, a low modulus of elasticity and a strength 
under compression very much less than either iron or porcelain, so 
that it will act to some extent as a cushion. From this point of 
view the cement layers should be made reasonably thick. On the 
other hand, however, neat Portland cement, unless very sound, t.e., 
thoroughly burned and skilfully gauged, is liable to a slight ex- 
pansion of its bulk, which may take several years to develop. 

It is also possible thet such gradual expansion might be increased 
by some subtle chemical action causing crystalline growths. From 
this point of view the cement layers should be kept thin. 

Between two parts, such as two shells of porcelain, which have 
the same coefficient of expansion, the desirable thin layer of cement 
can be used without corresponding disadvantage. When, however, 
there are solid and bulky metal parts, the expansion stresses will be 
appreciable and the cement layers must be of greater thickness so 
as to give the cushioning effect. 


Mechanical Design of Pin Insulators.—A pin insulator may be 
heated to a considerable temperature by the sun shining directly 
upon it—probably more on one side than on the other—during 
which time the parts tend to expand ; and it may then be subjected 
to a sudden downpour of rain, which suddenly cools the top shed, 
causing it to contract. With small pin insulators, nothing is likely 
to happen under these conditions. In large pin insulators, such as 
those for 50 kv., designed with the top shell shaped as A in Fig. 6, 
considerable stresses may be set up at the corners, thus causing the 
side to split and fall off. 

It is, however, possiblo to design the top shed in the form of a 
continuous disc. with the head formed on the upper side and a flange 
on the underneath side for fixing to the other sholls (see B in Fig. 6). 
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The flange is given a slight slope and the cement space is kept thin, 
and as porcelain is a poor conductor of heat, this arrangement of 
head and flange largely obviates this trouble. 


Attachment of Pin Insulators to Pin.—Many different methods 
have been employed for fixing pin insulators to spindles, including 
such devices as the Cordeaux screw, hemp fixing, cementing, or. 
cementing in a separable metal thimble into which the thimble is 
screwed. The desirable fixing is a detachable one which permits of 
the msulators and spindles being transported and handled separately 
and of insulators being replaced. The Cordeaux screw and metal 
thimble both possess this advantage. 

The Cordeaux screw fixing has been extensively used in this 
country, presumably because of its detachability, and also perhaps 
because it is inexpensive. The Cordeaux fixing, however, is cer- 
tainly not good from an electrical point of view, owing to the presence 
of sharp edges and small air spaces between the metal and porcelain. 
From a mechanical point of view the Cordeaux fixing is much weaker 
than any other. ` 

Hemp fixing was presumably the outcome of the necessity for a 
method of fixing to certain foreign porcelain, a characteristic of 
which is its brittleness. With brittle porcelain the use of hemp may 
or may not be necessary, but with English porcelain—or American 
for that matter—which is tougher and more resilient, the use of 
hemp is not at all necessary. 


Fic. 7. —THIMBLE. 


Fie. 6.—LaRcz PIN INSULATOR. 


The fixing of metal pins by cementing them direct into insulators 
makes a very sound job, but as the pins are of solid metal a good 
cushion of cement is necessary. 

To ensure that the metal-work is correctly centralised and that 
proper materials are used, it is desirable/that the cementing should 
be done at the maker's works, where these facilities exist. If, how- 
ever, a separable metal thimble is cemented into an insulator, the 
advantages of proper centralisation, materials, &c., are obtained, 
but the extra expense and risk of breakage in transit are obviated. 


. Moreover, if the thimble is made in stamped sheet metal as opposed 


to a casting, the expansion stresses are kept low, and smaller clear- 
ances of cement can therefore be used. | 

A thimble of this nature is shown in Fig. 7. In this design oi 
thimble the joint is made on a cone seat, the screw in the upper 
half of the thimble being chiefly for the purpose of bringing the cone 
seats of the thimble and spindle into close contact. The cone- 
seated joint develops the full strength of the full section of the spindle 
and the small taper of the cone, requiring at least a half turn to 
release properly, prevents looseness. This wc"ld appear to be one 
of the best methods of attaching an insuiator to а pin. 


(To be concluded.) 


The Weathering of Coal—We note that a report has re- 
cently been issued by the Canadian Department of Mines 
summarising information on the conditions giving rise to 
deterioration of coal during storage. Such deterioration, it 
appears, is due mainly to oxidation, and this depends largely 
on the presence of moisture in moderate amount. Quite dry 
coal can be safely stored, and coal can also be kept undet 
water. But some coals, especially those containing much 
sulphur, are readily affected by a damp atmosphere. The 
effect is less in winter than in summer ; shallow heaps give less 
trouble than deep ones; and perforation pipes, allowing for 
ventilation, are desirable. 


\ 
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RANGE OF WIRELESS STATIONS. 


BY CAPT. R. CHENEVIX TRENCH, R.E. 
(Concluded from page 149.) 


Summary.—The author introduces modifications into the Austin-Cohen empirical formula for the range of wireless stations 80 


as to take into further account the effect of actual working conditions. 


The results obtained are illustrated by means of a number 


of curves, and the use of these curves is finally illustrated by the working out of certain empirical examples. 


(4.) Sending Apparatus.—The curves apply to a sending set 
of 25 per cent. efficiency between the alternator output and the 
power developed in the aerial. Where this efficiency in any 
particular case is known, or known approximately, the value 
“АА, P should be multiplied by v 25/E, where Ё is the 
known efficiency. 

If continuoys waves are used there is a gain in resonance 
effect. The increase in efficiency due to this is discussed at 
some length by Dr. Eccles,* and depends on the decrements 
of the various circuits ; it is shown that modern spark systems 
are capable of such a high standard of resonance that the gain 
in using continuous waves is small; about 25 per cent. gain in 
eficiency is probablv a fair allowance, or h,h;4/P must be 
multiplied by 0-9. This, of course, is subject to the modifying 
factor V/25/ E mentioned in the preceding paragraph. 

The effect of continuous waves in receiving is discussed in the 
following section under Receiving Apparatus. 

(5.) Receiving Apparatus.—The efficiency of a receiving set, 
especially with a crystal detector, is by no means constant. 
There may be temporary dullness in the detector; there is 
mom for minor errors in tuning, coupling, potentiometer 


adjustments, &c., and the operator's personal factor is involved.. 


The large factor of 64 times audibility power which is taken 


should cover such variations (since 16 times audibility is con- | 


sidered to give good communication), and so long as there is 
nothing seriously wrong with the receiving set the curves may 
be applied without modification for all ordinary purposes. 

With relays or amplifiers, the increased effect depends on 
the type used and whether two or three are used in tandem or 
one only. A single Brown telephone relay is said to make 
othé*wise inaudible signals clear and readable; a valve 
amplifier used singly may multiply the received power five 
times, or 120 times with three valves in cascade. Beat recep- 
tion with continuous wave transmission may give tenfold 
multiplication or more, and this may, in turn, be combined 
with amplifiers. Similar or greater results are claimed for 
various other devices. 

With a perfectly reliable amplifying device and no atmo- 
spheric or other interference, the sending power could be 
reduced in the exact amplification ratio. In practice, with 
interference to be considered, the effect of this might be to 
reduce the strength of signals below the strength of normal 
unavoidable interference, so that there would be no gain in 


magnifying both. At the present stage of development it may ` 


be said that the perfection of the amplifier, interference pre- 
venter and atmospheric eliminator is well within sight. When 
it is aghieved we may look for a great modification of the 
sending power and height now considered necessary for any 
Tange, ‘and the value of А roy P obtained from the curves may 


be modified by a factor of у U/600, where U is the minimum 
audibility power in the aerial, in micro-microwatts, for the 
particular receiving device employed. 

Meanwhile, where such devices in their present gu are 
used, we may apply some lesser factor depending on the amount 
of interference expected ; we might, for instance, count on 
four-fold amplification only, modifying P by a factor of 0-25, 
or hh Р by 0:5. 

(6.) Time of Day.—The question of ''freak" signals by 
night, sunset and sunrise effects, &c., will not be considered 
here, Although there is no doubt that short waves travel 
better by night, there is some difference of opinion as to the 
night effect on long waves. It is probable, however, that all 
wave lengths travel better by night, and for general purposes 
this may be allowed for by replacing the absorption coeftticient 
0-0015 by a smaller coefficient 0-001, or by multiplying the 


* “ Wireless Telegraphy and Telephony," by W. Н. Eccles. 


daylight value of h,ho/P by the factor 2—9'90052/4/л This 
method is only approximately correct, since the night absorp- 


tion appears to depend on the range and is less at the longer 
ranges. 


(7.) Atmospheric Conditions.—In conditions under which 
little or no atmospheric interference may be expected, such as 


is the case with small capacity low aerials, or in districts. 


notedly immune from atmospherics, à smaller power than 64 
times audibility, may safely be taken, but the minimum power 
received should not be less than 16 times audibility. That is, 


in such favourable cases, the value of h,hg\/P given by the 


curves may be modified Ьу % 0-25, or 0-5. 
The question of seasonal fluctuations of signal strength is. 


not treated here. It is considered that such fluctuations are 
covered by the “ reliability factor ” of 64. 


(8.) Degree of Heliability.—It may often be the case that a 
smaller margin of signal strength than that assumed is suffi- 
cient ; such may occur when there are only a few short messages 


-to be expected daily, or when one may count always on the 


best operators working under the best conditions. In such 
cases the received power may be reduced to about 16 times 
audibilitv, or Ahay P modified by a factor of not less than 0-5. 

A table of all the modifying factors discussed above is 
appended :— 


Summary of factors by which the value of hh, A/ Р under the assumed 
normal conditions should be modified for variations from those conditions :— 


1. For screening by mountains ............... .....-- Bo (92X3X)A)yE 
2. For intervening surface .............................. eK [A 
3. For effective height of sending aerial ............ 1-8А /l 
4 For effective height of receiving aerial ......... 1-85,/l 
5. For capacity of receiving aerial . .................. 0-0018/C, 
6. Forsending on wave-length less than. 1-5 
times natural ате... (1:534 /A)? 
7. For directive aerial, one епа........................ 0-8 
: For directive aerial, both ends ................... 0-6 
8. For bad earth at sending end ..................... 1-7 
For moderate earth at sending end............... 1-2 
For counterpoise earth at sending end .......... 1-2 
9. For bad earth at receiving end ................... 1.2 
For counterpoise at receiving end . ............... 1-4 
10. For efficienov of sending apparatus ............. /25/Ё 
11. For use of continuous waves in sending (not 
allowing for beat reception in receiving)... 0-9 
12. For use of more sensitive receiver than orvstal 
detector used without amplification, where mu 
interference need not be conaidered | . ...... У U /600 
13. For use of above under normal conditions of 
interference cs gasen chan eia РЕ ЕИО 0.5 
14. For sending bv night ............................ eee є— 0"00052/ VA 
15. For absence of atmospheric interference ....... 0-5 
16. For reduction of “ reliability factor " to lowest 
limit consistent. with successful communi- 
СВОЙ 34422955: do aux dad oO н Roads cues 0:5 


The foregoing is a partial attempt to deal with a.subject 
which cannot be treated fully without a great deal more 
investigation and research than is vet av ailable for reference. 
It is trented from a severely practical point of view, and to 
this end тапу approximations have been made which are open 
to criticism and some considerations treated separately which 
are really inter-related, In conclusion we will take a few ex- 
amples of results. 


EXAMPLES. 


Erample 1.—What power and height are necessary for 
400 km. by day over sea at 600 m. wave-length, with flat 
top non-directive aerials, modern apparatus without ampli- 
fication ? 

From the curves A,h,/P—30,600, assume а two-wire 


T-aerial of length equal to twice the height in which distance 


apart of wires is about 1/40 of their length. Then we must 


= 


Мы ЫА ee CÁC ee r 
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apply the following modifying factor for aerial capacity in 
receiving :— 
0-0018 


Softhat h hav P —36,600 г» 
2 
Now, from the above, 
C,—3h, х 9-4 X10 mfd. 
h ha P —36,600 x 0-0018/3h,+9-4 x 1079. 


Take 


P=2 kw.—2,000 watts. 
Then, h,h,*—2,340,000/45 —50,000. 
Taking aerials of equal height, we have :— 
Aw 50,000 m. 
==36-8 m. E 


So that 2 kw. sets with 37 m. masts are required. 


Example 2.— What power and height are required under the 
same conditions, but over hilly land, where good earths are not 
attainable ? 


МУР 
z 


Fic. 11.—Ovx& MovNTAINOUS LAND. 
hil, in metres. P in watts. £ in kilometres. 


Md From equation (31) or Fig. 8, 1,000 m. is seen to be a suitable 
wave-length. j 

From Fig. 8 also 

hh. / P/400=270. 

A hha / P=108,000. 

To this we must apply the following modifying factors : 
(a) For moderate earth at sending end, 1:2 ; (b) for capacity of 
receiving aerial, 0-0018/C,. 


B h hay P=108,000 x 1-2 ee ! 
_ And C,—3h,x9-4x10-9. 
108,000 x 1-2 x 0-0018 
nivis 3h,x9-4x1079 
s. h,h,2y/ P=8,300,000. 
Take. P,=5 kw.=5,000 watts. , 
Then, Ah, h,$-—8,300,000/10. 


| 120,000. 
Taking aerials of equal height, we have— 
h=V 120,000 —49-3 m. 
That is, b kw. sets, with 49 m. masts are required. 
Еғатріе 3.—How would the case of Example 2 be affected 


by the employment of an arrangement of value amplifiers, 
giving a magnification of 100, or a minimum audibility power of 


6 micro-microwatts, if no interference need be anticipated, 
and if work is carried on under most favourable conditions, 
where “ reliability factor " may safely be reduced ? 

Here we may modify our value of hibay Р by the following 
factors: (1) For sensitiveness of detector, by */600—0-1 ; 
(2) for reduction of reliability factor, by 0-5. 

That is, if we use the same 49 m. masts we could modify our 
value of 4/P by 0:05 or 'Р by 0-0025, so that we should only 
require 12:5 watts in the generator. And since our assumption 
is 25 per cent. efficiency, this entails about 3 watts in the aerial. 

Example 4.—What power and height are necessary for 
4,000 km. over sea, directive aerials, crystal detectors without 
amplification ? 
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From equation (17) or Fig. 1 9,000 m. is seen to be the most 
economical wave-length, and on this wave at 4,000 km. the 
value of ВВ Р obtained from the curves is 18,500,000. 
Whatever the size of the sending aerial, the receiving aerial of 
such a station would very likely be a single wire aerial of about 
a ie in-length, with a capacity of about 0-005 or 0-006 
mfd. 

We must then modify our. value of hho\/P by the following 
factors : (1) For directivity by 0-6 ; (2) for effective height of 
aerials by (1:8/2)2--0:8 ; (3) for capacity of receiving aerial by 
0-0018/0-0055 —0-33. | 

This gives us— ' 
hyhov/ P=18,500,000 x 0°6 x 0-8 0-33 

= 2,960,000. 
Take P=100 kw.=100,000 watts. 
Then h,5,—2,960,000/^/ 100,000 —9,300. 
^. With equal heights h=V 9,300=96 m. 
That 18, 100 kw. sets with 96 m. masts are required. 


Example 5.—What would be the screening effect of a range of 
mountains 4,000 m. high with the crest 20 km. from one station, 
if the stations are 2,000 km. apart, on 2,000 m. wave ? 


Here X,;=0-2 radians. 


X2 0-002 radians. 
є(2Х1Ха |y) — (2 x 9000x 00004 84. 9-5. 


So the value of h,h;/P must be multiplied by 2-5 to allow 
m height of intervening land, apart from any other modifying 
actors. | 


Example 6.—What ranges by day. could be relied upon 
between two portable stations with counterpoises and um- 
brella aerials ; mean height of spokes, 60 ft. (18 m.) ; capacity 
of aerial, 0-001 mfd.; alternator, 2 kw. ; crystal detectors; 
quenched gap sets of 50 per cent. efficiency— 

(a) Over flat land at 1,000 m. wave-length. 

(b) Over hilly land at 1,000 m. wave-length. 

(c) Over flat land at 600 m. wave-length. 

(d) Over hilly land at 600 m. wave-length. 

(e) Over flat land at 300 m. wave-length. 

(f) Over hilly land at 300 m. wave-length. 


Here h hyay P=18° 2,000 = 14,500. 


E 
NN | 


100 


Fic. 12.—Over MovNTAINOUS LAND. 


hyhe in metres. Pin watts. z in kilometres. 


To this we must apply the reciprocals of the following modi- 
fying factors to get its equivalent value for application to the 
curves :— 

]. For counterpoise sending, 1:2. 

2. For counterpoise receiving, 1:4. 

3. For receiving aerial capacity, 0-0018/0-001. 

4. For 50 per cent. sending efficiency, 0:7. 


ON 1 1 11 
This gives из 14,500 Xo Хра ХВ X947 1:000. 
To find the range given by this value of hyhy/P on any 


curve we must find by trial a point on the curve such that 
7,000/z in the abscissa gives x in the ordinate. 


ucc 
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Following this method, and using Figs. (5) and (6) for flat 
and (9) for hilly land, we get the following results :— 


(a) For flat land at 1,000 m., wave range is 86 km. 
(b) For hilly land at 1,000 m., wave range is 65 km. 
(c) For flat land at 600 m., wave range is 120 km. 
(d) For hilly land at 600 m., wave range ia 76 km. 
(е) For flat land at 300 m., wave range is 165 km. 
(f) For hilly land at 300 m., wave range is 73 km. 


Erample 7.—How would these ranges be affected by the 
use of a combination of amplifiers in receiving, giving a magni- 
fication of 100, if no interference need be anticipated ? d 

Here we may replace our figure 7,000 by 7,0004/100 or 
10,000. 

Following the same method as in Example 6 and using 
Figs. 5 and 8, we get :— 

(a) For flat land at 1,000 m. wave, range—470 km. 

(b) For hilly land at 1,000 m. wave, range—330 km. 

(c) For flat land at 600 m. wave, range —540km. 

(d) For hilly land at 600 m. wave, range —320 km. 

(e) For flat land at 300 m. wave, range =530 km. 

(f) For hilly land at 300 m. wave, range—210 km. © 


INDICATING AND RECORDING DEMAND METERS. 


We have received from the British Thomson-Houston Co. par- 
ticulars of a new line of indicating and recording demand meters, 
now being made by the General Electric Co., of Schenectady. They 
operate on the same general principle and are furnished for use with 
alternating-current or direct-current watt-hour meters. 

The two essential parts of these meters are demand registering 
and timing mechanisms connected and mounted in the same case. 
The demand registering element is electrically driven from the register 
of the watt-hour meter in which is mounted a contact device, con- 
sisting of a contact-making cam, of insulating material, and two 
parallel leaf-springs, equipped with platinum-iridium contacts. 
Rotation of the cam by the watt-hour meter closes the circuit 
through the electromagnet coil of the indicator and operates the 
Tegistering mechanism as described below. 


CONTACT ON 
WATTNOUR METER. 


HU SJ e9 


5 
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Fic. 1. —MEcnHANISM FOR RECORDING TYPE OF DEMAND METER. 


When the contact device closes the circuit through the magnet 
coils of the demand meter, Fig. 1, the armature of the electromagnet 
is attracted and moves forward engaging the paw! at its end with the 
Tatchet wheel, turning the latter. When the contact device opens 
the circuit, a spring returns the armature lever and paw! to their 
original positions. The motion of the ratchet wheel is transmitted 
through gearing to the stylus, or the pointer, moving it forward for 
each closing of the circuit until the end of the time interval is reached. 
At this point a cam driven by the timing element has rotated to such 
à position that a trip lever disengages a sl'ding pinion from the gear 
with which it meshes, thus opening the gear train and allowing a 
spring to return the stylus or pointer advancing mechanism to the 
wro position. Further rotation of the cam returns the sliding pinion 
to its former position and re-establishes the gear train. The mecha- 
nism is now in a position to measure the energy consumption during 
the next time interval. 
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The indicating type demand meters, Fig. 2, are made for direct and 
alternating current. The alternating-current meter device utilises a 
constant-speed motor for the timing element and the direct-current 
meter uses an eight-day clock movement. In the operating mecha- 
nism tht indicating meter differs from the recording meter in the 
return mechanism operating at the end of each interval. With the 
indicating type it is not necessary to keep absolute time, and the 
mechanism is simplified on this account, leaving a short interval of 
time between each measurement. 
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Fra. 2.—MECHANISM FOR INDICATING ТҮРЕ OF DEMAND METER. 


In the graphic device the timing mechanism needs attention only 
when the paper is renewed and a time-setting disc is provided to 
synchronise the chart with the correct time. "These chárts are ar- 
ranged to cover one week, and the divisions show the current con 
sumption hour by hour and day by day during that period. The 
record takes the form of a saw tooth polar curve, and the distanco of 
the extreme points of the curve from the zero lines of the chart indi- 
cates the demand in kilowatts. | . 


A New Phosphoroscope.——In view of the recent discussion 
on “ Fluorescence and Phosphorescence " before the Illumina- 
ting Engineering Society, it 1s of interest to note an apparatus, 
described by Mr. W. 8. Andrews in the " General Electric 
Review " for March, by which the luminescence excited by 
ultra-violet rays on any material can be conveniently tested. 
The instrument is termed a “ phosphoroscope." The material 
to be studied is placed in a light tight chamber and, by means 
of rotating shutters driven by a small electric motor, ultra- 
violet light is alternately admitted and shut off. The succes- 
sion of stimuli occur too quickly for the eve to perceive a break, 
and by looking in through an eye-piece in the chamber a steady 
luminescence is seen. The motor can be speeded up to such a 
value that there is practically no time for the phosphorescence 
to decay ; or, by running at a lower speed the rate of decay 
during a short period after stimulus can be estimated. 


Count Rumford as a Pioneer of Concealed Lighting.— 
Although it is generally known that Count Rumford holds a 
high place amongst pioneers in photometry, much of his werk 
on general lighting problems is apt to be overlooked. Indirect 
lighting has been brought to the front by the invention of metal 
filament and gas-filled lamps, and people sometimes assume 
that this is essentially a new method of illumination. Ассога- 


ing to а recent Paper by Mr. E. Karrer, before the Illuminating |. 


Engineering Society in the United States, Rumford was a 
pioneer of ` concealed ” lighting.. He regarded it as an axiom 
that lights should be screened from direct vision, and spent 
much of his time in devising methods of diffusing light without 
destroying it. He produced also special units for various 
purposes, for example a dining room light which shed direct 
rays on the table but provided diffused lighting for the general 
illumination of the room. Other special devices included light- 
ing units for drawing rooms and tables and for use with the 
looking-glass. 
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THE LONDON AND NORTH-WESTERN AND BAKERLOO ELECTRIFICATION. 
(Concluded from p. 146.) 


There are some further points of interest in the joint rolling Another safety device, which is now part of the standard 
stock that may be mentioned. L.E R. equipment, is the control circuit governor. By inter- 
The controller has four forward points and two reverse  rupting the control circuits it prevents the train being driven 
(series only), of which Nos. 2 and 4 are running points, where forwards unless the train pipe of the Westinghouse brake is 


charged with air and the tripcock is cut in. 
| Each motor car is fitted with two С.Е. 212 motors of 240 н.р. 
— ЕЕЕ geared for a free running speed of 35-40 miles per hour. Charac- 
ШЕИ W ! teristic curves of one of these motors are given in Fig. 13. 
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Fic. 13.—CHARACTERISTIC CURVES or G.E. 212A Raitway Moror.4 


Gear ratio64/19=3:37. 36° wheels. 5£0 volts. Efficiency curve includes gear and 
friction losses and is based on a copper temperature of 75° C. ; 


Fic. 15.—SuonT-CrRCUITING DEVICE. 


> 


all resistance is cut out. А useful provision in the control is The beam carrying the contact shoe also carries a sleet brush 
that if in the course of the automatic notching up the con- A view of this appeared in our last issue, and details of the 
troller handle is brought back to the first or third notch, asthe arrangement are given in Fig. 14. Under ordinary conditions 
case may be, the automatic closing of contactors із stopped, · 

but those already closed are kept up. 


et he ee ОИД = 
| —— — ——. —.— Fic. 16.—INTERIOR VIEW or THIRD-cLAss CoaACH. 
Кто. 14.—ARRANGEMENT OF SLEET BRUSH. 


The working of the safety button on the controller handle the brush is raised out of contact'with the rail, but it can be 
differs from the L.E.R. standard in that the safety button can lowered by pulling over the handle, which is seen in the vertical 
be released, except when the handle is at off position. If, position, until this is horizontal, when the spring forces the 
however, the handle itself be let go, it flies back to off position brush down so as to clear the rail. 


when current is instantly cut off and the brakes applied through- The brake equipment is Westinghouse with improved triple 
out the train. valves on the motor cars and quick acting triple valves on the 
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trailers, the air compressors being by the B.T.-H. Co. The 
brake blocks are of unchilled cast iron. 

All cars are fitted with emergency electric lights, supplied 
from accumulators carried on the motor-car, and arranged to 
switch automatically on in the event of the main supply of 
current failing at any time. 


As is well known, it is sometimes necessary in emergency 


Гю. 17.—RETURN WHEEL OF ONE OF THE GRAVITY BUCKET CONVEYORS 
OVER THE BorwER House. 


to short-circuit the third rail so as to render a section dead, 
and various short-circuiting devices have been so used. Fig. 15 
shows the device that is provided for this purpose on the 
present joint stock. One end of the bar is hinged to a shoe, 
and the other end is provided with a wooden handle. When 
required the shoe is placed on the negative rail, and the other 
end of the baris 
then allowed to 


> ђе 


drop on to the Е be- 
positive. Owing EH Be 
to the hinged a: aa 
- БЕЛ. 

end being fixed, iiJ itid 
the free end —f 
drops truly on to exa 
the positive rail. 

With regard 


to the rolling 
stock of the 


London & North- 
Western Rail- 
way Co. that 


i3 being used on 
services from 
Watford {о 
Broad-street 
and to Rich- 
‘mond, this com- 


prises three- 
coach trains, 
each of which 


consists of a 
motor codch and 
two trailers, 
control being at 
either епі. Two 
of these units | 
are coupled together making a six-coach train for. times of 
heavier traffic. On the first four trains the equipments were 
made by Siemens Bros. Dynamo Works, but on all the later 
trains the equipments are by the Oerlikon Co. Each motor 
coach is provided with four motors of 260 н.р. 

A view of one of the Oerlikon motor coaches appeared in our 
last issue (Fig. 7). These are 56ft. 111п. in length over head- 
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Fia. 18.—INTERIOR OF THE Powreg HOUSE SHOWING THE THREE 5,000-kw. UNITS AT PRESENT 
à INSTALLED AND THE 620-Kw. UNIT IN THE FOREGROUND. 
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stocks. As seen in Fig. 16 both longitudinal and cross seats 
are used The exterior of the body is covered with steel 
panelling and the wooden roof is rendered non-inflammable. 
Although we are unable to give full details at the present 
time, we may mention that the power station of the London & 
North-Western Railway for this electrification will include five 
5.000 kw. 3-phase turbo-alternators by Westinghouse and 
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Fic. 19.—ViEw or FIVE ОЕ THE Етонт CooLING TOWERS, SHOWING THE 
TEMPORARY LOAD TANKS ERECTED FOR TESTING THE ÁLTERNATORS.. 


Siemens, current being generated at 11,000 volts and a frequency 
of 25. Three of the sets are seen in Fig. 18. The boiler-house 
and turbine-room run parallel, and this lay-out allows sufficient 
space in the turbine-room for one end of it to be used as & 
sub-station. Apart from the main generating sets there is a 
tandem set consisting of a 500 kw. alternator giving 440 volts 
~. and a 120 kw. 

d.c. dynamo 
giving current 
at 220 volts. 
This machine 
` supplies current 
. for lighting pur- 
poses and for 

- auxiliaries in the 
event of the 
main station sets 
being shut down, 
but in the ordi- 
nary course the 
auxiliary plant 
is supplied from 
the main 'bus- 
bars through 
step-down trans- 


formers, of which 
there are six, 
each of 353 
k.v.a. 

The boiler- 
house depends 
on natural 


draught and in- 
cludes Babcock- 
Wilcox boilers, 
each boiler being 
designed to evaporate 25,000 Ib. of water per hour at a pressure 
of 2001р. and a superheat of 200°F. There is a Greens’ econo- 
miser to each pair of boilers. The boilers are arranged in two 
rows, but each row is divided up into two groups, the space 
between these groups being sufficient for a chimney shaft. 
Thus there are two shafts, one for each row of boilers. 
The lay-out is such that the power house can be easily dupli- 
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cated. The boilers are so arranged that four boilers across the 
boiler house form a unit for supplying a single turbine, and 
are gencrally so used ; but inter-connection between the groups 
can be made by means of a "bus steam pipe. 

' The coal is delivered on to two gantries above a large 
storage ground from which it falls by gravity on to two tray 
conveyors which deliver it to two bucket conveyors. The 
latter pass over the top of the boiler house. The driving 
mechanism of the bucket conveyors is seen in Fig. 17, and is 
situated over the coal bunkers. Each line of conveyors is 
driven by a 3-phase squirrel cage motor. The coal bunkers 
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tors, and to these the electrical energy is transmitted at 11,000 
volts and is there transformed down to 630 volts continuous 
current. One of the most difficult operations was the trans- 
formation of the old gas engine power station at Chalk Farn, 
this plant being replaced by three booster type rotary con- 
verters, and the space originally occupied by the gas engines 
is now utilised for the traction rotaries and transformers. The 
old gas producer house has been converted into a battery 
room. Аз the whole of the electric signalling, electric lighting 
and electric cooking at Euston depended upon this power 
station, more than usual care was required in its reconstruc- 
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Fia. 20.—BaTTERY Room Іх THE WEST END Lane Sus-sTATION. THE BATTERY CONSISTS OF 300 TUDOR CELLS, отуїхо 1,500 AMPERES 
For l HOUR, AND MOMENTARY DISCHARGES OF 4,000 To 4,500 AMPERES. í 


occupy the upper part of the centre of the boiler house, but 
sufficient space is allowed at each side to provide efficient 
light. The ashes are handled by two Babcock-Wilcox suction 
plants. Make-up water is obtained from artesian wells and is 
passed through softening plant before use in the boilers. The 
cooling towers are seen in Fig. 19. The main switchgear at 
the power station was provided by the British Thomson- 
Houston Co. 

Theré are 11 sub-stations, including the one at the power 
station, equipped with rotary converters and with accumula- 


tion, but this was effected without mishap or any interference 
with the supply. Fig. 20 shows the battery at the West End 
Lane Sub-station. 

At some later date we hope to give complete details of the 
new power station and the track equipment. 

We desire to express our thanks to Mr. W. A. Agnew of the 
London Electric Railway Co., and Mr. George Broughall, of 
the London & North Western Railway Co., for their courtesy 
in placing information at our, disposal for the preparation of 
this article. 


Electric Propulsion of Battleships.—The U.S.A. Navy De- 
partment has decided to build five battle-cruisers with electrical 
propulsion machinery. The " Electrical World " announces 
that two of these are to be built at Newport News, one by 
the New York Shipbuilding Co., one by the Fore River Ship- 
building Co. and the fifth by the government at the Philadel- 
phia Navy Yard. 

The vessels will cost about $76,000,000 for hulls and machinery. 
There has been fixed a limit of cost of $19,000,000 each for hulls and 
machinery, although there will be another expense of about $5%37,810 
for arms and armament on cach ship. The ships will have a displace- 
ment of 34,800 tons; they will be 850 ft. in length and 91 ft. beam. 
They will be of 180,000 н.р. and have a speed of 35 knots per hour. 
These will be the first battle-cruisers built by the United States and will 
also be the first equipped with electrical propulsion. The details of the 
electrical machinery have not yet been worked out, but it has been 
decided that the generators will be driven by steam turbines, with 
current on four shafts, each shaft with 45,000 н.р.  Rear-Admiral Robert 
S. Griffin, U.S. N., enginecr-in-chief, bureau of steam engineering of the 
Navy Department, will have general charge of the construction of the 
vessels. 

Of the four new battleships which are to be equipped with electric 
drive, the contracts for the construction of two each were awarded to 
the New York Shipbuilding Co. and the Newport News Shipbuilding & 
Drydock Co. The contracta for the electrical equipment were awarded 
to the General Electric Co. and the Westinghouse Electric & Mfg. Co., 
‘wo to each company. 


recently in the “ Electrical World." 


Electrically-Driven Cotton Bale Press.—An account of 
some tests on an electrically-driven baling press was given 
These show that tbe 
cotton is compressed into 500-Ib. bales at an average cost of 
4d. per bale. The motive power is supplied by а 250-H.P., 
500 revs. per min., 220-volt alternating current inductive 
motor having a wound rotor and slip rings. This motor i8 
geared to a duplex double-acting pump of 160 gallons per 
minute capacity with a working pressure of 2,000 lb. per sq. in. 
The water is first pumped into an accumulator, from which it 
is supplied directly to the hydraulic press. The maximum 


load noted on the motor was 182-4 kw., and the average no- 


load reading was 14:4 kw. During а test of 100 minutes’ 
duration the average load was 155 kw., and the power factor 
on the motor ranged from 0-16 to 0-87. The energy consumed 
during the test was 260 kw.-hr. In 100 minutes (which m- 
cludes an idle period of 20 minutes) 100 bales were pressed, 
which corresponds to one bale per minute over the whole 
period or 75 bales per hour over the net period. Of the 260 
kw.-hr. used during the test, 245 kw.-hr. were used for the 
actual operation of the press, or 2-45 kw.-hr. per bale. With 
energy at Id. per unit, the cost of energy per bale compressed 
is thus slightly less than 21d. 
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NOTE ON THE RATING OF INTERMITTENT MOTORS OF LARGE OUTPUT. 


BY H. H. BROUGHTON. 


Summary.—The common methods of determining the R.M.S. value give results which are in close agreement. When the effects 
of the accelerating, retarding and stopping periods are taken into consideration the three methods in use.lead to considerable 


variations in the name-plate rating. 


When an intermittent motor follows a definite cycle of 
operations the root-mean-square (R.M.S.) method, or a modi- 
fication of it, is, perhaps, the most convenient and reliable 
method of determining the rating to be given to the motor. 
The principle underlying the R.M.S. method is well known, 
but the application of the method varies with different firms. 
In consequence of this variation, motors intended for the same 
duty may have very different nameplate sizes. Consider the 
simple horse-power-time curve shown in Fig. 1. The three 
common direct R.M.S. methods in use lead to the following 
results :— 


Method 1.— 
H.P.—JX/[ (Pi +P.) +2; tiiit ta)]. 
If P,—20 and P,—10, and if /,—1,—10, then H.P.—10:6. 


B 


2 Average (HPZ) 


. ч===  — Ц u —— o — — — 0 — a ^ — o — 


Ё a 
Horse Power 


=. ———— 


Method 2.— 
Н.Р.=+/[ (PPHP?) -2j taltta). 
If P,—20 and P,=10, and if , —(,—10, then H.P.—11-18. 


Method 3.— , 

H.P.—V/[ (P,t-P,P,2- P3) -3)6 Hl). 

Using the same values as above for Р}, Р,, t, and t}, it is 
found that H.P.—10-82. 

Of these, the third gives the correct root-mean-square value. 
Hence, for the simple cycle just considered the first method 
gives an output on the low side by 2 per cent., and the second 
method gives an output on the high side by 3-3 per cent. 

As a rule, the errors are much smaller because in practice 


Fic. 2. 


P, and P, are more nearly equal, and when the horse-power- 
time diagram is such that Р,=Р,; P,=P,, &c., as shown in 
Fig. 2, it will be seen that the three methods give the same 
result. 

In the above, no attempt has been made to distinguish 
between heating effect and temperature rise. The heat is not 
carried away at the same rate all the time because at standstill, 
and at the reduced speeds of acceleration and retardation, the 
cooling surface is less efficient than at full speed. The greater 
the accelerating, retarding and rest periods in a given time, the 
greater will be the error in the rating if no correction be made. 


This can be readily seen from the thermal characteristics 
depicted in Fig. 3. The saw-tooth curve а, b, c, d,'e has been 
drawn on the assumption that the cooling surface is equally 
efficient during the running and standstill periods; and for 
the curve a, b, f, g, h it has been assumed that the cooling sur- 
face is less effective at standstill than it is under running con- 
ditions. If, therefore, the permissible mean temperature rise 
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Fic. 3.—Errect or Rest PERIOD. 


be 0 deg. it follows that the rating will have to be reduced in 
order to reduce the mean temperature rise from 0, deg. to 
0 deg. 

To make an allowance for the lower efficiency of the cooling 
surface at low speeds and at standstill it has been suggested * 
that the R.M.S. value of the cycle should be corrected by such 
a factor as shall represent the difference between the average 
dissipation of heat over the cycle and the dissipation at full 
speed. This factor depends upon the percentage of the time 
during which the motor is running at reduced speeds or is at 


1490 


1450 


916 
A.M.S. H.P=667 


570 470 


Fic. 4. —WixpER CYCLE. 


rest, as well as upon the speed and design of the motor. Fora 
general approximation it may be taken that the cooling during 
acceleration and retardation is 75 per cent., and during stand- 
still is 50 per cent. of that at full-speed. Thus, if the accelerat- 
ing, full-speed, retarding and standstill periods are ¢,, to, tg and 
t, seconds respectively, the corresponding full-speed value of 
the cycle will be £5--0-75(t, 4-3) 4-0-5t, seconds. 

The effect of the correcting factor on the rating of the motor 
can best be shown by means of an example. The horse-power- 
time diagram depicted in Fig. 4 represents the load on the 


* * Transactions " Am. Inst. E.E., Vol. XXIX., р. 323, 1910. 
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motor of an electric winder for a compound shaft. The speed- 
time curve is represented by broken lines and the outline of the 
H.P.? curve, to a reduced scale, is section lined. 

Using Method 2, the expression for the R.M.S. horse-power 
1s :— 


nro (C Ie 2 ys C), 
3: wire, Те (Р-Р) i +( Ph Puy, 
(8м) (Р) 


(titta tta tiat tsHetl H+) | 


In substituting given values for Ру, P, &c.. and ¢,, ta &c., it 
is preferable to proceed as shown below. 

Ae mie 106 оно 

on. М ое 0-730 x 106 х 90-= 14-59 x 105... . (1) 
А “ Uo п» 0-144x 108 11— 159x106 . . . (2) 
B cr 029700) озу 108K B= 1-55 (0 . s. (3) 
1010 (7 овое) 1051 108 x 10=10-51x 10. , . (4) 
220 77 One pet ORD X 108 BB= BAT IO . . . (5) 
dvo 7" 0070) ORE 108 5— 107x108 . . (6) 
со. c 2240100 —21600x10x10-2060x105 . . . (7) 
S 7 102010.) 0929x 10°x14=1300x106 . . . (8) 
115 77 ox] 0.026 106х B= 021x106 . . . (9) 


145 .. 
| TIP P+ P,2)t=72-40 x 108 


Finally, R.M.S. horse-power 
H.P.=~ (72:40 x 10*—163)—667. 


If the correcting factor be applied, since there are 58 seconds 
for full-speed running, 58 seconds for accelerating and retarding 
and 47 seconds for stopping, the corresponding full-speed value 
‚ of the cycle will be :— 


58+ 3 x58+4 x 47=125 seconds, 


and the rating will be :— 
H.P.—4/(72-40 x 10°+125)=761. 


Another method which has been proposed is to count the 
accelerating and retarding periods as full speed periods as far 
as cooling is concerned, and to count the standstill period as 
equal to a full speed period of one-third the duration. Ас- 
cording to this method the corresponding full speed value of 
the eyele is equal £o t44-154-154- 344. Taking the above example. 
the corrected, value of the cycle 1s 58-L-98--47--3)- 1317 
seconds, and the rating of the motor in this case is 


H.P.—4/(1240--109—131:7) — 741. 


The author believes that the three methods are in use, and in 
view of the widely different results it would appear to be desir- 
able for the Engineering Standards Committee to define the 
method of rating to be adopted in such cases of common 
occurrence in heavy electrical engineering. 


’ 
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———— — 


Non-corrosive Cobalt Alloys.— A recent bulletin of the 
Canada Department of Mines gives an account of some tests by 
H. T. Kalmus and K. B. Blake on non-corrosive cobalt alloys. 
The addition of cobalt or nickel to iron proved beneficial as 
far as non-corrosive qualities are concerned. Cobalt is some- 
what better than nickel in this respect. The extent of corro- 
sion appears to be dependent on time of exposure, but is not a 
simple function of the cobalt content. A small addition of 
copper also seems to reduce the atmospheric corrosion of 
Amer'can spigot iron. 
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ON A PRECISION METHOD OF UNITING OPTICAL 
GLASS—THE UNION OF GLASS IN OPTICAL CON- 
TACT BY HEAT TREATMENT.* 


BY R. G. PARKER, B.SC., A.C.G.L, AND A. J. DALLADAY. 


Owing to the numerous defects of the cements available for con- 
structing glass cells for the examination of the optical propertics of 
liquids, the following process, by which a much more perfect joint 
between two pieces of glass can be obtained, has been developed. 
Briefly, the surfaces of each of two pieces of glass are so worked and 
polished that they are either both plane or of the same curvature to 
a very high degree of accuracy. "They can then be placed together 
in " optical contact," and if they are subjected to carefully controlled 
heating will unite and become one piece. 

It is essential that the temperature at which union takes place 
shall be far below the melting-point of the Blass and also below the 
annealing temperature—for even at this temperature very slight 
strain would cause sufficient deformation of worked glass surfaces 
to render them useless, | 

It is very difficult to place the windows of a cemented cell sufhi- 
ciently accurately parallel for certain work depending on the pheno- 
mena of the interference of light; parallelism to 2-1 (one) minute 
is only attained with considerable trouble, берб. if the adhesive 
material requires baking to cause it to harden completely. The 
wedge shape of the enclosed liquid may be too great for interference 
work, even if the angle between the windows is not greater than a 
few seconds. 

In addition, cements frequently strain the materials which they 
hold together to such an extent that their optical properties are 
considerably altered. 

Glass surfaces can be polished without difficulty so nearly flat — 
or so nearly of the same curvature—that when carefully cleaned and 
freed from dust, they show less than one interference fringe per inch 
when placed together and examined by light reflected from the inter- 
faces. Such surfaces can be pressed into optical contact by the 
application of pressure of several pounds per square inch, and the 
pieces of glass act as one for optical purposes. They can easily be 
separated by sudden warming or cooling, by force, if applied in a 


. peeling manner, and by liquids; the latter gradually creep in and 


litt the surfaces apart. The joint is very resistant to forces tending 
to slide one surface over the other. 

It is well known that if glass is heated it gradually becomes less 
viscous as the temperature rises, passing through all degrees of vis- 
cosity until at a high temperature it is quite mobile ; there is thus no 
sharp melting-point, but only an approximate position which varies 
from about 1,100?—1,400?C. At temperatures very much below the 
melting-point the glass is still liquid enough to deform gradually 
under stress—hence the slow permanent bending of a glass rod 
supported at each end, in a horizontal position, and at ordinary 
temperatures. Glass behaves, in fact, as a brittle, elastic solid 
under sudden strain, but as a viscous liquid to severe strain applied 
over long periods when at ordinary or moderately elevated tempera- 
tures; with rise of temperature the elastic nature of the glass be- 
comes more and more masked by the decrease in viscosity ; and at 
a temperature approximating to the melting-point it becomes no 
longer observable. 


Annealing Temperature.—If a piece of glass having two plane. 
parallel, and polished sidestis placed in an electric furnace so that it 
can be heated, and examined by transmitted polarised light at the 
same time, the strain caused by unequal heating can be observed 
both as regards position and intensity by its effect on the light. 
This strain, which would be very evident at lower temperatures in 
a piece of glass in the form of a $-їп. cube, or larger, suddenly dis- 
appears over quite a short range of temperature situated very much 
below the melting-point. The glass has obviously reached a tem- 
perature at which it is sufficiently mobile to accommodate itself 
rapidly to the stresses caused by unequal heating; it is therefore 
deformed and the stress disappears; this is clearly the annealing- 
point, in that a piece of badly annealed glass would lose all internal 
stress at this temperature, and if sufficiently slowly cooled would be 
perfectly annealed. 


Relation of the Temperature employed to the Annealing Temperature: 


—The viscosity of a glass at its annealing temperature is still very 


great, but it has softened sufficiently for a pointed tool, pressed 
against it with considerable force, to make its way slowly іп. There- 
fore, an optically worked surface of a piece of glass would not retain 
its form accuratelv after heating to the annealing temperature, if 
some clamping apparatus had touched the surface. 


Monday 


* Abstract of Paper read before the Faraday Society, 
Dec. 18, 1916. 
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The mobility ofjglass has been found to be an exponential function 
of the temperature— T-T; 


S;=Sr, AN. 
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where Sr, Sr, аге the “ mobilities” at the temperatures T, T, 
measured by the rate of deformation of glass under constant stregs, 
and А and № are constants for the glass. 

y lt appears that the glass becomes twice as '! soft " for every rise 
of temperature of 8*C. Therefore, at 60°C. or 70°C. below the 
ainealing temperature a glass has become sufficiently hard to with- 
stand very great local pressure for short periods without sensible 
deformation. 

Working at this temperature, 60°C. below the annealing-point, 
two pieces of glass under pressure, and in optical contact, will unite 
perícetlv in less than 1 hour. At the same time the deformation of 
the outer surfaces caused by the imperfections in the plates com- 
pressing them is so very slight that a few strokes on a polishing tool 
are al] that is necessary to restore them to the condition of optical 
surfaces of high accuracy; or treatment of the surfaces may be 
altogether unnecessary. It is perhaps well in practice to work at a 
temperature 10°—20° below this maximum safe temperature in order 
to ensure that no deformation shall occur. 
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Methods of Distinguishing between Optical Contact and Complete 
Uio4.— With regard to tests for distinguishing perfect union, we 
have already noted that the optical contact ef two surfaces is easily 
destroyed by sudden temperature change, by the action of liquids, 
and bv mechanical force; when the contact has changed into com- 
pite union, they cannot be separated by any of these means, and 
if fore is used the two pieces of glass break as one—not along the 
interface. A crack or a diamond cut spreads through the two pieces 
as though one piece of glass, whereas if the pieces are- merely in 
ordinary optical contact, it cannot be made to pass from one to 
the other. , 

EXPERIMENTAL. 


The temperature selected was considerably below the annealing- 
point, in accordance with the facts already discussed. Two pre- 
liminary experiments were made—in one case two pieces of crown 
glass in the other larger pieces of crown and heavy flint glass being 
usd In both cases the glasses were found to have united, but not 
completely. In the first case all the surfaces were optically perfect 
after heating. 

These experiments having proved that joining would take place, 
more careful ones were conducted on three plates, all of a hard crown 
glass. These plates were put into optical contact, the centre one 
being about 10 mm. thick, and drilled so as to give a cell suitable 
for the comparison of two liquids, as in the Rayleigh interference 
refractometer. The outer plates were, of course, merely windows 
of about 3 mm. thickness. 
the electric furnace at the rate of 2°C. per minute to 460?C., and 
alter two hours at this temperature it was cooled at 4°C. to 5°C. per 
minute ; the arrangement of the furnace permitted continuous in- 
speetion of the cell. During heating, at 200?C. to 300?C., minute 
imperfections in the contact grew rapidly, one side of the cell coming 
almost completely away. When cold it was found to be out of con- 
tact over parts of the surface, the rest of the surface being in contact, 
butfcovered with spots. 

Rapid temperature changes, such as would easily have separated 
glass in ordinary contact, had no effect ; water also failed to lift the 

surfaces apart; and when a thin knife-blade was forced in from a 
corner where the two surfaces were apart, that portion of the window 
out of contact was broken off without moving the window as a whole. 
The cell was then compressed in a vice in such a way as to apply 
large shearing stresses at the interfaces, with the result that corners 
of the windows out of contact broke away, while the rest. in contact, 
remained unchanged. 

The spots referred to above were small round areas where the 
surfaces were just out of contact in each. It appears that these 
spots are due to the decomposition of minute particles of cellulose 
from the rag used in cleaning the surfaces; a pressure of many 
atmospheres can be produced in this way. By careful cleaning it 
is possible to eliminate them almost entirely. 

The optical surfaces of this cell were found to be perfect and quite 
unchanged after heating, including the unsupported internal sur- 
faces ; we therefore have optically worked surfaces in the inferior of 
a solid glass cell. 

A second cell was then made of the same glass and pattern, and 
heated at the rate of 1?C. to 13°С. per minute to a temperature 
nearer the annealing-point—523°C.—at which it was kept for two 
hours, then cooled at 4°C. to 5°C. per minute. Pressure was applied 
by means of a hand screw-clamp. Precautions were taken this time 
10 avoid carbonisation of paper. 


THE ELECTRICIAN. 


The cell was heated without pressure in . 
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The union of the three components was complete except for a few - 
small spots. They could not be separated by any of the means in- 
dicated, and when subjected to severe mechanical strain a portion 
of the cell broke away, showing the conchoidal fracture of a solid 
glass block. No bending of the fracture occurred at the interfaces, 
except at one small portion where a spot showed that there was no 
contact. 

A third cell of rather different construction also showed very few 
imperfections of contact 

The internal surfaces of the cell windows were parallel to 1 second 
both before and atter union. The degree of parallelism remained 
quite unaltered. and it therefore appears that the accuracy of 


parallelism is determined only by the initial accuracy of the central ` 
. component. 


Union of Two Different. Kinds of Glass.—The components ot the 
cells described above were all made of one kind of glass, and the 
joining of different glasses is complicated by at'least three factors— 
differing expansion coefficients, differing annealing-points of the 
glasses, and the degree of ease with which they will fuse together i in 
the blow-pipe flame. 

A Rayleigh cell prepared of hard crown glass with plate-glass 
windows was heated to a low temperature—400°C.—at the rate of 
27C. to 23°C. per minute and kept at the maximum temperature for 
15 hours. Pressure was not applied. In consequence of this, and 
also of the different temperature expansion coefficients, they re- 
mained in optical contact only over a very small part of the surfaces 


When cold the glass was found to have united in these places in spite . 


of the unnecessarily low temperature. The optical surfaces had not 
been changed by the heating. This experiment indicated that two 
glasses of quite widcly ditfering annealing-points could be joined 
even under unfavourable conditions. | 

A more severe test was then carried out with an object-glass having - 
curves of the same radius on the common faces of its components. 

It appears, however, that the flint and crown glasses commonly 
used in object-glasses differ too widely in annealing temperatufes 
for successful union. Owing to the large number of factors which 
limit the nature of the glasses to be employed, this is one of the most 
difficult cases to which the method has been applied. 


Polarimeter Tubes.—A polarimeter tube having windows perma- 
nently fixed in position by this method was prepared without diffi- 
culty. The tube was of soda-lime glass and the windows of plate 
glass; maximum temperature 470°C. The joint was perfect and in 
spite of the fact that different glasses were employed the windows 
showed little strain—the amount was found not sufficient to inter- 
fere with measurements of rotation in any way. For many purposes 
this form of tube should be very convenient, especially in respect of 
ease of cleaning and freedom from corrosion. As soon as possible 
we intend to apply this construction to jacketed tubes; they would 
somewhat resemble the ordinary pattern of glass Liebig condenser, 
and should, with careful heating, withstand very high temperatures. 
The nature of the hot circulating liquid would be determined only 
by the temperature required, and not by the powers of resistance of 
the cement, as is the case at present. 


Union of Fused Silica.—An experiment with component parts of 
this material showed that there was no essential difference between 
its behaviour and that of glass; the temperature required for union 
was naturally found to be much higher. "The upper limit of tempera- 
ture to which silica glass apparatus may be heated is determined by 
its power of devitrifving; this takes place at about 1,200°C. to 
1,300°C. апа is accompanied by great decrease in mechanical 
strength. It is obvious that a very small amount of devitrifica- 
tion would be sufficient to spoil silica glass for optical work. especially 
as it takes place more readily where there is access to the air, i.e., 
at the surfaces. The highest temperature which we car TS 
therefore somewhat below 1,200°C. ; 


will probably give results equal to those obtained with glass va у т. 


BOOKS RECEIVED. 


[Coples of the undermentioned works can be had from Тнк Exsctrician Offices, post 
free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. eua per cent. for books published net. Add 10 per cent. for abroad or for 


foreign boo 

“ Preliminary Mathematics.” By Prof. Е. E. Austin, B.S. (London: 
E. & Е. N. Spon, Ltd.) Рр. iv.+169. 5з. 

“ Electrical Laboratory Course for Junior Students." By Magnus 
Maclean, M.A., D.Sc. (London: Blackie & Son, Ltd.) Pp. 120. 2s. net. 

“The Aviation Pocket, Book, 1917." By R. Borlase Matthews. 
(London: Crosby Lockwood & Son.) Pp. xix.+300. 5th edition. 
4s. 6d. net. 


fortunatelv, a pre iminary is 4 
experiment has shown that a still lower temperature ( abotit 1,100°C. т а 


= а 


190 
Che Electrician. 


P FRIDAY, MAY 4th, 1917. 
Editorial and Publishing Offices : — 
1,2 & 3, SALISBURY COURT, FLEET STREET, LONDON, Е.С. 4. 


Teephone: City 4698-9. Telegrams: “Electrician Newspaper London.” 


THE EXCESS PROFITS DUTY. 


In view of the approaching Budget, when no doubt the 
question of Excess Profits will be discussed and may figure 
once more as a source of revenue, it is well to consider 
whether this tax has been satisfactory in its effect on 
industry, apart from being satisfactory as a source of 
revenue. In regard to the latter point it will no doubt 
be contended that since this duty produced a revenue of 
£140,000,000 during the past year the tax has more than 
fulfilled expectations, and that this duty may, therefore, 
be considered satisfactory. It is always necessary, how- 
ever, to look somewhat further, and consider what is the 
ultimate effect of any taxation before deciding whether 
Parliament is justified in continuing legislation of this 
kind. | 

It will be generally admitted that the principle of pre- 
venting high profits at the expense of the nation in times 
of war is a good one, and should be maintained as far as 
possible. The only matter that concerns us at the moment 
is whether the present method of attempting to apply this 
principle is successful, or whether it introduces unsatis- 
factory results. 

In taking up this question we must distingu'sh between 
controlled and uncontrolled establishments. In the case 
of uncontrolled establishments, a 6 per cent. untaxed profit 
is the maximum permitted unless some reason is found 
on appeal for allowing a larger:percentage. In the event 
of a larger percentage being earned, then 60 per cent. of 
the excess must be paid to the Government. Theoretically, 
_it may be argued that the paying of so large а proportion 
of the profit will prevent large profits being earned, but in 
practice, this is found not to be the case. The manu- 
facturer, being limited in this way, puts up his prices as 
far as possible so as to increase the profit to such a figure 
as will secure a large net profit for himself, notwithstand ng 
the contribution falling to the Government. Consequently, 
one main result has beer that prices have risen abnormally, 
whereas the contrary was doubtless anticipated. As an 
example, it may be said that the raising of shipping freights 
to a point which has seriously crippled industry was due 
chiefly to the Excess Profits Duty. Paper 1з another case 
in point. Although raw materials have been cut off and 
every form of restriction has been placed upon it, never- 
theless almost every paper mill in the country has paid 
Excess Profits Duty. . 

In the case of controlled establishments, among which 
the bulk of electrical manufacturers are to be found, the 
case is very different. Here, after a profit 20 per cent. 
above a pre-war average has been earned, the whole of the 
excess goes to the Government. But if this percentage 1s 
not earned the excess profits tax becomes operative. Of 
the two methods of taxation we think it will be admitted 
that the basis (apart from the actual figure adopted) for 


regulating the controlled establishments is better than that 


for the uncontrolled, owing to the fact that no object is 
attained, as far as the manufacturer is concerned, in earning 
a profit exceeding the 20 per cent. increase, and con- 
sequently the tendency will be to avoid any excessive 
prices. 
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Аз а war measure it may be contended, not without 
reason, that we have no right to complain of this Excess 
Profits Duty so long as it applies to the present time only. 
When, however, we come to consider the period immediately 
after the war the case is very different. It must be re- 
membered that the term “ profit” as defined by the- 
Inland Revenue is very different from that which is 
accepted by every sound commercial concern. No allow- 
ance is permitted for depreciation, and a company which 
earns no dividend may nevertheless show a considerable. 
profit for taxation. This is an uncommercial way of looking 
at things. Depreciation is increasingly important at the. 
present time when factories are running day and night, and 
when sufficient attention cannot be given to repairs. It is 
short-sighted policy to neglect this шнш side of the 
question. 

There is no question that the normal progress of any 
company depends upon the accumulation of adequate re- 
serves. If insufficient reserves are put on one side at the 
present time the resulting position after the war will 
necessarily be one af weakness. In ordinary working t 1s 
desirable to use excess profits accruing in good years to: 
off-set the loss of bad years and to take care of replace- 
ments and depreciation so as to keep the plant up to date. 
By so doing easy expansion also becomes possible. This 
side of the question, however, is lost sight of in the present 
scheme of excess profits. 

The whole matter would be of little неа if the 
war were to result in subsequent easy commercial con- 
ditions. This, however, will be far from the case. In 
many instances we shall have to recover foreign markets. 
to which attention cannot at present be given and which 
are falling into the hands of neutral firms with large reserves. 
As far as can be said at the moment, German firms are not. 
being correspondingly taxed, and. are consequently ac- 
cumulating huge reserves with the express purpose of carrv- 
ing on a keen commercial war as soon as this becomes pos- 
sible. When our manufacturers require capital after the 
war to meet this competition, who will provide it? ОБ- 
viously the average investor will not be in a position to* 
meet the need, nor will the Government be so inclined. 
Consequently, if our manufacturers themselves have not 
been in a position to accumulate the necessarv reserves, 
their position will necessarily be one of weakness. - 

There are two steps that appear to us to be desirable. 
The first is the abolition of the Excess Profits Duty before 
the termination of the war. This might be contingent on 
the use of such profits for the building up of adequate те- 
serves. Of course, it mav be objected that Trade Union 


: rules have been relaxed largely on account of the limitation 


of profits, and that such limitations must therefore be main- 

tained until the Trade Unions go back on their side of the 
bargain. It seems to us, however, that so long as excessive 
dividends are not paid there should be no great difficulty in 
agreeing upon a basis for the accumulation of proper re- 
serves. 

The second step, which we feel should be taken at once, 
is to revise the Excess Profits Duty so as no longer to 
endanger reserves. During the course of the war the 
Government has been constantly at fault through not look- 
ing sufficiently ahead. Let there be no procrastination in 
facing this new position. Let us realise now that the com- 
mercial war with Germany during the next few vears will 
be no myth. Fortunately our present Chancellor of the 
Exchequer is acquainted with commercial matters and 
therefore we feel with some confidence that he will appre- 
ciate the seriousness of taxing British industry in a way 
that may cripple it for the coming international struggle. - 
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Blectric Switch and Shp Gear. Ву С. C. GARRARD, Ph.D.’ 
M.I. E.E., A.Am.I. E.E. London: The Electrician Printing & 
Publishing Со.) Рр. xviii. mo» 15s. net. 

The author attempts in one volume to give a useful hand- 
book on electric switch and control gear. "In doing this he is 
handicapped by the vastness of the ground he tries to cover. 


There is hardly any field of engineering offering so many: 


difficulties to comprehensive compression. Both in switch- 
gear and ‘control-gear the wavs of doing things are legion, 
resulting in an individualistic treatment of almost every pro- 
position. And just as the minds dealing with this class of 
engineering are good, bad and indifferent, so is switch-gear 
and control-gear. Fortunately the great importance of this 
gear 15 more and тоге recognised, and the bad and indifferent 
types, instead of prevailing as they did not long ago, are 
gradually making room for the good and the excellent ; and 
the engineers, w ho formerly often bewailed their misfortune 
of being side-lined into a rather despised and subordinated 
auxiliary branch of electrical engineering are coming into their 
own. This change is only oi recent growth and counts 
probably for the fact that relatively few text books of any 
note exist on the art. Anv new addition is therefore to be 
welcomed and in Dr. Garrard's book we have a production 
which should be useful to a good many. We have mentioned 
alrady, however, that the author tries to cover too much 
grund, and as he is apparently, in the first place, a switch- 
gear specialist, we should recommend that in a second edition 
he should deal with switch-gear onlv. Here he is at home, 
has a large personal experience, and the more he cares to tell 
us about it, the more useful his book will be. 

What the author says about control-gear only touches the 
fringe of this other large and important class of electrical 
apparatus, extending over all the innumerable industrial 
applications of electric power, from simple motor starters to 
the control of a train, from a field regulator to the automatic 
control of a printing press. But still, what Dr. Garrard men- 
tions 18 good and to the point, and his many allusions to 
desirable standardisation will, we hope, bear fruit in official 
quarters. 

The book is divided into eight chapters. 
with materials and manufacturing methods. "The second with 
apparatus for making and breaking electric circuits. In the 
third chapter we find information on apparatus for preventing 
à dangerous condition of the current flowing. This is followed 
by apparatus for regulating the current, continued by a chapter 
on starting and controlling gear. In the next two chapters 
the author deals with low, medium, high and extra high-tension 
switchboards and, finally, in the last chapter, with apparatus 
for protection against abnormal electrical conditions. Very 
useful also are the appendices, giving abstracts of mining 
rules, factory rules, B.O.T. Regulations, I.E.E. Wiring 
Rules, &c. 

The book is well printed, illustrations ‘ате numerous and 
clear, drawings and diagrams precise. To anvone interested 
in switchgear the book should prove useful and, at the inoderate 
price of 15s., а good inv: “tment. R. F. BAERLOCHER. 
Dynamo and Motor Attendants and their Machines. 

BROADBENT. (London: S. Rentell & соь Ltd.) 
Рр. xv.+212. Price 2s. 6d. net. 

This book has reached its eighth edition, and 1з, therefore, 
probably well known to any interested parties. We doubt 
whether any exceptional skill has been shown in the choice 
of a titie for this book. However, 16 is too late to alter this 
in an eighth edition. " Dynamo” includes any kind of 
electric generator, either of he direct-current or alternating 
type. This certainly conforms to German practice, but in 
old-fashioned days in this country the word " dynamo " had 
a more limited significance. “ Motors," consequently—and 


Bv FRANK 
8th edition. 


quite legitimately—includes all types, and there is a good deal 


of information about alternate-current motors of various kinds, 
their starting arrangements, &c. But, judging from a random 
glance at the title, we should hardly have expected to find 
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within the covers a discussion of such subjects as autotrans- 
formers and star-delta switches, together with a long chapter 
about accumulators, a seeminglv extraneous matter. 

That patient beast, the transformer, 1$, however, entirelv 
neglected, probably because he has no “‘ attendant,” and is 
capable of fending for himself. Still, we admit that the choice 
of a title for a book like this, covering a good deal of ground, 
is not easy. The volume is really a sort of expanded pocket- 
book for engine-room attendants, though it contains nothing 
about engines. It postulates the existence of motive power 
in some form, and then proceeds to consider its application 
to the driving of dvnamos and motors. The contents might 


,well have been more logically subdivided into sections for 


purposes of-reference. An early chapter on " General Prin- 
ciples " is said by the author in the preface to be written to 
meet the popular demand ; but attendants are not apt to be 
over-worried bv considerations of lines of force. А little 
learning of this kind is of no great value, and engineers should 
be enc -ouraged to.drink deeper elsewhere. Then one part of 
the book should be definitely set apart to direct-current 
machinery (and accumulators, if thev are to be included), and 
another part to alternating-current types. These might be 
followed by other sections of the severely practical kind, 
dealing with the erection of machines, the testing for faults 
and breakdow ns, the various methods of driving, ke. All these 
things are, in fe included ; but there seems to be an absence 
of method in the presentation of the diversified aspects of a 
rather comprehensive subject. The general survey of the 
ground is good—perhaps rather of the nature of a bird's-eve 
view ; but nothing else is necessary under the conditions set 
out bv the author. There is a good deal of wisdom of the 
practical sort in what the author says, and the book would be 
useful to many an engine-room attendant; but a few weeks 
spent on the rearrangement of its contents would be to the 
good. The beginner may expect to find a solution of' most of 
his working difficulties, together with a description of the 
various kinds of dynamos, motors and their accessories, and 
the whole is spiced with the experience of a man who has seen 
a good deal of the working side of an engineer's life. | 


W. H. 8. 
Theoretical Elements of Electrical Engineering. By C. P. 
STEINMETZ, A.M., Ph.D. (London: The Hill Publishi 


g Co., Ltdy 

4th edition. Pp. ын +368. 12s. 6d. net. | 
With the fourth edition this standard work has been radically 
revised and practically rewritten. Everything beyond the 
most fundamental principles of general and special apparatus 
has been withdrawn in order to make room for the adequate 
representation of the theoretical elements of present-day 
electrical engineering. The removal of everything bey ond 
fundamental principles is a decided improvement. , We under- 
stand that this has also been done 1 in the new edition of ** Alter- 
nating Current Phenomena." It is the author's intention to 
use the material which does not find room any more in these 
two books, together with such additional matters as the 
development of electrical engineering requires, for a third 


volume. 


In conformity with the decision of the International Elec- 
trical Congress of Turin the crank diagram of, vector repre- 
sentation has been adopted, although Dr. Steinmetz ìs of the 
opinion that the polar diagram is the better, and he believes 
that the crank diagram was adopted without sufficient con- 
sideration of the relative merits. Nevertheless, since all serious 
students of electrical engineering will, sooner or later, have to 
turn to " Steinmetz," we are glad that the author decided to 
use the vector representation that is common to all elementary 
text-books. 

Although a good deal of matter has been withdrawn, and 
notwithstanding the fact that the present edition contains 
nearly 100 pages less than the third edition, so much new 
matter has been added that the volume is to all intents and 
purposes a new one. It is characterised by almost uncanny 
lucidity and simplicity of expression, and is indispensable to 
the engineering student and to those who are interested in the 
essentials of the range of subjects with which it deals. 
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THE FUTURE OF THE BRITISH X-RAY INDUSTRY. 


At the meeting of the Róntgen Society on April 3rd a discussion 
took place on '* "The Future of the British X-ray Industry," to which 
manufacturers, modical men and physicists contributed. It was 
opened by Mr. GEOFFREY PEARCE, who said that before the war it 
was estimated that 50 per cent. of the electro-medical apparatus used 
in this country was of foreign origin. In 1913 we imported about 
£19,000 worth of such apparatus from Germany. Germany's 
geographical situation, with her clinics attracting medical men from 
the surrounding countries, had had no small part in advancing her 
electro-medical industry, with the consequence that German manu- 
facturers were enabled to develop far larger concerns for the produe- 
tion of such apparatus than could be contemplated in the United 
Kingdom. Owing to thcir size, these concerns were able to employ 
a highly trained technical staff, not only to supervise production, but 
to carry out investigation and research. In this country manufac- 
turing houses had done their best to keep pace with the develop- 
ments, but in the absence of a properly trained and efficient technical 
staff thev had in many directions— although not entirely—fallen 
short of their forcign competitors. In his opinion, rese: weh could 
not, and should not, be undertaken by individual manufacturers, but 
should be on a properly organised plan. the benefits of which would 
be enjoyed not only by the manufacturers themselves, but by the 
users of the apparatus. The British manufacturers had recently 
formed a section of an organisation which existed in the interests of 
the clectrical trade as a whole in this country, and much useful work 
had already been done and would be done in the future. It was 
obvious, however, that it was only by a participation in a large share 
of the world-wide trade that a sufficiently large output could be 
secured to enable the industry to occupy the position it should, and to 
develop as the scope of the science increased. 


Following on the opening Paper. Prof. А. W. PORTER pointed out that 
research in connection with manufacture was a very difficult matter, if 
not almost impossible, in connection with small firms. The only solution 
was some sort of combination between different firms. This was being 
very gatisfactorily carried out already in connection with optical manu- 
facture. Facilities for the proper training of workers in such research 
laboratories were already available in any physical department of the 
universities. 

Mr. К. S. WRIGHT, speaking as a manufacturer, said that the biggest 
obstacle to a policy of manufacturing as against importing was not the 
conservatism of the British manufacturer, but the prejudice of the British 
medical man and user of apparatus. British medical men had a rooted 
idea in their minds that a thing made in England must be behindhand. 
The Snook interrupterless machine, for example, was first. placed on the 
European market by his own firm, but it was not bought nntil, some time 
afterwards, it had been taken up in Germany, and then, when at last the 
British doctors woke up and the hospitals be ‘yan to put it in, two-thirds 
of them went to Germany for it. On the other hand, the German doctor 
would refuse to buy any bit of apparatus that was not made in Germanv. 
The German doctor was out for the prosperity of German manufactures 
as much as the manufacturer himself. 

Sir JAMES MACKENZIE DAvipson, while admitting that in many re- 
spects we had been obsessed by an idea of German superiority, which he 
did not think. however. would persist after the war, pointed out that, so 
far as the Snook apparatus was concerned, the fact that it did not come 
into favour until later was not entirely due to its re-introduction from the 
Continent. When the Snook machine first came out there were very few 
tubes that would stand the energy it put through them, but in the process 
of development of tube construction we had now arrived at à tube—the 
Coolidge — quite equal to the energy which the Snook machine put in, and 
no doubt that form of machine would come into more general employ- 
ment. 

Capt. G. W. C. KAYE said that while in pure research the British con- 
tribution was one of which none could be ashamed, on the applied side 
the work done in this country was comparatively small. He hoped that 
an X-ray institute, or some thing of the kind, might be set up whose par- 
ticular province it would be to thrash out problems for the manufac- 
turers. 

Mr. CUTHBERT ANDREWS said that there were in this country oily four 
firms who actually manufactured X-ray tubes on a commercial scale. 
Prior to the outbreak of war, a large number of thesc.instruments were 
imported from Germany, France and America, and those made in this 
country were dependent on Germany for their material. On the out- 
break of war very great difficulties arose, but fortunately they had been 
surmounted, and now, with the exception of a satisfactory quality of 
tungsten, everything required for the manufacture of X-ray tubes could 
be produced in Great Britain. He was of opinion that the problem of 
highly skilled labour, such as they must employ, was the only real diffi- 
culty remaining. If they could obtain the help of the Government in 
conserving their present skilled staffs they had a nucleus around which 
they could build. But skilled men must be ke pt in their present employ- _ 
ment. in order to produce and to teach others to produce. That was the 
vital condition. Given labour, he would guarantee that within a reason- 
able time they would be freed from the necessity of importing into this 
country a single foreign X-1ay tube. 
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MACHINE SWITCHING TELEPHONE GEAR. 


The following is an account of a discussion which took place 
before the Birmingham Local Section of the Institution of 
Electrical Engineers on Mr. F. R. McBerty’s Paper on the above 
subject. An abstract of the Paper appeared in THE ELEC- 
TRICIAN of March 30 and April 6 :—- 


Mr. T. PLUMMER remarked that the question of automatic tele phones 
had received much consideration in recent years, and the Post Office, 
in order to test the rival claims of various systems, had had machine 
switching telephone gears installed by different contractors at several 
towns throughout the country, totalling about 16 in all. The small 
installation at Dudley was opened in September last. Most of the other 
installations had been working for some time under service conditione, 
and careful records were being kept of the costs of capital and main- 
tenance, as well as of the defects of the different systems and the faults to 
which they gave rise. In the course, therefore, of the next year or two, 
full information on these most important matters would be secured by 
the telephone administration. It was probably safe to say that but for 
the present financial stringeney much greater progress in the extension of 
automatic or semi-automatic telephone working would have been made 
in this country within the past year or two. Apart from the question of 
economy in regard to the employ ment of operators, the great improve- 
ment in machine switching was, in his opinion, the substitution of rigid 
electrical and mechanical contacts and gears for the flexible switching 
cords ordinarily used on manual boards. Flexible cords remained the 
essentially weak feature in the manual switchboard. The reduction in 
the employ ment of operators brought about by the installation of machine 
switching had a most important bearing on the question of building costs, 


as the smaller number of operators meant a very large saving in exe hange 


buildings, not only on account of the comparatively small tloor space 
oceupied by the machine switching gear, but the saving in retiring rooms, 

dining rooms, &е., for the operators. This saving had not been referred 
to m the Paper. The automatic system had a further advantage in 
relieving the telephone service from the imputation, rarely deserved, of 
the delay in completing calls on the part of the operators, The sub- 
sctiber made his own eall, and knew that any following delay was entirely 
due to the person called not attending promptly to the telephone. "The 
arrangements for machine switching had been worked out to give prac- 
tically an identical service with the manual board, the only difference 
being i in relation to the need for the handling of trafic by ope rators on the 
manual board in connection with certain differential rates for the use of 
junctions and the trunk service. Self-contained towns seemed to him to 
eive the best results in the economy of operating staff which was brought 
about by the absence of junction circuits to other exchanges. unlike an 
arca served by multi-exchanges. The саке of Dudley from this point of 
view was not ‘entirely satisfactory, as it was a single exchange in a larve 
multi-exchange area with an exceedingly large number of junction cir- 
cuits in comparison with the number of direct exchange lines connected, 
and this called for the employment of a comparatively large number of 
operators on the manual switchboard fitted in addition to the machine 
switching gear: Of course, this was working the automatic system under 

the greatest disadvantage from an economic aspect, and if the results 
proved satisfactory at Dudley they would be much better under more 
normal conditions. He (Mr. Plummer) agreed with Mr. MeBerty in his 
conclusions on page 26 as to the maintenance of machine swite ‘hing. His 
experience was that the type of skilled men employed in dealing with the 
maintenance of ordinary common battery exchanges of the larger ty pe 
were fully capable of handling automatic exchanges, and there was no 
need for the special training of such men ih works hops where the manu- 
facture and assembly of the apparatus took place. The figures celeting 
to the maintenance man-hours seemed rather low, but Mr. “MeBerty bad 
explained that they referred to the moving switches only. Lecally such 
low figures had not been reached. Another point concerning main- 
tenance costs was that when odd automatic exchanges. were installed, 

relatively high costs must be expected, as a certain number of men had 
to he trained in excess of the actual requirements so as to be available in 
case of emergency through sickness, &e. This factor would disappear 
as the type of exchange became more gener: Jarda margin of trained stan 
would then be available for emergencies. 

Мг. R. G. MasanooN (Р.О. Engineering Dept.) said that he had ob- 
served one feature in working an automatic telephone exchange to which 
there was no allusion in Mr. MeBerty’s Paper; nor, indeed. in. any 
literature he had seen on the subject. It was the fact that the subscriber 
was given something to do in getting his call through. He thought that 
inventors in the past had been too “lenient ly disposed towards the sub- 
scriber by relieving him of the necessity of doing anything except lift 
the telephone from its rest and speak. It was notorious that after a 
change over from the magneto system to central battery working sui- 
actibers frequently complained of the de lay in answering calls. although 
the service under the new conditions was superior to what it had been 
under the old—/.e.. the answering time was less. This had proved to be 
due to the subse riber havi ing nothing to do but wait after putting the 
telephone to his ear, whereas in a magnetic system there was a handle to. 
turn, and thc time passed more quickly. He would like to ask Mr. 
Mc Berty whether any means had been devised for redistributing the lines 
for outgoing traffic. Any redistribution which necessitated changing 
subscribers’ numbers was out of the question, and the rigidity of the auto- 
matic system in this respect appeared likely to be the cause of difli- 
culties in adjusting traffic to meet abnormal conditions. 
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Mr. W. C. BURBRIDGE referred to the re-action which the extension of 
the automatic telephone system was expected to have on the design of 
external plant, and emphasised the saving in the comparatively heavy 
conduit and cable cost which would ensue from the placing of small 
automatic units, requiring only occasional attention in suburban areas, 
and the connecting of such to the central automatice xchange by a limited 
number of ''trunks." He inquired whether the United States admin- 
istrations, with their longer experience of automatic plant, had experi- 
mented in this direction. | 


BRITISH SCIENCE GUILD. 


The eleventh Annual Meeting of the British Science Guild took 
place at the Mansion House on Monday, April 30, at 4 p.m., the 
Lord Mayor being in the Chair. | 

The proceedings were opened by Sir William Mather, the President, 
who referred briefly to the work carried out by the Guild over many 
years in labouring to remove the neglect of science in this country, 
and encouraging, through its various committees, the application of 
science to industry. 

sir BovERTON REDWOOD moved the adoption of the annual report, 

the election of Lord Sydenham as President and of the Lord Mayor 
as Vice-President of the Guild and the election of the Executive 
Committee. These items were seconded by Prof. R. A. Gregory 
and carried unanimously. Sir Boverton and Prof. Gregory referred 
to various points in the annual report. a feature being the exception- 
ally large number of important steps to be recorded in the develop- 
ment of machinery for securing co-operation in scientific matters. 
The report contained a summary by Sir Charles Bedford of the aims 
of the Committee on ‘ The Relation of Science to Industry and 
Education," a proposal being the establishment of а eentral pro- 
paganda office in London, with local agencies in the chief provincial 
tities. Reference was also made to the work of the Metric System 
Committee, while in connection with technical optics, a synopsis was 
given of the report of the Board of Scientific Societies on Technical 
Education in Optics, recently noticed in these columns. There was 
also a brief account of the now considerable number of scientific 
committees working in conjunction with the Government. In 
referring to the important step taken by the Government in estab- 
lishing the department for scientific and industrial research, Prof. 
Gregory drew attention to the corresponding efforts being made in 
Canada, Australia and the United States. 


The CHAIRMAN then called upon Lord Sydenham to deliver his address 
on '" National Reconstruction." . 

The British Science Guild, Lord SYDENHAM remarked, acted as a 
clearing house for scientific thought. The aims which it had advocated 
for many years were now being gradually realised. The war had re- 
vealed very clearly our lack of forethought and scientific preparation, 
although the national genius for improvisation had gone some way to 
neutralise this defect. Apart from direct shortcomings in the application 
of science, such episodes as the Dardanelles Commission's report and the 
dificult question of handling man-power showed a want of that grasp 
which sound scientific training can confer. 

In the future there would be a great need for the application of 
scientific knowledge and method in developing the resources of the 
Empire. The Empire could produce all the great food staples and had 
almost a monopoly of many minerals and rare earths. In industrial 
matters the need for more scientific method was equally evident. There 
had been too much individual effort, too little concerted action. What 
was nec ded was a great industrial federation, on the lines of the “ Central 
Verband." developed by the Germans from 1875 onwards. Of great 
importance was the development of sources of power. The British 
Association had indicated methods by which over 50-million tons of 
coal might be saved per annum, and in Scotland there was water-power 
sufficient to develop one million horse-power. : l 

Turning to education, Lord Sydenham ш реа the need for continuation 
classes and technical schools enabling young people to follow up their 
education to a later age. Scientific and technical education did not 
involve divorce from the ‘‘ humanistic studies." Finally, there was the 
need for developing the moral and civic instinct and the elimination of 
the mutually destructive strife of parties and individuals which hindered 
the application of lofty patriotism and trained intelligence to the urgent 
problems arising from the war. | | 

The Rt. Hon. Н. А. L. FISHER said that one of the great difficulties 
in the past had been to present scientific teaching in such a way as to 
grip the imagination of children, and induce them to make practical use 
of it in after-life. Throughout industry one saw evidence of the want 
of acientific method. Business men were apt to rely upon a certain 
" flair rather than predetermined plan and proved method. Only 
scientific education on a great scale could remove the general indifference 
to the value of science in industry. Dealing with technical training as 
а continuation of elementary education, Mr. Fisher remarked that the 
war had shown how readily those with a training of this kind responded 
to the call of duty ; scientific training, he thought, would in itself go 
far towards supplying the sense of duty and self-discipline which were 
needed to-day. 
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It was necessary to encourage outside experience on technical matters, 
to pool all available knowledge. Yet he thought there was a certain 
danger in uninformed criticism, of which he had had some experience 
in considering the charges sometimes levelled against industrial workers 
during the recent period of anxiety. In some cases workers had been 
impelled in this way towards overstrain. . 

There could be no question that after the war science would be urgently 
needed and there would be endless opportunities for its application in 
making good the losses which the present strife had caused. 

Mr. Н. G. WELLS contended that the great defect in existing education 
was the excessive time allotted to classical studies in the publie schools 
and the dominance of the classical element throughout both the schools 
and the universities. He had no wish to limit the activities of those 
who felt a call towards the study of such subjects ; he only protested 
na the undue subjection of other fields of knowledge to the classica] 
studies. 

‚ АС the present time it was obviously impossible to allot adequate 
time to science, modern languages and genera] knowledge of future 
industria] value in a curriculum in which Latin and Greek led so large 
a space. Not only was the education in schools stultified by this pre- 
dominance, but the effect was perpetuated by the greater encouragement 
given to classical studies through scholarships and in the public services. 
The result was that those in whose hands the guidance of the country's 
destinies rested were warped by this influence and were without a roper 
appreciation of scientific knowledge and method. Moreover, by ìn- 
sisting on the study of philosophy through the medium of the dead 
languages the present educational system barred the study of philosophy 
by the ordinary man. He felt, therefore, that before any lasting pro- 
gress 1n educatiomcould be made this dominating influence of the classical 
tradition must be removed. ў 

А vote of thanks to the Lord 
proceedings. i 


—ÁÀ—Á EP EE, 


CORRESPONDENCE. 


a 
THE NATIONAL ELECTRICAL SAFETY CODE. 
TO THE EDITORS OF THE ELECTRICIAN. 


The Editorial in the February 9th edition of Tug ELEC- 
TRICIAN relative to the National Electrical Safety Code has 
been read with interest, but with some disappointment. 

Apparently the magnitude of the code has deterred the 
writer from such a careful study of it as would enable him to 
appraise the code on its merits as a guide to safe electrical 
practice. The editor speaks first and last of the bulk of the 
code and what appears to him an excess of detail. It is even 
wondered if the conduct of the electrical industry will not be 
embarrassed by the constant necessary attention to the rules. 

It would appear that the writer is under some misappre- 
hensions as to the influences surrounding the electrical industry 
in the United States and the state ої development of that 
industry, the extent of the electrical accident hazard and the 
wide variations in practice. He finds naturallv, as he states, 
a difficulty in comparing the safety code with the wiring rules 
of Great Britain, or with the Home Office rules. This is not 
strange, since the code embraces not only the subject matter 
of both the sets of British rules referred to, but also of several 
other sets of rules in effect in Great Britain. The safety code 
should not be compared with any one set of rules, but with 
the code, which might presumably result from a unification 
of all existing British electrical rules, exclusive of those bearing 
only on the fire hazard. 


Bulk.—lt should be noted that the rules of the code.occupy 
only 175 printed pages, instead of 323, the remaining matter 
consisting of tables and about 100 pages of notes and dis- 
cussion explaining the rules. Similar and relatively much 
longer memoranda were issued by the British Home Office to 
accompany the early editions of their ‘ Electrical Regula- 
In this connection it should be recalled that the 
different sets of British rules usually state that certain features 
of the installations must be taken up with the administrator 
before the construction is begun. "The effort in the safety 
code has been to leave room for as few inconsistencies in 
practice between different administrative jurisdictions as 
possible, which, of course, arise from the necessity for frequent 
rulings of administrators on points not made sufficiently clear 
in the rules theniselves. 

The utilisation part of the code comprises but 28 pages, 
while the wiring rules of the Institution of Electrical Engineers, 
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which in most respects parallel this part of the code, occupy 
some 35 pages. But the safety code covers also the subject 
of stations, which 1s not covered in the wiring rules, and is not 
clearly differentiated in the Home Office rules from utilisation 
installations, although the freedom from industrial processes 
and the electrical training of the operators make a less rigid 
safeguarding permissible for equal safety. 

The code also covers overhead and underground trans- 
mission and distribution lines, which are treated in Great 
Britain in several more or less overlapping sets of regulations, 
which, however, leave many important gaps. In fact, it 
seems quite apparent to one endeavouring to familiarise 
himself with British regulations that their lack of codification 
is responsible for so many gaps and incongruities that only 
long usage, unified inspection and general respect for authority 
has rendered these rules mea asurably sufficient. for British 
needs in the development of electrical applications. Interior 
wiring in this country has developed side by side with a fire 
code of 224 pages, which, although as specific as the National 
Electrical Safety Code, is without accompanying discussion. 
The extended study and public discussion of the code through 
which it was developed resulted in the addition of many 
details, making the rules more explicit and providing alter- 
natives and exceptions, so as to avoid as far as possible mis- 
understandings between administrators and those to whom 
the rules apply. 

It is believed that the codification of existing British rules 
and the expansion into readily understood terms of rules now 
expressed in such general ternis as to require definition through 
precedents might well be of advantage to their users. Of 
course, much detail on pole wiring and climbing space may 
be omitted in British practice, where men do not work about 
live lines; but in this country such work is essential to the 
service, and duplication of lines to obviate necessity for work 
about live lines would be prohibitive in cost in most com- 
munities. Rules for reasonably safeguarding workmen on 
live lines are, therefore, essential. 


Obviousness and Common  Sense.—1f the eis: of the 
Editorial had known that 25 per cent. of all accidents in supply 
stations of this country are caused by slipping, tripping or 
falling it might have appeared to him that common sense is 
not so commonly applied as to warrant the omission he suggests 
of the specific rule on the subject included as a guide both to 
inspector and to building occupant. Home Office regulation 1% 
and its note recognise this, and include quite specific require- 
ment for good footing, but less general in application, referring 
only to switchboard passage-ways. It may be stated that our 
careful study for several years of the Home Office regulations 
has increased our appreciation of them, and so far as seemed 
feasible, considering the great differences in practice, admini- 
strative limitations and necessities for development of electrical 
business in the two countries, we have made use of many of 
these requirements and their well-arranged memoranda. 

As lo the requirement in the code for periodic inspection, 
which vou consider unnecessary, this requirement is largely 
paralleled in the Home Office regulation No. 1 and its long 
discussion, except that the code is more definite with regard 
to the action to be taken whenever the deterioration or changes 
which are bound to occur in equipment have made its use 
dangerous. The code simply makes clear what is “© reasonably 
practicable" ip the way of " maintaining apparatus and 
conductors so as to prevent danger." It is apparent that the 
points in Rule 1 of the Home Office regulations are largely 
common sense; but our experience goes to show that, far from 
being encumbered by explicit statement, such general 1ules 
are made clearer and more useful by a reasonable amount of 
detail. 

We are led to ask what 1s the " good standard practice " to 
which vou refer, which may be relied on and which makes 
specific rules unnecessary. Our experience shows that without 
definite guide there is no definite standard ; that has certainly 
been the case in this country. Interior wiring under the 
National Electrical (Fire) Code, issued bv the National Board 
of Fire Underwriters, has been well standardised, probably 
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as adequately as has, been the case under similar rules іп 
Great Britain. Line construction is found to vary in strength 
and in clearances in this country, according to the so- called 
common sense of local company officials of local authorities, 
the strength for overhead lines of 2,300 volts above busy city 
streets, for instance, not being specified at all, prior to the 
National Electrical Safety Code and in important cities being, 
in absence of any guide, sometimes found to have as little as 
one-tenth of the maintained strength called for bv the Board 


of Trade rules for overhead lines of medium pressure in much 
less congested locations. 


Г 


Estent of Electrical Danger —On account of this dependence: 


on the unguided common sense of those conceined in the 
electrical industry, and of those who undertook to administer 
varying, incomplete and especially uncodified rules in the 
various administrative Jurisdictions, states or cities, the 
electrical fatalities from overhead lines in this country amounted 


in 1913 to approximately 600, while those in stations, factories. 


and other places where electricity is handled were about equal 
in number. It was quite evident that the companies and the 
administrators did not have sufficient understanding of the 
hazards or sufficient guide for their abatement. The non- 
fatal accidents, of course, were very тапу more. It must be 
remembered, too, that it is frequently the worker, not the 
company or administrator only, who determines from a study 


of the rules whether safety is ‘assured or not, and who brings. 


hazardous conditions to the attention of those in authority. 


Possibly a less numer of provisions and a less specific: 


treatment may ultimately prove advantageous, although 
experience may show that the opposite course will give the 
best result. The whole matter is so closely concerned with 


the cost of the installation that a detailed and specific treatment. 


becomes necessary to avoid the varying interpretations which 
would be put upon less specific requirements by unco-ordinated 


inspection agencies, as well as by those to whom the rules. 
apply. It must be remembered that, besides many municipal. 


and insurance inspection agencies, there has been a great 
increase recently in the number of State, public utility and 
industrial commissions having jurisdiction over this matter, 
and such newly organised administrations have naturally need 


for а more detailed guide than longer established and тоге 


unified administrative agencies. 


Correctness, Adequacy, Reasonableness.—We would have been 
particularly pleased if the Editorial had instituted comparisons 
of the code requirements with British practice. It is believed 
that no set of rules has ever been based on so thorough a study 
and so full public and private discussion to assure correctness 
of the data and adequacy and reasonableness of the provisions 
of the rules. Their reasonableness has been constantly under 
comment during two years past by those to whom they apply 
and who are, therefore, greatly concerned in the matter of 
cost and difficulty of complying with the rules. A comparison 
will show less stringency in many respects than corresponding 
British rules. Overhead line construction would have been 
so hampered in this country by enforcement of British strength 

requirements that many parts of the country dependent. on 
electrical distribution could not have been developed elec- 
trically. The growth of the electrical industry would thus 
have been much more restricted than in Great Britain. where 
so much more of the country 1s closely built up and greater cost 
per mile is justified. 

We shall be very glad to have vou publish the foregoing 
statement, and to extend our invitation to your readers for 
constructive criticism of the code, based upon experience and 
careful comparison of the requirements of the code with their 
own practice. It is the nearly unanimous opinion of those 
most competent to judge in this country that the code is not 
too detailed or unnecessarily bulky, and the more it is studied 


the better impression it makes upon American readers and 
users. 


Bureau of Standards, 


S. W. STRATTON, 
Washington, April 4. 


Director.. 
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THE EDUCATION OF APPRENTICES. 
TO THE EDITORS OF THE ELECTRICIAN. 


In your issue of April 20th Mr. R. W. Paul criticises the 
proposals made in my article on " Technical Education,” 
which you published on April 6th (but which, I may say, was 
written in October of last year). 

Before considering Mr. Paul’s letter, I wish to express appre- 
ciation of your own enthusiastic sympathy on behalf of the 
welfare of British boys, but to take exception to your refer- 
ence to Great Britain as “ this barbaric country." 

I had thought of asking if you could spare me space to deal 
in detail with Mr. Paul’s letter, but two reasons make me 
refrain: The first is that the letter seems to contain incon- 
sistencies, and the second is that it enables me to form 
only a vague idea as to what Mr. Paul’s own educational 
proposals are. I take it that his proposals, whatever they may 
be, are suggested as а cure for " our present troubles," what- 
ever these mav be. Experience has shown that a man's 
success in curing troubles depends greatly upon the accuracy 
of his diagnosis of their cause. Mr. Paul says " our present 
troubles result from the superabundance of soft jobbers in all 
walks of life, the legacy of a long peace." I regard Mr. Paul's 
judgment in this matter as at tault. So far does my own 
opinion differ from this that I believe the good things the 
world needs will come only as ` the legacy of a long peace." 

The assumption that peace brings lack of virility has led 
to the writing, by able men, of much that is unwise, an 
entertaining example of which | cannot refrain from quoting. 
The great Treitschke wrote: ` Опе of the short-comings of 
. English culture lies in the fact that the English have no 

universal military service. This fault is in'some measure 
atoned for, on the one hand, by the extraordinary development 
of the Fleet, and on the other by the never-ending little wars 
in countless colonies, which occupy and keep alive the virile 
forces of the nation. The fact that great physical activity is 
still to be observed in England is greatly due to the constant 
wars with the colonies. But a close view will reveal a very 
serious want. The lack of chivalry in the English character, 
which presents so striking a contrast with the naive loyalty 
of the Germans, has some connection with the English practice 
of seeking physical exercise in boxing, swimming and rowing, 
rather than in the use of noble arms." 

If Mr. Paul really believes “ our present troubles" are, even 
indirectly, due to a long peace, I think it waste of time to 
listen to his proposals tor their cure. Our object, who are 
trying to educate boys, is to help the normal ones amongst 
them to get the best out cf life, and some of us feel that, to get 
this best out of his life, a boy should have from the State at 
least as much cate and attention as the State would give to a 
steam engine. Low commercial efficiency and short life 
result from working at excessive pressure with infrequent 
renewals and overhauls. We demand that, so far as possible, 
the State shall assure to those boys whose guardians cannot 
do so the same efficient conditions of training for a useful life's 
work as are the lot of the well-to-do. 

In conclusion, I should like to say that I have always 
regarded Mr. Paul as one of the comparatively few men who 
have the problem of engineering education actively and enthu- 
siastically at heart. Mr. Paul has spared neither trouble nor 
expense in a practical endeavour to train his apprentices. 


London, April 24. F. M. DENTON. 


“ READING BY EAR." 
TO THE EDITORS OF THE ELECTRICIAN. ^ , 


In view of the conflicting reports in the non-scientific press 
regarding the possibilities of my type-reading optophone, 
please allow me to state :— 

l. That the possibility of reading an ordinary newspaper 
correctly by ear has now been established under the most rigid 


test conditions. | ч 
2. That the speed attainable is still an open question, my 
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estimate of 25 words a minute being based upon the fact that 
the characteristic sounds remain clear at that speed. 

3. That the difficulty of learning and reading is the same'as 
that encountered in Morse signals. 4A 

The optophone now used is substantially the same as that 
described in Roy. Soc. “ Proc.," A. 90, р. 373. 


London, April 20. E. E. FOURNIER D’ALBE, D.Sc. 


*- 


B.T.-H. MOTOR CONTROL PANELS. 


List No. 3,265, issued by the British Thomson- Houston Co., Ltd., gives 
particulars of the latest types of motor control panels for alternating 
current. 

The panels (as seen in the illustration) combine in а convenient form 
the apparatus required for starting and controlling stationary polyphase 
slip-ring induction motors, are specially designed to meet the Home 


B.T.-H. Motor CONTROL PANEL. 


Office requirements and carry no exposed live metal on any part?of the 
equipment. 

The equipment consists essentially of a base plate carrying starting 
rheostat and switch fuse. Standard panels are available for motors up 
to 550 volts, 25-60 cycles, and carrying a stator current, not exceeding 
48 amperes at full load. f 


SPRACO PRODUCTS. 


We have received from the Spray Engineering Co., of Boston, Mass., 
a general catalogue description of the ''Spraco " products and their 
application in the form of sprinklers, air washers and sprayers for various 
purposes. 

The chief feature of the various devices is the production of a very fine 
spray through specially designed nozzles. The liquid in passing through 
the nozzles is given a rotating motion by a turbine centre and is driven 
forth through the orifice as dense uniform spray by a central driving jet. 
A diagram illustrates the increase surface treated owing to the smaller 
sized drops. 

Apart from their use for water-spraying, e.g. on lawns, parks, and for 
gencral irrigation, the system has many special applications. In the form 
of an air-washing and cooling equipment it is applied to electrical 
generators for cooling water in condensers, jackets, &c., and for evapora- 
tion generally. It is designed also for spraying paint and asphalt by 
compressed air action and has been used for such special purposes as 
aerating and purifying water, atomising liquids. sulphurising beet sugar 
juices and spraying brine for refrigeration. 
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EMPLOYMENT OF DISCHARGED SOLDIERS. 


In the House of Commons last week, Mr. ANDERSON asked the Presi- 
dent of the L.G. Board whether he has received a communication from 


the Marylebone and District Trades and Labour Council in regard to . 


the employment of wounded soldiers at Jess than a standard rate of wages 
by the electricity department of the Marylebone Borough Council ; 
whether it was the view of his department when discharged soldiers were 


employed by a local public body that their State pension should be taken ' 


into account in deciding what wages should be paid them ; and, in view 
of the objections to such a practice, what steps he intended to take ? 
maThe PARLIAMENTARY SECRETARY to the L.G. Board (Mr. Haves 
Fisher) said he understood that a few disabled soldiers were employed 
by the electricity department of the St. Marylebone Borough Council 
on work which, notwithstanding their disability, they were able to 
perform, and that they were paid a fair and reasonable wage and given 
the benefit of the Council’s scheme as to sick pay and superannuation. 
A Trade Advisory Committce, consisting of an equal number of repre- 
sentatives of associations of employers and workpeople, had been 
formed (jointly by the Minister of Labour and the War Pensions Statutory 
Committee) to give advice upon questions relating to the training and 
employment of disabled sailors and soldiers as electricity sub-station 
attendants ; and he was informed that the matter had been considered 
by the Committee, who had re ported that the rates of wages which were 
being paid by the Council to the men in question had been determined 
without regard to their pension, and were the same as the rates that were 
paid in pre-war times, with an additional war bonus of 2s. In reply to 
the latter part of the question, the matter was not one in which the Board 
would be empowered to take any action. 


LEGAL INTELLIGENCE. 


d • 


С. W. Fowler у. Midland Electric Corpn. for Power Distribution. 


List week the Court of Appeal (the Master of the Rolls and Lords 
Justices Banks ind Warrington) dismissed defendant company’s appeal 
against a judgment of Mr. Justice Eve in favour of plaintiff. The 
question was whether a company which did not appoint a particular 
place for payment of its debentures was under an obligation, on the death 
of the registered holder of debentures in the company, when the date 
for paying arrived, to seek out the personal representative of the deceased 
debenture holder and pay to him the principal moneys secured by the 
debentures. Plaintiff, as executor of Miss Mary Jane Fowler, claimed 
£1,800 for principal and £115 for premiums due on 18 debentures issued 
by the defendant company to Miss Fowler of the value of £100 each, 
together with interest at 44 per cent. per annum from June 30, 1913, the 
date when the debentures were to be paid off, down to the date of actual 
payment. | | 

The MASTER OF THE ROLLS, at the close of appellant’s case, said they 
need not call upon counsel for respondent, as they were of opinion that 
Mr. Justice Eve’s decision must be upheld. There was clearly a legal 
right to interest under an express warrant for payment unti] the capital 
moneys were repaid. There was no special obligation on the part of 
the executor to register the probate with the company at once ; all he 
had to do was]to prove his title as executor. - 


VOLUNTEER NOTICES. 
1st LONDON ENGINEER VOLUNTEERS. 
Lieut.-Colonel C. B. Cray, V.D., Commanding. 
й Orders for the Week. 


Officer for the Week.—Second- Lieut. Bowden. 

Next for Duty.—Lieut. W. J. A. Watkins. 

Resignation.—Lieut. H. de P. Birkett resigns his appointment. 

Monday, May 7.—Technical for No. 3 Co., right half company, at 
Regency-street ; Drill, No. 3 Co., left half company. Signalling 

MN class. 

Tuesday, May 8.—Lecture, 6.30 ; physical drill and bayonet fighting, 
7.30 to 8.30. | 

Wednesday, May 9.—Drill, No. 1 Co., left half company, 6.15. 

Thursday, May 10.—Drill, No. 2 Co., left half company ; Ambulance 
class, by M.O., 6.30. Signalling class. 

Friday, Мау 11.—Technical tor No. 3 Co., left half company, Regency- 
street Drill, No. З Co., right half company ; recruits’ drill, 6.30 to 
8.30. 

Saturday, May 12.—N.C.O. Class, 2.30. examination by Adjutant and 
Assistant Adjutant. 

. Sunday, May 13.—Special work at Bombing School, parade Clapham 
Common Station (City & S.L. Tube Railway), 9.45 a.m. Midday 
rations to be carried. As this work is very important, the Con.- 
mandant. would like to see much larger р`гагех, 

Armlets.—4Armlets must be worn at all plain clothes pirades. 

Musketry.— For all companies see notice at Headquarters. 

Note.—Unless otherwise indicated. all drills will take place at He: d- 
quarters (Bulccrton-street, Oxford-street, W.). 
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PATENT RECORD. и 
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SPECIFICATIONS PUBLISHED. 


T he foliowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, М.С. ; 


Whenever the date applied for differs from the date on which the application was lodg ed a 
at tne Patent Office the former is given in brackets after the title. 


a 


1916 SPECIFICATIONS. 


3,737 RELAY AUTOMATIC TELEPHONE Co. & HERINK. Automatic and semi- automatic 
telephone systems. (13/3/16.) (Cognate application, 12,971/16.) 104,892. 
4,049 pi & BRITISH EvER-READY Co. Casings for electric batteries. (18/3/16 4 


4,143 Lyon. Searchliehts and like apparatus. (20/3/16.) 104,907. P 
4,184 Loncrorp, LoNGFORD, CLARK & Morris. Electrical distributing systems : 
depending on the use of condensers. (21/3/16.) 104,909. 

The invention comprises an electrical distributing system involving a plurality of 
conductors, each appertaining to a sperk-gap, and being connected to a system of 
condenser plates. the system of condenser plates appertaining to the several con- 
ductors being isolated from each other, the said system of conden.er plates constituting 
the one element or series of elements of a compound electric condenser or a series of 
electric condensers, the other elernent or elements of said condenser or condensers 
comprising a system or systems of plates which are insulated from the plates of the 
first-mentioned systems, and which are connected with a common electric supply 
conductor. 

4,196 Stone & Со. (Rohman.) Means for indicating the state of adjustment or output 
of dynamo-electric machines. (21/3/16.) 104,910. 

4,275 CARPENTER. Burglar alarm systems, (22/3/16.) 104,918. 

4,376 CHAMBERLAIN & НоокнАМ & JAMES. Maximum indicators for electricity speed 
and other registering apparatus. (24/3/16.) 104,924. 

4,467 GUEDATAFIAN. Interrupters or contact make-and-break mechanism for magnetos. 
(25/3/16.) 104,931. 

6,823 Morris & WHITHAM & ALLISON. Automatic machine for the manufacture of 
stems for metallic filament electric lamps. (12/5/16.) 104,962. 

8,128 B.T.-H. Co. (С.Е. Со.) Electric motor control systems. (8/5/16.) 104,979. 

A system of control for an electric motor having a series field, comprising a starting i 
resistance adapted to be connected in series with said motor at starting and cutting 
out of circuit as the motor speeds up, means for reducing the field strength of said 
motor, means responsive to the current in the motor circuit for operatively connecting 
the field, reducing means in shunt to the motor armature when the current in the 
motor circuit falls to a pre-determined value, and means responsive to the current Д 
through the starting resistance for preventing the connection of the field reducing i 
mes in shunt to the motor armature until the starting resistance has been cut out 
of circuit. . 

10,142 Parsons. Pendulum indicators for use with electric bell systems or for other 
purposes. (19/7/16.) 105,004. 
11,125 Core. System of electrical distribution. (12/8/15.) 101,151. А 

Relates to protective devices for use in electrical distribution systems having 4 
plurality of parallel-connected conductors grouped in feeding sections subject to 
power flow in either direction, comprising relays for disconnecting the conductors 
from the system either singly or in pairs, which relays are arranged to be inoperative 
so long as the ratio of the currents in the conductors of any associated pair of con: 
ductors remains within a pre-determined limit, but which become operative to dis- 
connect from the system either one or both of the conductors of said pair whenever 
the ratio of the currents carried in the conductors of said pair exceeds a pre-determined 
limit due to an increase or a decrease or a reversal in direction of the current in either 
conductor of said pair relative to that in the other conductor. 

11,191 Ісклміс ELECTRIC Co. (Cutler-Hammer Mfg. Co.) Electric motor control 


systems. (8/8:16.) 105,013. 
12.999 Maver & CRoxoN. Telephone appliance. (13/9/16.) 105.C28. 0. 
13,585 DETRAU:. Means for carrying electric cables. (23/3/16.) (Divided application 
on 4,353/16.) 105.029. 
14,524 Hanssen. Apparatus for electrically sterilising foods. (12/10/15.) 101,804. 
17,923 PLetscHerR. Electric pocket lamps. (18/11/16.) 105,046 


1917 SPECIFICATIONS. 


Stators of electric generators. 


(10/8/15.) (Divides 
103.658. 


449 BETHENOCD & GIRAR “EAU. 
application on 10,576/16.) 


APPLICATIONS FOR PATENTS. 


Nove.—The undermentioned Applications (except those marked t) are not ОВЕ? 10 
public inspection uxtii after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names w:thin parentheses are those of communicators 
of Inventions. When compiete Specification accompanies application an asterisk 15 affixed. 


February 22, 1917. 
Artificial cooling of motors and generators. 
2,017 McCoLr. Protective devices for a.c. systems. 
2,020 PECKHAM. Electric massage generators, &c. 
2.023 REYROLLE & Grecory. Tanks for oil-break switches. . 
2.624 ELECTRICAL IMPROVEMENTS (LTD.) & GREGORY. Oil-break switch es. 
2.639 GRAHAM. Electric signalling, &c., apparatus. . sem fot 
2,650 Aron & HiLL. Combined electric generating and self-starting mechanism 
motor vehicles, 
2,656 BEAUVAIS & BRILLOUIN. 


2,601 PREECE. 


Receiving apparatus for wireless telegraphy. (27/3/16: 
France.) | ) 
2,657 BEAUVAIS & BRiLLOUIN, Wireless telephone installations, (7/11/16, France. 


February 23, 1917. 
2,674 Foreman. Fittings or supporting combinations for electric lighting, &c. 
2.691 B. T.-H. Co. (С. Е. Co) Controllers for electric circuits. 
2.701 GARIN. Electro!ytic treatment of copper and nickel ores, (29/2/16, Frances) 
; February 24, 1917. 
2.718 AtrAuN, Pocket electric torches or flash-lamps. 
2,740 Morris. Electrostatic machines. 
2,741 Morris. Electrostatic generators. 


February 26, 1917. € 
2,779 FALKIRK [RON Co. & NoaBBs. Electric heaters for use with internal combustio 


eneines, &c, 
2,785 Wavcoop-Oris. (Otis Elevator Co.) Electric lift system. 
2,788 Witson. Apparatus producing or utilising electric oscillations. 
2,802 ASSERSON & CARTER. Telephone system. 
2,803 HAsLAM. Contact fingers. 
2,807 BoviNc. Electric furnaces. 
Primary batteries. 


2,838 BoNORA. 
February 27, 1917. 


Electrolytic recovery of metal from scraps. 

2,865 WessTer. Electric water heater. 

2.874 Lucas. Receivers for wireless telegraphy. . by elec" 
2,878 ALEXANDER, IMBERY & ViNT. Heating, melting and annealing metals bY 


tricity. 
2,890 Mazza. System of telephony. 


2,851 POPPER. 
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COMMERCIAL TOPICS. 


—————de-———— 


Developme nt of А аы oe of the e of the ( lasgow 
Foreign Trade. amber of Conimerce was held on Monday in 

oider to consider à communication from the 
Association of Chambers of Commerce with respect to the distri- 
bution of confidential information regarding trade openings for 
British. traders in foreign countries, particulars of which are being 
collected by the Foreign Trade Department of the Foreign Office 
from British Consular officers abroad. 

The President (Mr. J. W. Murray) said that they would be aware that a 
Foreign Trade Department of the Foreign Office was established some 
time ago, principally (he understood) for the collection of information 
wgarding firms abroad with whom persons In this country were pro- 
hibited to trade. 
by the Foreign Trade Department. Many firms in this country had had 
their trade channels in good markets cut tff by the statutory lists, and 
the idea was to assist such firms aud other firms who desired to extend 
their foreign connection to find alternative channels of trade and obtain 
pticulars of the people who desired to purchase their goods. The 
Forum Trade Department desired the co-operation of Chambers of 
Commerce in the dissemination of that valuable information, and each 
chamber had been asked to decide whether they would agree to the con- 
ditions laid down and take part in the scheme. The idea was to make 
each chamber individually responsible for seeing that the information 
eupplied was given only to manufacturers and dealers іп British goods 
who were members of the chamber and whose names were approved by 
tbe Department. If they agreed to assist in the work, and he was sure 
they would, they would be further required to agree to distribute the 
information to interested firms immediately. Our Consuls would play 
sn important part in obtaining the information it was considered desir- 
able to circulate, and the consular reports, oftimes dreary and always 
helated, which we had been accustomed to for so many years, and which 
were in many respects useless, would probably disappear when the new 
system became operative. Special machinery for the collection of infor- 
mation, which was extremely simple and ingenious, had been invented. 
He explained the object of certam forms proposed to be adopted for the 
work. On form €' the Consul would enter certain important facts con- 
ceming the dist rict to which he was attached ; also particulars relating to 
weights and measures, currency, distributing centres, ports of supply, 
population, value of imports and exports, &c.. The form also became the 
general cover for further information collected about individual firms in 
the consular district through form K. The first. part of the latter form 
dealt with local firms who desired to enter into frade relations with the 
United Kingdom, and which firms were recommended by the Consul. 
The second part related to the principal competing firms in the district 
who were not recommended. The information relating to recommended 
ims would be given on the following lines: Names and nationalities of 
partners, financial standing, commercial reputation, names of local 
bankers, European references, general пабше of the firm's. business, 
principal goods required (important immediate requirements would be 
made known by cable), mode of transport and route trom port to localit y; 
&c. Similar information would be given regarding competing firms not 
recommended. He considered the scheme to be one of the most importan 
steps for developing foreign trade which had been undertaken by the 
Government, and ће thought it was clearly their duty to assist the Govern- 
ment, and also the traders in the city and district, bv cordially agrecing 
to co-operate in the scheme. He moved that they inform Н.М. Govern- 
ment that they would cordially co-operate with them in the important 

scheme which they had devised, and that they undertook to provide the 
staff and accommodation necessary for supplying their members without 
delay with the information when it came to hand. 

The resolution was seconded, and unanimously agreed to. 

* * 


Patent Law We understand that a Departmental Committee 
Reform. is considering the important question of the 
reform of our patent law, and that certain 
amendments will be proposed as soon as the wat is over. For an 
engineering and industrial country a good patent system is essential, 
but in view of the movement for the development of the trade and 
resources of the Empire we hope that the possibility of the introduc- 
tion of an Imperial patent, to cover the whole of the Empire, will not 
be forgotten when reforms are being made. We are glad that Sir 
Robert Hadfield raised the subject in his recent presidential address 
to the Society of British Gas Industries. | 
Sir Robert said he attributed much of America's industrial success to 
the excellence of her patent system. An American, for the small fec of 
about £7, including the final payment, could obtain patent protection for 
no less than 17 years from the date of issue of the patent. That patent 
monopoly for a new idea which would indirectly benefit not merely the 
patentee but the users of the invention, held good throughout the whole 


A quantity of other information had been collected, 


t 


of the 52 American States. and covered country representing an area of 
some 3,000,000 square miles, and embracing a population of not far short 
of 100,000,000 people. At the present time within the British Empire, 
to get full protection required no fewer than 40 separate patents, the 
total cost of which, for a much smaller term of vears—only 14 in Great 
Britain or Ireland—was about £1,340. The total charges, what with 
special Government fees, agents’ expenses, patentee's expenses, would 
probably increase the cost of one patent to something like double that 
amount ; that was, to something over £2,000 for one patent, including 
Government fees, also general expenses and charges. There was un- 
questionably a close connection between the fact that American patents 
were obtainable for about £7. and for 20 per cent, longer time, as com pared 
with the practice of this Empire, and the way in which America had gone- 
ahead and developed her material welfare and industry. He looked for- 
ward to the time when it would be possible to obtain one patent for the 
whole of the Anglo-Saxon speaking race. That may be yet far off in the 
future, hut there seemed no reason why a unification of the patent system 
to cover the whole Empire should not be taken in hand immediately the 
exigencies of public affairs permitted of it. The loss of revenue entailed 
in adopting a lower scale of patent fees for the larger area would be trifling, 
and in any case ought not to be allowed to weigh for a moment. The 
return which a patentee made for the monopoly accorded him was the 
furnishing to the publie of full particulars of his invention. To charge 
him fees in excess of such as might be required to maintain the patent 
office was simply to place a tax on inventiveness—perhaps the worst of 
all conceivable forms of taxation in its effect upon industrial de velopment. 

We are in entire agreement with Sir Robert Hadtield in his desire 
to see an Empire patent system introduced. There are no insuper- 
able difficulties in the way, for the term of a patent in India, Aus- 
tralia, the Union of South Africa, and the principal colonies is 14 
years, In Canada, however, the term is 18 years, and in the United 
States 17 years. The present period in this country is held by many 
to be too short to allow of the patentee rea ping a suitable reward for his 
labour and skill, and when changcs are being considered it might be 
desirable to tix a uniform term of, say, 16 years for the whole of 
the Empire. An Empire patent would also involve uniform practice 
as to the working of pateat ;, fees payable, &c., and witha htile mutual 
concession these things could be arranged. 

* * * * 


Shortly after the outbreak of the war we im- 
pressed upon electric supply authorities the 
necessity of taking steps to provide an adequate 
supply of electrical energy for power and industrial purposes, and on 
more than one occasion we have appealed to the Government depart- 
ments interested to give reasonable facilities for borrowing the 
money necessary for carrying out extensions of plant and mains. At 
the time of the outbreak cf war the demand for electric power was 
developing at a rapid rate ir many industrial areas, and the war has 
greatly accentuated this demand. At the outset the Treasury re- 
strictions upon the raising of new loans so impressed certain local 
authorities that even urgent schemes of extension were either post- 
poned or abandoned, with the result that as the war developed, and 
the demand fur power exceeded all expectations many supply 
authorities found themselves in difficulties, and new consumers could 
not be connected up. Owing to this short-sighted policy some 
firms have been compelled to put down their own generating plant, 
and as these isolated plants cannot be so economical as one large 
supply station, the result is waste of fuel and extravagance. The 
position of Lincoln may be cited as typical of many electric supply 
undertakings. At the recent mecting of Clayton & Shuttleworth 
(Ltd.) the managing director (Mr. P. W. Robson) said that the Cor- 
poration were unable to give them an adequate supply of electrical 
energy, and they had to provide a.new power station for their own 
requirements, They had experienced difficulty in obtaining the 
necessary plant. It was a matter of regret if in an important area 
like that every establishment had to set up a separate power station, 
when one could supply the whole community. 


Electrie Power 
for Factories. 


* * * * 
: It is announced that Lord Balfour of Burlcigh’s 
Heus ue Committee on Trade after the War has been 


strengthened by the addition of NSi William 
Pearce, Sir Charles Henry, Sir Archibald Williamson and Sir Will am 
Priestley. 

The Committee are at present investigating the question of the possible 
substitution of the metric and decimal systems for our existing coinage, 
weights and measures. Already a great. deal of evidence has been taken 
on the working of the metric and decimal systems in various countrics. 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Chester.—The L.G. Board have sanctioned a loan of £4,500 for the 
extension of the supply cables to certain enginecring works in the 
neighbourhood. | 


Hanley.—The Board of Trade have authorised a supply of electric 
current being given to Messis. Bullers (Ltd.) in the Rural District of 
Leek and to the British Aluminium Co. in the Smallthorne Urban 
District. 

Permission has been given to Mr. J. W. Hartley to take a supply of 
current from the Potteries Electric Traction Co., subject to the interests 
of the Corporation being protected. 

Luton.—The electrical engineer (Mr. W. H. Cooke) reports that 
at aa early date it will be necessary to lay additional mains to 
augment the supply to some large works. 


St. Pancras (London).—Recently an application was made fcr 
sanction to borrow £5,000 for the purchase of a turbine, but the 
L.C.C. is questioning the necessity for the expenditure at present. 

St. Pancras Finance Committee point out that it is absolutely essential 
to purchase the turbine, also that the Government have granted a 
class A priority certificate for the work. 

`The statis of the generating stations and of the mains department 
have applicd for increased wages, and a special committee is to be 
appointed to consider the matter. 

Owing to a clerical error made by the Brush Electrical Engineering Co. 
the amount to be paid the firm for the conversion and purchase of the 
turbine at King’s-road is to be increased from £5,000 to £5,840. | 

Salford.— Application is to be made to L.G. Board fer sanction to 
borrow £8,065 to cover the cost ¢f plant, &e., required to give a supply 
of electrical energy to the Manchester Ship Canal Co. at Irwell Park 
Wharf. The Board of Trade are also to be asked to sanction the 
supply, as the district is in Eccles. 

Todmorden.—The Council have resolved to apply for sanction to 
borrow £10,000 for an additional generating unit for the clectricity 
works. 

In the course of the discussion on the proposal Councillor Greenwood, 
chairman of the Gas Committee, said some of their members were 
jealous : they were not afraid of competition, but they objected to the 
Electricity Committce being subsidised by the rates. so that they could 
sell current at one-third of its сох ‘To spend another £10,000 would bo 
saddling them with a white elephant. 

Councillor Brook (chairman of the Electricity Committee) said the 
present plant was five vears behind the times. The Gas Committee had 
been slowed. “to rule the whole show,” but he should push the new 
scheme whether it meant decreasing the gas customers or not, 


GENERAL. 


Hanley.—Mr. B. Hudson. a charge engineer, recently resigned but 
the Electricity Committee refused to grant a leaving certificate. 

The engineer and manager (Mr. €. H. Yeaman) has reported upon the 
position which would ensue upon the passing of the Military Service 
(Review of Exceptions) Bill, and the increasing difficulties in getting men, 
particularly those who had any mechanical knowledge. Experience with 
substitutes sent by the Labour Exchange had not been satisfactory, 
considerable sums having been spent in wages without adequate return. 
Applications received had either been from men without any knowledge 
or experience of mechanical or electrical] matters, from over age men 
asking much larger salaries than those paid, or from young badged men 
in certified occupations elsewhere. 

Mr. Yeaman also stated that the Reserved Occupations Committee 
bad written stating it was inadvisable that women should be left in 
charge of electrical stations or sub-stations, and that in such cases there 
would be strong grounds for appealing against the taking of a man which 
would have this effect, 

Ilford.—The L.G. Board have intimated that they cannot alter 
their decision refusing sancticn to borrow £10,000 for the electricity 
undertaking. but thev suggest that the Council should consider the 
installation of converting plant at Lev-strcet works. 

A special committee has instructed the Electrial Engineer and the 
Sut veyor to report on a temporary scheme for the utilisation of the steam 
at the refuse destructor, and also on the suggestion of the Board. 

Islington (London).-—The Lighting Committce has issued a long 
report on the publie lighting. and cn the proposal to substitute 
half-watt lamps for the prescnt are lamps. 

Various statistics are given. including figures of the expenditure on 
lighting during the past three vears and of the prospective expenaiture 
for the three years ending April, 1921, but the Committee recommend 
that no further action be taken in the matter until the termination of 
the war. 


Linking-up in South London.— Lambeth General Purposes Com. 
mittee has reported on a proposal hy the South London Electrie 
Supply Corpn. to enter into an arrangement with the County of 
London Electricity Supply Co. fur the purpose of interchange of 
electric supply. 

Under the proposed arrangement the County Co. would lay and main- 
tain the necessary cable for giving bulk supply to the South London Co.'s 
generating station, and would install therein and maintain the necessary 
converting plant for seven years and 24 months from the date of the com. 
mencement of the bulk supply. The South London Co. would pay in 
respect of the year ended Dec. 31, 1918, and each subsequent year, for à 
minimum of 1,500,000 units. "There is also a reciprocal proviso to meet 
the case of the County Co. taking a supply from the South London Co. 
'The South London Co. agrees in the event of its ceasing to take a bulk 
supply under the agreement at the end of seven years or subse quently, to 
pay to the County Co. as compensation such proportion of the County 
Co.'s total capital expenditure for giving the bulk supplv as may be 
settled (failing agreement) by arbitration, having regard to the remaining 
life of the Lambeth Electric Lighting Order. The South London Co. is 
to pay to the County Co. a fixed charge of £1,500 per annum, and in addi- 
tion a running charge of 0-45d. per unit for the first million units, and 0-4d. 
per unit in excess of one million units per annum, subject to certain 
conditions as to minimum demand. Provision is also made for the 
price of current to vary in accordance with the price of coal and other 
fuel, and the agreement is subject to the County Co. obtaining within 
three months the approvals of the Board of Trade and the Borough 


Council. 
The І, С.С. has intimated to the Board of Trade that it has no criticisms 


to offer upon the agreement, and the Gencral Purposes Committee states 
that '' having considered the matter in all its bearings, we do not, subject 
to one or two minor points which we have instructed the Town Clerk to 
raise upon the draft agreement, consider that exception should be taken 
to the proposals of its lessees.” 

Nelson.— T wenty-eight employés of the electricity and light rail- 
ways department have joined Н.М. Forces, and of these four have 
been killed, four discharged and three are prisoners of war in Ger- 
many. 


New Ross (Ireland).—In view of the suggestions made concerning 
the necessity of introducing electric supply, the directors of the local 
gas company have come to the conclusion that, being in possession 
of suitable premises for the installation of the necessary plant, they 
are in a position to supply electricity with a reasonable amount of 
success, The Council have also agreed to give ccmplete facilities 
for the erection of pillars and brackets to carry the overhead electric 
wiring. | , 

Swindon.—The salary of the borough electrical engineer (Mr. A. 
Dimmack) has been increased from £300 to £325 per annum, and 
that of the tramways manager (Mr. T. Medealf) from £225 to £200 
per annum. 


Women Labour in Electricity Works.— Birmingham Elcetrie Sup- 
ply Committee, which has had under consideration the question of 
replacing men released for military purposes by women labour in the 
various departments, has resolved that women should be employed 
in the Corporation power stations, particularly in the switch rooms, 
engine rooms and boiler houses. г: 


LIGHTING AND INDUSTRIAL POWER. 


Bristol.— Last week the Watch and Sanitary Committee reported 
that they had again considered the desirability of extinguishing the 
arc lamps during the summer months, with the result that they could 
not recommend the discontinuance of the are and half-watt lamps. 

In the course of the discussion on the report the lighting of the streets 
was criticised, and the increase in the number of accidents was attri- 
buted to the defective lighting. An instruction to the committee was, 
therefore, adopted, requesting that the lighting of the side atreets be 
reconsidered by them. 


Electric Cooking in Asylums.— The Metropolitan Asylums Board 
are to purchase 12 electrical cooking mincers and mixers. 

It was reported at the last meeting of the Board that the machines are 
made in the United States, and it is hoped that in view of the saving in 
food they affect. and their value owing to the present shortage of labour, 
that special facilities will be given by the Government for their 1mporta- 
tion. The cost before the war was about £70 per machine. 


Electric Furnace Development.— Barnsley Council recently decided 
to give a supply of electrical energy to Mr. Jobn Gillott for an electric 
furnace at his works. 
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Local Authorities and Electric Power Supply.— West Ham Elec- 
tricity Committee have passed the following resolution and copies 
have been forwarded to the President of the Board of Trade and to 
local authorities owning electric supply undertakings :— . 

“ That we are of opinion, having regard to the important part at 
present played by Local Authorities in the supply of electrical energy 


and the extensive character of their capital commitments in relation , 
‘thereto, that Local Authorities owning electricity undertakings are in- - 


adequately represented on the Committee appointed by the President 
of the Board of Trade to consider and report on the future supply of 
electrical power for all classes of consumers in the United Kingdom, 
and strongly urge upon the President of the Board of Trade the necessity 
of increased representation being given to such Authorities," 

Westminster.—The Works Committee has adopted a proposal o£ 
the Westminster Electric Supply Corporation to substitute modern 
incandescent lamps for the arc lamps used for the public lighting 
in the parish of St. George, Hanover Square. 

The proposal is the outcome of representations by the Board of 
Trade to the company on the necessity of exercising the strictest 
economy in the use of fuel, and the company state that the adoption 
of the proposal will effect a saving of at least 2,000 tons of coal and 
250.000 pairs of carbons per annum and the services of 10 men. 
The cost of the alteration will be borne entirelv bv the company as 
also the cost of the re-instatement of the arc lamps after the war, 
if such reinstatement is not required within three months of the com- 
pletion of the alteration. When all the lamps (962) have been 
altered, the rebate to the Council will be at the rate of £2.650 per 
annum. The “Dula” lamp. which is made in Holland, will be used. 
The company must undertake that none of the material or appliances 
to be used shall be of enemy make and origin. 


ELECTRIC TRACTION. 
East Ham.— The lease of the section of the Barking Council's 


tramways which expires on the 31st inst. is to be renewed for three 
years. 


Edinburgh.—The Tramway Committee has 1eceived a communica- 
tion from the Admiralty stating that they were in favour of the pro- 
posed construction by the Corporation of a tramway between Edin- 
burgh and Nouth Queensferry. 

The scheme would be beneficial to Rosyth. and the Admiralty would 
support the Corporation in any application for a provisional order or bill, 
provided there was no actual construction carried out during the war. 

Eleetrie Railway Mobilisation in the U.S.A.—The Committee on 
National Defence of the American Electric Railway Association, 
acting under the direction of the National Council of Defence, has 
undertaken the work of mobilising the resources of this industry 
(representing a capital of $5,000,000,000) for service in connection 
with the war. ' 

The committee is at work preparing maps and data to show the 
availability of all electric lines for military purposes in proximity to 
the entire coast-line of the country. This will later be supplemented 
by similar data for all of the electric roads of the United States. The 
committee is also making a study of the experience of the tramways of 
Great Britain, which have been of great assistance both in the matter 
of transporting men and materials and in the work of recruiting. 

Eleetrie Vehicles in Germany.—The '' Motor" states that the 
Iequisitioning of practically all petrol cars for Government service in 
Germany has given a great impetus to the increased use of the 
electric vehicle. 

Owing to the fact that lead for accumulators was practicably unobtain- 
able it is reported that a new type of accumulator has been perfected 
embodying the old principle of the gas battery. The gases, oxygen and 
hydrogen are prepared by the decomposition of water and compressed 
into the plates forming the anode and cathode. The use of amorphous 
platinum ах a gas absorbent ix said to play an important part in the con- 
steuction of the battery. 

London County Council.—On Tuesday the Highways Committee 
reported that they had arranged for the London Electric Supply 
Corpn. to continue to supply power to New Cross sub-station after 
March 31. 1917. on the same terms as previously. 


It was agreed toamend the Conciliation Board’s scheme for the duration . 


of the war and for six months after by the insertion of the following : 
“ Except as otherwise herein provided, the decision of a board shall be 
final and binding on the parties, and no decision shall be re-opened within 
12 months. Provided that. owing to the abnormal conditions arising 
out of the war (1) any decision may be re-opened after four months, if 
either party represents that the re-opening of the decision is a matter of 
emergency, (2) no conciliation board shall be called upon to meet more 
frequently than once in four months for the re-opening of decisions 
arrived at within the preceding 12 months, and (3) both parties will use 
every effort to secure that the conciliation boards shall not be called 
together more frequently than is necessary." 

Sir GEORGE GOLDIE, chairman of the Finance Committee, in sub- 
mitting the annual estimates for 1917-18, said that the financial results 
of the Council's tramway undertaking for the year just closed would 
clearly be more satisfactory than was anticipated 12 months ago. In 
place of an expected deficiency of £74,000, they might now apparently 
hope for a surplus of about £7,000, and if that revised estimate was borne 
out when the accounts were made up, there would be no need to draw 
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further upon the general reserve fund in respect of the year 1916-17. 
The estimates for the current vear showed a probable deficiency in the 
net revenuc account of £89,402. Оп the basis of those figures, the bal- 
ance standing to the credit of the general] reserve fund would be insufti- 
cient to mcet it, and a draft would have to be made upon the already 
depleted renewals fund, unless some means were devised for obviating 
the adverse balance. The financial position of the undertaking was 
engaging the careful attention of the Highways Committee, who had 
appointed a special sub-committee to consider tramways fares and opera- 
tion. It appeared that since the outbreak of war, additions had been 
made to the wages of tramway employés amounting to £154,100 per 
annum, in addition to war servicc allowances to the dependents of men 
serving with the colours, amounting to £114,300 per annum, and it 
seemed manifest that the revenues of the undertaking derived from scales 
of fares fixed before the war were inadequate to carry the additional 
burdens which war conditions had entailed. Some way would have to be 
found for adding a substantial sum to the present revenues ; for while. 
on the one hand. he-was not aware of any desire so to expand them, by 
the adjustment of fares or otherwise, as to enable the undertaking to con- 
tribute to the relief of the rates, there appeared general agreement that 
it should involve no burden upon the rate payers. 

Manchester.—The Tramways Committee has reduced the con- 
tribution to relief of rates from £100,000 in 1916-17 to £50,000 in 
1917-18. > 

The committee's estimates are based on an income from traffic and 
other sources of £078,700, and after providing for the items of estimated 
expenditure, including £366,500 for wages, salaries, administrative ex- - 
penses, &c., £104,000 for repairs and maintenance, £142,370 for power, 
£103.800 for war service allowances, bonuses, &c., £53,366 for renewals 
and depreciation fund, interest (£46,500), sinking fund and loan instal- 
ments (£65,634). 

The total revenue for the vear ended March, 1917, was £978,602, against 
£939,469 for 1916 and £901,876 for 1915. The passengers carried totalled 
219,097,258, a considerable increase on previous years, but the car miles 
run (18,388,302) was a decrease. The revenue per car mile was 12-600d., 
against 12-197d. and 11-3d. in the previous two years. During the past 
three vears, and including the estimate for the current year, £319.475 
will have been spent in respect of war service allowances. At March 31 
last the approximate amount standing to credit of the renewals fund was 
£424.361, the shrinkage in the value of the £348,419 invested being 
estimated at £106,000, or about 30 per cent. The estimated balance 
ne xt year, after deducting the above sum, will be £341,000. 

Middlesex Tramways.—The County Council have been informed 
by the Metropolitan Electric Tramways (Ltd.) that the public must 
be called upon to pay higher fares. { 

The company’s revised scale of charges was referred to the Light 
Railwavs Committee. It was mentioned that the company's employees 
were asking for a further 10s. per week war bonus. | 


TELEGRAPHY AND TELEPHONY. 


Radio-telegraph Notes.—‘‘The Times” reports that the Germans 
have put forward a proposal for the immediate erection in Argentina 
of a great wireless station capable of communicating with Berlin. 

It is officially announced that there are 30 radio-telegraph stations 
in operation in the Republic of Mexico. | 


Telephony in India.—The Government has directed the Bengal 
Telephone Co. not to instal new telephones or to extend existing 
installations, in consequence of the necessity of economising in the 
use of material. 

At Simla also, owing to the numerous extra official demands, tele- 
phones are not being connected for new private subscribers. The auto- 
matic system is loaded to its fullest extent and an extension of the 
automatic system will, it is hoped, be installed during the coming 


m EDUCATIONAL. 


University of Edinburgh.—The report presented to the General 
Council on Wednesday submitted arrangements for founding 
chairs of French and of medical chemistry for instituting a degree in 
commerce. 

The General Council remitted to its committees to take into consicera- 
tion the development of the university after the war in regard to finance, 
research. relations to universities of the Allies, &c. The report of the 
sub-committee on reforms in examinations, &c., urges (inter alia) that 
more provision should be made for post-graduate instruction and research. 

The Sub-committee on Research suggests that it would be desirable to 
institute a central research fund to be drawn upon to aid individual 
researches. Оп the subject of research and industry the sub-committee 
states that, given that research work in pure science is established on a 
wide and firm basis in the universities, research with industrial applica- 
tions will follow as soon as co-operation between manufacturers and the 
universities can be secured. À beginning might be made by the univer- 
sity oflering to attempt the solution of problems presented to it by manu- 
facturers under conditions of confidential treatment and remuneration, 
which can only be determined by the circumstances of each case. 

West Ham Municipal Technical Institute.—4A special course of 
seven lectures, with practical work, will be given on “ Some Indus- 
trial Applications of Electricity," on Tuesday evenings, from 7. p.m. 
to 9 p.m., commencing May 15. The fee for the course, a brief 
outline of which is given in our advertisement columns, is 2s. 6d. 


204 


\ 


MISCELLANEOUS. 


Goods Traffic on Railways.—It is announced officially that until 
further notice goods for conveyance by goods train between certain 
points will only be accepted and conveyed by selected railway routes. 
It is stated that this will tend to quicken transit. 


. Liquidation of British Companies in Belgium.— It is announced that 

the General Electric Co. of Belgium (Ltd.) (a branch of the General 
Electric Co., Ltd., of London) is included in a list of British firms, 
whose liquidation has been ordered (under the decree of the German 
Government) by the administrative authorities, acting under the 
Governor-General of Belgium. 


Paris National Fair.—It is announced that this fair will be open 
from May 14 to May 31 and the exhibits will all be of French or 
French Colonial manufacture. 

There ace to be special groups for (1) motors, cycles, carriages, railways, 
aviation, &c.; (2) education, science, and arts; (3) electrical in- 
dustries ; (4) mining, metallurgy, ironmongery, ќе. ; and (5) machine 
tools, measuring instruments, &c. 

Problems in Electric-light Switehing.— We have just received from 
Messrs. A. P. Lundberg & “cns, a set of 14 new problems in the 
above subject, the same forming an examination paper for working 
at home with the help of their well-known booklet, * Lektrik 
Lighting Connections." | 

A glance through the questions or problems shows that the use of 
specia] tumbler switches is by no means confined to lighting circuits, 
the other uses being of a most varied and unsuspected nature. As far 
às we are able to judge from a cursory inspection. none of the uses cited 
are otherwise than quite practical. And we think that many engincers 
and advanced students might obtain and study the problems with con- 
siderable advantage to themselves. They may obtain a copy by send- 
ing a card to the firm at 477-489, Liverpool-road, London, N.7. 

Protected Occupations.—The Minister of Munitions has prepared а 
schedule of protected oceupations for men on Admiralty work and 
War Office or Muniticns work, !t is explained that the object is to 
release a cor siderable number of fit men for military general service. 

The schedule willeome irto force on Monday and will supersede all war 
service badges and badge certificates, trade cards under Army Council 
Instruction 2,361, and the М.М. 94 list of protected firms. A scheduled 
occupation certificate (Army Form 3,476 A) will be issued by the Muni- 
tions Area Recruiting Office to сусту man entitled to protection under the 
schedule. 

It is not intended to call up any man engaged оп Admiralty, War 
Oftice or Munition work in an industry cealt with in the schedule who 
attained the age of 32 on Jan. ] last, or who has'not been passed fit for 
general service, subject to provisos that (1) no protection shall be given 
to a man with a bad record for absence from work, (2) that bv arrange- 
ment men otherwise -protected by the schedule may be called up for 
artificer units, and (3) that such men may also be called up if substitutes 
ean be protided. 

The schedule includes workmen who were engaged on March 29 last 
on shipbuilding and marine enginecring ; electricians on oilshale mining 
works ; meta] workers (from the treatment of the ore to the production 
of ingots, billets, bars, rods, sheets, &c.) : caster makers ; brass finishers 
(if 21 years of age by Jan. 1, 1917) ; engine. locomotive, machine or 
motor chassis erectors ; metal turners; magneto machinists (if 23 vears 
of age before Jan. 1, 1917); electrical fitters; foremen electricians, 
armature and transformer winders (heavy work опу), commutator 
builders, wiremen and skilled electricians on repair and maintenance of 
electrical plant (if 23 years of age before Jan. 1 1917); gas producer 
charge hands (if 25 years of age before Jan. 1. 1917); leading electric 
welders (if 23 years of age before Jan. 1. 1917); skilled workmen in 
electric lamp manufacture ; and the following professional occupations 
and positions on administrative staffs : Works, analytical or rescarch 
chemists (if 19 years of age before Jan. 1, 1917) ; mechanical engineers and 
electrical engineers (if 23 years of age before Jan. 1, 1917) ; working 
principals of firms, managing directors, works Managers, assistant works 
managers, heads of administrative departments, incorporated or char- 
tered accountants, and technical staff and clerks possessing high tech- 
nical knowledge (if 25 years of age before Jan. 1, 1917). | | 

In most of these cases men will be called upon to show that they were 
engaged in the occupation specified (not necessarily with the same eni- 
plover) on or before Aug. 15, 1915. 


Tribunal Case.— Befcre the Middlesex Appeal Tribunal last week, | 


the Twickenham and Teddington Elcetrie Supply Co. appealed for 
two single men, one 19 and the other 22, vears, who had been passed 
for general service. 

The Снаткмах (Mr. H. Nield, K.C.): Is it a nursery for young men ? 

Lieut. Carrer: This is a funk-hole. This is à place we сап probably 
raid. 

The Manacen (Mr. Farrer) said they had 42 men of military age out 
of 80. Allefforts to replace them had failed. | 

The appeal was dismissed. 

Unemployment Insurance.—The Umpire has decided that con- 
tributions are payable in respect of the following :— 

Workmen emploved in the manufacture of electrical appliances for 
railway signalling and for electric control of railway signalling installa- 
tion. 

Workmen engaged m adapting gas and candle fittings for electric light, 
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TENDERS INVITED AND ACCEPTED. 


ARAMA 


Coal-Conveying Plant. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 11 for the supply and erection of coal-conveying plant at 
Stuart-street generating station. Specification’ from Mr. F. E. 
Hughes, Town Hall, Manchester. ` 
Hydraulic Accumulator and Electric Pump. 

MANCHESTER Corporation require tenders by 10 a.m. May 11 
for the supply and erection of a hydraulic accumulator and an 
electrically-driven ram pump. Specification from Mr. F. E. Hughes. 
Electric Lamps. 

The VicrorRIAN RAILWAY COMMISSIONERS require tenders by 
11 a.m. May 23 for supply of 8,250 Incandescent Electric Lamps 
during the year ending June 30, 1918. Specification, &c., from the 
Commissioner's Offices, Spencer-street, Melbourne. 


West HaM.—The Electricity Committee received two tenders 
for the supply of a marine type boiler, and the lower, that. of 
Messrs. Babcock & Wilcox, £10,734, has been accepted. The 
Stirling Boiler Co. also submitted a tender, but Messrs. John 
Thompson (Ltd.), who were invited to tender, did not quote. 

Hvrr.—The Corporation has accepted the tender of the Davenport 
Engineering Co. for the supply of cooling towers at the Sculcoats- 
lane generating station at £5,100. The Premier Cooler & Engineering 
Co. and the Lancashaire Water Cooler Co. also tendered. 

KeETTERING.—The Council have accepted the tender of the General 
Vehicle Co. for the supply of a 31-ton G.V. electric tipping wagon. 


APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is required for the Government 
electrical department of the Federated Malay States. Salary £360, 
rising to £390 by annual increments of £15, with a duty allowance 
of £75 per annum. Applications to Messrs. Preece, Cardew, Snell & 
Rider, 8, Queen Anne's Gate, London, S.W. 1. See advertisement. 

An assistant is required in the physics and electrical department 
of the Borough Polytechnic Institute, Borough-road, London, S.E. 1. 
Salary £180-£200. Forms of application from the Principal. 

The Walthamstow Higher Education Committee of Essex County 
Council require a headmaster for their engineering and trade school. 
Commencing salary £300. Forms from Mr. J. Н. Nicholas, County 
Offices, Chelmsford. Applications by May 5. 

A chief inspector of telephones is required by the Ceylon Govern: 


ment. Salary £250, rising to £300, with duty allowance £50) or 
quarters, Applications to Messrs. Preece, Cardew, Snell & Rider, 


8, Queen Anne's Gate, London. S.W.1. 


Oban Lighting Committee have appointed Mr. T. Gerrard, of 
Keighley, an assistant electrical engincer at the municipal electricity 
works. 


| BUSINESS ITEMS. 

The General Electric Co. (Ltd.) inform the trade that their new 
general discount sheet (dated Мау 1, and referring to all depart- 
ments) is now ready, and copies will be supplied on application to the 
company at 67, Queen Victoria-street, E.C. 

The head office of Messrs. E. Cleaton, Rees & Co., has been re- 
moved from 21, Mosley-street to 1, Eldon-square, Neweastle-on-T y nc. 

Owing to their premises having been commandeered, the British 
& Overseas Engineering Svnd. (Ltd.) have removed to Sardinia 
House, Sardinia-street, Kingsway, London, W.C. 3. 

Sale of Shares by Tender.— Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whcm terders are to Le delivered by noon of June 14. 
Fur:her particulars are set out in ап adverisement. 


Sale by Auction.—Messrs. Goddard & Smith will sell by auction 
on the premises at 133 & 135, Oxford-street, W., on Wednesday next 
at ] p.m.. the stock of up-to-date electrical appliances and fittings, 
electro-medical apparatus, &e. Further particulars are giveu in an 
advertisement and catalogues may be obtained of the Auctioneers, 
196, Piccadilly, London, W.1. 

Plant for Sale.—The Trafford Power & Light Supply (Ltd.), 
Trafford Park, Manchester, advertise for sale two 600-kw. Mather & 
Platt dynamos suitable for coupling to oil or gas engines, and two 
600-kw. Brush-Mather & Platt steam dvnamos. 
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FINANCIAL 


ù 
COMPANIES’ MEETINGS AND REPORTS. 


Direct United States Cable Co. (Ltd.) 


The seventy-fourth ordinary general meeting was held on Tuesday, 

Sir JAMES PENDFR, Bart., the chairman, presiding. 

The SECRETARY (Mr. Wiliam Miles, F.C. LS.) having read the 
notice convening the meeting and the report of the auditors, 

The CHATRMAN said there are few matters upon which it is necessary 

for me to comment. If you will turn to the revenue account, you will see 
that we have received our usual rent from the Western Union Co.. and, 
in addition, the interest and dividends on investments have amounted 
to £13,980, which, I may remark, is a little in excess of the interest and 
dividends received for the previous year. Ая the figure shown is the net 
amount, after allowing for deduction of income tax at the source, I think 
you will auree that the interest and dividends received have given a 
very satisfactory return upon our investments, in view of the increase in 
income tax. On the other side of the account, provision is made for the 
consulting electrician's fec, income tax and directors? fees, and, after 
Paying the usual dividend of 4 per cent. for the vear, less tax, a balance 
of revenue remains of £32.611. 178. 7d., which has been transferred to 
the reserve. fund below. The cost of maintaining the cables for the 
year amounted to £17,503, as compared with £16,088 in the previous 
year—which, vou will obseive, is about. £3.500 in excess of the income 
from our investments—and after allowing for this and a small loss on the 
sale of securities of £301, the balance to the credit of the reserve fund 
‚аеш at the 31st March last was £502,511. 13s. 10d., made up, for the 
most part, of investments which cost £450,751, and in respeet of which 
£50.00) has been written off on account of market depreciation, leaving 
their book value at 400.751. The balance of the reserve fund is chiefiy 
represented. by tho cable on hand, which appears in the balance sheet 
at its cost price of £76,110 and cash at the bank. | mentioned last vear 
that our stock cable was purchased just before the war at a very low 
pice, and w^ may congratulate ourselves upon the fact. not only that we 
have an adeq uate stock of cable, but that if we were able to re place it at 
this time it would involve us in quite double the amount of its original 
cost. 

I have no doubt that some sharcholders may think that out of a balance 
revenue of £32,000 the Directors might have seen their way to have paid 
a bonus of, say, 1 per cent. upon the share capital of the Company. I 
need scarcely assure you that that matter was very carefully discussed 
by the Board, and we were unanimous in our conclusion that in view ot 
the very heavy depreciation in the securities and the existing condition of 
affairs, we should be best serving the interests of the Company by limiting 
the dividend to the 4 per cent. that has hitherto been paid. Lean oniy 
hope that before we meot you ayain that the war will have terminated 
with complete victory for the Allies, and that Т may have the pleasure of 
presenting an account as satisfactory as that which vou now have hefore 
you, with the added pleasure of a substantial bonus to the shareholders as 
some recompense for their patience during the past three trying years. 
I now move that the report and accounts be received and adopted, and 
that the dividend of 2s. per share, less income tax, for the quarter ended 
March 31 last be approved. 

Mr. JOHN VARLEY seconded the motion, which was carried unani- 
Mously. 

The retiring directors (Sir James Pender, Bart.. and Mr. Н. C. B. 
Underdown were re-elected, and the auditors, Messrs. Deloitte; Plender, 
Griffiths. & Co., were unanimously re-appointed. A vote of thanks to the 
chairmen, the directors and the staff terminated the proceedings. 


British Westinghouse Electric & Mfg. Co. (Ltd.) 


The Chairman (Mr. J. Annan Bryce, М.Р.) presided over the meeting 
last мек, and gave an analysis of the annual report and accounts. Не 
said that the number of workpeople employed in the factory was at the 
outbreak of war 5.223, of whom 4,720 were men and only 513. or about 
l0 per cent., women. Аё the end of 1915 the number was 6,679, at the 
end of 1916 po 284, and at present the number was 8.037, of whom 5.505 
were men and 2,532, or about 311 per cent.. women. The old skilled 
labour had almost entirely disappeared, and the present. personnel, the 
result of continual dilution by less skilled or entirely unskilled elements, 
was necessarily less experienced. As à consequence accidents had nn- 
fortunately inereased, though every possible safeguard that could. be 
devised was provided against them, and the number of accidents was 
neatly а third greater in 1916 than in the preceding year. Though the 
labour was at the outset entirely unskilled and inexperienced it was 
anxious to learn, and did its best ; it was gradually becoming experienced 
and acquiring skill. The women had been most willing even to tackle 
work requiring physical strength apparently in excess of their powers, 
and they were becoming proficient in many kinds of difficult. work. 
In addition to the factory hands there was an office staff of about 2,000, 
of whom 600 were women. They had written off patents, &c., a further 
sum of £25,000, and the item now stood at half the amount of three years 
ago. Since 1904 the cost of new реа had been charged to revenue. 
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MATTERS. | 


ARANANANANAN Ý 


The amount written off for ordinary depreciation was about £5.500 less 
than in 1915 because it was charged at a fixed rate on a smaller book 
value, and the amount would continue to diminish every year unless the 
cost of additions to plant reached the amount of the depreciation itself. 
In the case of special depreciation different considerations arose. — "This 
усаг the amount had been increased by £9,000 to cover additional wear 
and tear due to the present conditions of operating the machinery, such as 
the character of the labour, necessity for night shifts, &c. The item 
+ Shares and debentures in other companies " was £177,502, compared with 
£175,586 last vear. The principal constituent in the item was their French 
investment. Both the French and Italian W estinghouse companies were 
engaged almost entirely on war work for their respective Governments. 
The French company had done well, but the Italian ecmpany had made 
some loss, due to the rise in wages and materials since the contracts were 
taken In France, recent legislation had imposed taxation on excess 
profits, but all the principles upon which it would be applied had not vet 
been settled in practice, and the extent to which the company would be 
affected was still uncertain. The Norwegian company had made a small 
profit. There was reason to believe that after the war there would be a 
good field for those companies, апа preparations were being made — 
reorganisation and reconstruction of buildings—'n so far as was possible 
under war conditions, for taking advantage of an increased demand, 

which, at any rate in France, where destruction had been so gicat, was 
likely to be large. The gross profit for the year was £311,198, compared 
with £293,988 in 1915. an increase of £17,210. The net profit. was 
£199,346, compared with £176,751, an increase of £22,595. The relative 
increase in net profit was mainly due to the smaller amount written otf 
for ordinary depreciation. The tonnage output in 1916 was 22! per cent. 

greater, and the value, owing to higher costs, 40 per cent. gre ater than in 
1915; but the aggregate gross profit was in 1916 опу 58 per cent, and 
the aggregate net profit only 13 per cent. greater than in 1915. There 
had thus been a great fall in the rate of profit. The main reason was that 
in 1916 they were engaged with orders connected directly or indirectly 
with Government war work. on which margins were cut. fine, but there 
were other contributory causes. ‘There had been great advances inavayes 
and materials which could not be foreseen when the ordeis were exti- 
mated for, and their effect had been accentuated by the unavoidable 
delays in the completion of orders, A further cause of the diminution of 
the rate of profit had been the continual dilution of labour previously men- 
tioned. With the still uncertain effects of the Munitions Aet and excess 
profits taxation it was absolutely necessary to provide a large sum. and 
the amount of the earry-over (£89,735) was none too great, though he 
hoped it would prove adequate. 

During the vear under review their orders had been more than main- 
tained, as, excluding the large railway contract which he mentioned last 
year as taken in 1915, the normal business of 1916 showed a considerable 
increase both in volume and value, while in the current year there was 
also a considerable increase in orders compared with the corresponding 
period of 1916. There had been a satisfactory addition to their trade 
with the Continent, particularly in France and Russia, while their busi- 
ness with Australasia and South America had considerably improved. 
On the whole, their exports, in view of the difficulties of transport. must 
must be considered satisfactory. Though at the end of the year the 
financial position was quite casy. it might be that before long, under the 
present conditions of high wages, dear materials, delay in completion of 
orders, with conrequent longer and larger locks- up of capital and a 
growing business, necessitating fresh manufacturing facilities, they 
might have to contemplate an addition to their capital. So far they 
had been able to meet the position out of revenue, but in view of the 
immensely increased. demands of the "Treasury —and no one knew how 
much further they might go—it would probably not be possible to defer 
much longer a request for permission to raise fresh capital. He was not 
alone in thinking that the poliey of the Treasury in increasing the direct 
taxation of industry had gone far enough, and in one respect a great 
deal too far. He described fully last усаг the highly inequitable etfect 
upon them of the excess profits tax. and since then the injustice had been 
enhanced by the policy of the Treasury in the last. Finance Aet, in virtue 
of which it not only exacted an additional 10 por cent —that was 60 per 
eent. in all—of the profits, but it reserved to itself the right to claim 
either that 60 per cent. or the 80 per cent. calculated on a diferent 
system exactable from. controlled establishments under the Munitions 
of War Act, whichever might give a better result to itself. It was not, 
however, so much the injustice on which he had to insist. What he was 
quarrelling with at the moment was the poliey of | killing the goose 
which lays the golden egg.” The poliey which prevented an industrial 
concern from providing for expinsion out of savings. How was industry 
going to provide after demobilisation fer the employment of the vast 
additional mass of labour which would be thrown on the market by the 
return of the troops and the cessation of munition requirements ? 
Remember that to meet the colossal taxation to be borne by the present 
and rising generations there must be an immense increase in production, 
Where was the money to finance it to come from ? There was much 
talk of trade banks and of industrial banks. They were exeellent things, 
but even if they were to be provided in unimaginable numbers, who wag 
to provide their funds ? Not the ineome-tax piyer, whom the lato 
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Secretary of the Treasury menaced with 10s., or the super-tax payer, who 
already paid 10s., and was threatened with an increase ; not the excess 
‘profit taxpayer, who already in many trades was being sucked dry so 
dar ae thc chance of providing for expansion was concerned, and who 
also was being threatened with a rise to 80 per cent. He would not 
believe that the present Chancellor of the Exchequer, who was a business 
man, wonld fail to recognise the disastrous effects of the excessive taxa- 
tion of industry. Other belligerent countries had shown more consideration 
for industry than we. Some of them had followed our example in іт. 
posing taxes on excess profits. but none of them were anything like so 
severe as ours. In some cases they were graduated up to a maximum of 
50 per cent., while in others, as for instanes,in France, there was the wise 
provision—and that was a point he wished to emphasise—that profits 
de voted to expansion were allowed to escape excess profits tax altogether. 
Germany, our principal trade as well as war enemy, had not. ко far as he 
knew, imposed any excess profits tax, and had not even increased the 
income tax. Ан a result the great German concerns in the electrical 
trade had accumulated vast sums in cash—it was true it might prove to 
be only piper cash—for the inevitable fight after the war. He had 
ately seen the balance-sheets of three of these companies for the усаг 
1915 (the Allgemeine, the Sicmens-Schuckert and the Bergmann). The 
first had by that time accumulated а cash reserve of 74 millions, the 
second 23 millions, and the third 1} millions—sterling, not marks— 
funds which were expressly mentioned as available for operations after 
the war ends. It seemed to be assumed by some well-meaning people 
that when peace was declared there would be an end of economic wer 
also, and they deprecated any measures tending to perpetuate it. It 
was forgotten that the military war is only the complement of the eco- 
nomic war which, started half a century ago with the 200 millions indem- 
"ity robbed from France, had been waged ever since, with the purpose, 
as they now knew, of dominating the trade of the world. He had 
before him lately a striking instance. A great German firm had main- 
‘tamed a factory in Ergland entailing for the last 10 years an annual 
Joss of some £100,000, with the express object of keeping prices in this 
country low, and so preventing that particular industry from being able 
to compete abroad. The economic war Germany would телеу more 
savagely and more unscrupulously than ever if she could, and “it must 
be our aim, if we are not їо ро under, to use every means to defeat her.” 
As it was, they were urged by the Government to capture her trade, but 
bereft by it of the wherewithal. The Government were taking the savings 
of industry, and the manufacturers of this country would have no means 
to undertake the immense business which the world would offer after the 
war, while the vast mass of labour set free inthis country would be short of 
employment. There mist bea catastrophe unless the Government, which 
had taken the manufacturers’ moncy, stepped in behind him with its 
credit. They had daily evidence of immense business open to them in 
every country where they traded, in France, Italy, Russia, Spain, and the 
Dominions— business demanding great extension of their works and the 
employment of masses of labour, but which they should be unable to 
undertake without large additions of capital. Meanwhile others were 
steppiny into the breach. America, with her vast resources, had started 
a powerful organisation. which was securing business in every quarter. 
Happily they knew that she had no ulterior objects, but they could not fight 
friendly rivalry without money, and if they were to avail themselves of 
. post-war opportunities they must obtain fresh capital. Their educational 
scheme, under the able guidance of Mr. Fleming, continued to make excel- 
lent progress. They had now 328 bound apprentices, an increase of 45 
since the end of 1915, all of whom attended their schools, and lectures 
were given by 30 foremen, against 23 in 1915. A teachers’ training class 
had been formed to render junior teachers more proficient in the art of 
imparting knowledge. Many of their students attend the Manchester 
School of Technology. Опе of them had gained a three years’ scholar- 
ship of £50, and had proceeded to the full university course. А trade 
apprenticeship association had been formed to cater for the social side, 
und was flourishing. ‘The classes for women had been extended to pro- 
vide training for those engaged on technical calculations, testing and chem- 
ical laboratory work, and were proving of much benefit. Special arrange- 
ments had been made during the vear for research work in connection 
with materials, processes and products, and for that purpose the equip- 
mente of the chemical laboratory had been considerably increased. The 
staff engaged on this work included graduates from many of the leading 
universities; The number of men who had joined the Colours up to the 
end of February, 1917, was 2.469. of whom ther. were killed in action 168. 
Such labour difficulties as they had had it had been found possible to 
settle by tactful handling, and he was happy to say that in that respect 
their works manager (Mr. Mensforth) has ably continued the policy of 
Mr. Lang, now managing director. The future of British industry 
depends upon the loyal co-operation of employer and employed. The 
interests of the shareholder and the workmen were the same, The one 
could not be bappy without the other. : 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The report for 1916 
states that large contracts are in hand, the current order list being well 
above the average. After providing for general charges, maintenance of 
plant and buildings and interest on the debenture stocks and loans, the 
balance is £21,630, and, with £9.32 brought forward the total available 
is £30,956. The directors recommend that £8,000 be applied for depre- 
viation of property, patents and goodwill, that £2.044 be applied in pav- 
ment of t he further 4 per cent. interest to which the holders of the 6 per 
cent. prior hen participating second debenture stock are entitled out of 
the first net profits available for dividend in any year, that £7.055 be 
placed to general reserve and that the balance of £13,857 be carried for- 
ward 
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JOHNSON & PHILLIPS (LTD.)—Mr. R. W. Blackwell, who presided 
over the annual meeting last жеек. said that the gross profit for 1916, 
after making provision for bad and doubtful debts, and after charging 
to revenue upwards of £8,000 for maintenance of buildings, plant, &c.. 
amounted to £56,060. "With £25,300 brought forward the total with 
which thev had to dea] was £81,361, out of which they had to deduct 
remuneration of directors, auditors and trustees, interest on debenture 
stocks and loan, depreciation, &c. The board had considered it 
advisable, in view of the conditions prevailing at present, to carry 
£10,000 to general reserve, and to place a further sum of £10,000 to 
special reserve account. They had, furthermore, thought it best to 
reduce the book value of the company's patents by £2,575, inasmuch ax 
they had not been able fully to utilise their patents under existing cir- 
cumstances, and could not clearly see when normal conditions of trade 
would be restored. After those deductions (£62,650) there was an 
available balance of £18,711. The directors recommended payment of a 
dividend at rate of 5 per cent. per annum (tax free), leaving £9,961 to be 
carried forward. It was the opinion of the board that it would be unwise 
to make any larger distribution. In their reserves and in the carry 
forward it was indispensable that they should hold a considerable cash 
reserve, The total outstanding of both first and second debentures 
amounted to £154,948. During 1916 they had added £14,053 to capital 
account by additions to buildings and plant, and provided £12,000 for 
depreciation, The company had not been benefited by the war; they 
had merely held their own. They had had great difficulties to meet, and 
had met them with fair success. 

PRITCHETT & GOLD AND ELECTRICAL POWER STORAGE CO. 
(LTD.) —The directors’ report, submitted at the general meeting on 
Monday, showed that the net profit for 1916, after providing for 
de preciation, debenture interest and reserve for leasehold redemption 
was £10,183, making, with £1,105 brought forward, £11,288. De- 
ducting interim dividend at 5 per cent. per annum on the preference 
shares (£618), the balance was £10,670. ‘The directors recommended 
a dividend of 5 per cent. per annum on the preference shares for the 
half-year ended Dec. 31, 1916 (£580), a dividend of 15 per cent. on 
the ordinary “© A " shares (£2,325) and a dividend of 10 per cent. on 
the ordinary '' B" shares (£1,446) and that £265 be written oft 
amalgamation expenses, £3,000 placed to general reserve and £600 
to reserve for depreciation of investments, leaving a balance to be 
carried forward (subject to income and excess profits taxes) of 
£2,455. The turnover for the year showed a considerable increase 
compared with 1915 and the net profit an increase of £2,067. The 
improvement in net profit would have been materially better in 
normal times, but the merease in the cost of materials and labour and 
in expenses generally resulted in a considerable reduction in the rate 
of profit earned. The Millwall works were closed in August last 
and manufacturing is now concentrated at the Dagenham works. 
Owing to a recent order of the Ministry of Munitions the business in 
the immediate future willlipractically be confined to work either 
directly or indirectly for Government departments. It is anticipated 
that this will result in a reduction of turnover for 1917. The Feltham 
property and plant was sold during the year at a small profit. А 
portion of the purchase price remains on mortgage until six months 
after the conclusion of the war. 

Mr. JAMES GRAY, who presided at the meeting in the absence of 
Mr. G. E. B. Pritchett (the chairman of the company),said Mr. Prit- 
chett had, in consequence of the work involved in the amalgamation 
and re-organisation of the business, had a temporary breakdown in his 
health and had been prevailed upon to take three months' rest, and 
Mr. C. R. D. Pritchett had been appointed by the Boardto undertake the 
duties of managing director during his absence. Much of the Govern- 
ment work was obtained at pre-war prices and left only a small margin 
of profit, but when times were normal the Board had rcason to 
believe that the estimates formed at the time of the amalgamation 
would be fulfilled. The gross profit for 1916 (£30,162) showed an 
increase of £7,556 and the total amount at credit of profit and loss 
account (£31,360) an increase of £8,233. The net profit showed an 
increase of £2,067. which was satisfactory, having regard to the un- 
favourable conditions under which they had been working. The 
large amount of war work on hand and the difficulty of obtaining 
prompt supplies of materia] made it necessary to carry large stocks, 
and they had been unable to ship batteries ordered from abroad. which 
caused a larg-r lockupof capital than they could well afford. Th- Ger. 
mans in the past had had a large portion of the foreign and colonial 
trade in batteries, which it would be the business of British concerns 
to capture. The addition of 20 per cent. only to the pre-war stan- 
dard of profits was insufficient to permit an effective effort to be made 
to secure further markets. The report and accounts were adopted, 
and the retiring directors, Mi. G. E. B. Pritchett, Major A. G. Gold, 
D.L., and Mr. Е. €. Graham Menzies, were re-elected. 
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MEMORANDA.—(Miv 1).—Consols, 56. Consols Pay Dav, June 1. 


Stocks and Shares Ticket Days, May 10 and 29, Pay Days, May 11 and 
30. Price of Silver, 3734, 

EASTERN TELEGRAPH CO. (LTD.)—The date for the payment of the 
additional dividend amd bonus on the ordinary stock is May 15, and not 
May 5, as stated in our last issue. 

SUBMARINE CABLES' TRUST.—The numbers of the 68 certificates 
which were drawn on Tuesday, the Ist inst., for payment out of surplus 
income are set ont in an advertisement. 
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THE ROUND TABLE. 


à By “ KVA.” 


EVENT OF THE WEEK.—-The chairman of the Todmorden 
Gas Committee objects to the Todmorden Electricity Com- 
mittee buving a new turbo-generator, because “it would be 
saddling the borough with another white elephant.” 

* * * * 


ГД 


Apropos of the above, Seaton would probably зау that he 
knows of turbo-generators that are " whited sepulebres " ! 
* * * * 


Mr. Arthur Goodwin, general manager of C. A. Vandervell 
& Co., has given it as his opinion that the magneto will be 
replaced on all but the expensive cars bv coil and battery 
ignition in conjunction with the lighting and starting dynamo. 
To all of which the Hun manufacturer of magnetos replies 
" Bosch ! " 


* * * * 


“ Electrically Tempered Tools” is an innocent looking 
headline, but it’s my experience in making munitions that quite 
a lot of tools are very nasty tempered. [KVA. is engaged on 
the manufactare of munitions— Eps. E.] 

| * ж ж * 


\ is suggested by a correspondent that Mr. C. Н. Merz has 
been ` connected” with extra-high-tension power 'trans- 
mission for so many vears that he should by now have a 
strongly developed “ corona." | | 


* * * * 


I owe Aberdeen an apology. Under the title of Keononties 
of the Moment " I attributed to that city’s electricity depart- 
ment the payment of bonuses to the staff out of the electrical 
engineer's army рау; of course it should have been Dundee ! 

* * * * 


Mr. Michael Longridge laid about him in rare style in his 
Presidential address to the Mechanical Engineers. 1 hope 
every engineer—mechanical and electrical- will read every 
word of it. I have.extracted one of the most poignant pas- 
sages :— 

The mechanical engineer must be held responsible for the main- 
tenance and efficiency of the workshop on which the feeding of the 
people and the defence of th: people against their enemies now 
depend. He became ard he remains a trustee for the British 
Empire. How did he discharge the trust? By humbly seeking 
knowledge to turn the gifts of Nature to the use of man ? By in- 
voking the aid of science to develop the discoveries of the men who 
‘had prepared the road to his success ? By caring for the welfare 
of the thousands who were spending their waking in his factories ? 
By giving them a fair share of the protits of his business ? I think 
we have the grace to-day to answer NO. I think we are willing to 
eonfess that our heads were turned bv elation at our prosperit v, 
that we are obsessed by admiration of our own achievements ; too 
confident of the sufficiency of our limited knowledge; too con- 
temptuous of the few who tried to throw the light of science on 
our path; too eager for wealth, and the social influence wealth 
could buy in the new state of society ; too careless of the needs 
and aspirations of the " hands" who helped to make the rapid 
accumulation of large fortunes possible, 


* * * * 


| OUR HOT PLAfES. 
No. 236 to— ' ; 
Mr. Michael Longridge, for his vigorous, stimulating, and 
characteristically British Presidential address to the Institution 
of Mechanical Engineers. | 


TUNGSTEN FOR ELECTRICAL CONTACTS 
MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 


Recommended for use for X-Ray Targets, and as Contacts on laduc- 

tion Coils and Tapping Keys. Magnetos and similar devices where 

there is frequent making and breaking of Electric Current. Also 

suitable for Cas Engines, Circuit Controllers, and like purposes. 
Write for Particulars :— 

THE L.P.S. ELECTRICAL COMPANY, 14, Howick Place, Westminster. 
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THIRTY-SEVEN YEARS AGO. 
[From THE ELeEctRIcIAN, May 1, 1880.] 


REGENT STREET.— The Société Général d’Electricité recently made 
proposals to the St. James’ Vestry (Westminster) to light Regent- 
street by the clectric light, at a cost of 24d. per lamp per hour. Tho 
Vestry calculated that the total cost of the light would be £18. 15s., 
as against £3. 1s. 4d. per annum, the,present cost, so the proposal was 
not accepted. 

ELECTRIC CLOCKS FOR PaRis.—On March 22 M. Fresca brought 
before the Academy of Sciences а memoir `* On the Electric Regula- 
tion of the Hour in Paris." A certain number of good clocks are dis- 
tributed on two telegraphie systems, their action being regulated 
every second from horary centres. Six of these have been in action 
sinc ғ Jan. 3, and six others are about to be set up. 

Is rr oF Practica Use ?— Pierre Valcour, of Lockport, N.Y.. has 
invented a portable cable. A metallic, cigar-shaped vessel, about 
30 ft. long. contains the machinery and wire. This floats about 
100 ft. in the wake of the vessel. When 200 miles have been accom- 
plished an automatic connection releases a leaden sinker weighing 
5 ]b., and this as the vessel goes on finds its way to the bed of the 
ocean. At the point where the sinker is attached the wire is much 
heavier for a distance of 200 ft. Thus. at every 200 miles this shell, - 
which is full of automatic and clockwork machinery, releases a sinker, 
thus fixing a telegraph wire on the bed of the ocean. The object of 
the shell is that the wire should not be at the mercy of the rolling and 
pitching of the ship. 


jO(———————————"—————————— — — ———— 


Lift Accidents.—-At a recent ecroncr's inquiry into a death due to 
а lift accident the City Coroncr, Dr. F. J. Waldo said his experience 
of lift accidents in the past 18 vears was that thev were mostly 
preventable, and the fatalities were increasing, especially in the City. 
The lifts were mainly electrical and hydraulic. He had held 14 lift 
inquests in 1916, and for the fivst thrce months of this vear investiga- 
tions had been held into 10 cases. 

Manufacturers’ Advisory Committee to Ministry of Munitions.— 
In March last a deputation from manufacturing associations waited 
upon the Minister of Munitions in order to suggest that manufac- 
turers and employers should be taken more into confidence and. 
consulted in regard to the steps the Government consider it necessary 
to take, and thus entail the minimum of interference with out put. 

As a sequel to this, the Ministry have now appointed а Manufae- 
геге? Advisory Committee to the Ministry of Munitions, composed of 
the following members: Messrs. G. Mure Ritehie, Douglas Vickers, 
Geo. Terrell, M.P., В. G. Perry and Н. McGowan, and Sir Frederick H. 
Smith. | 

Argentina.—The Commercial Court of the Republic has decided 


. that foreign companies are not required to publish their statutes in 


the loca] newspapers in order to obtain registration and permission 
to work in Argentina. 

The only requirements are (1) proof of having been const it uted in accord - 
ance with the laws of the country of origin, (2) inscription in the “ Public 
Register of Commerce " of the articles of association and authorising 
documents, and (3) reciprocity by the country of origin. | 

Sourabaya (Java) Exhibition.—The  Algemeine Nederlandsch- 
Indische ‘Teutonstelling, Soerabaia, is to be held from Мау | to 
Nov. 1, 1919, or, alternatively, as soon as possible after the con- 
clusion of peace. 

A special section will be devoted to agricultural implements. and 
electricitv, but all branches of commerce and industry will also be 
represented. The exhibition is being promoted by private enterprise. 
but the Acting Director of Agriculture, Industry and Commerce is on 
the advisory board. and the Municipality of Sourabaya has voted a sum 
of money towards the expenses, - | 

Switzerland.—A Government concession has been granted to a 
svndicate in Olten for the construction of an electric railway of metre 
gauge, 11-3 km. in length, from Olten to Niedererlinsbach, with a 
branch line, 2-7 km. in length, from Obergósgen to Lostorf. There 
will be three intermediate stations on the main section. The motive 
power will be furnisped by a hydro-electric plant already established 
at Olten-Gósgen. The total cost of construction js placed at 
2,097,000 francs (£83,880 at. par rate). 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Sample on application. 


. J. BLUNDELL & SONS, 
GOLD, SILVER 2 PLATINUM REFINERS, 199, WARDOUR STREET, И. 


“* Gosilplat, Ox., London.” 4746 Gerrard. 
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IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Oontro! Pillars 
Distribution Boards 
Main Switchboards 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Hran Orrice: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: У квтквх 6349. Telegrams: ''BixMBRALOS, Kens, LoNDoN.' 


Supplies Dept.: $8 & $9, UPPER THAMES STREET, Е.С. 4. 
кр бүтү 5350, i Telegrams: ‘‘Sizmotor, CExT., LONDON.” 


HOME BRANOH ADDRESSES: 
Brnauincnau—Central Ho., New St. | MaANCHESTER—1098, Deansgate. 
Barstot—30, Bridge Street. NEwcASTLE—64-68, Collingwood 
Carpirr—89, St. Mary Street. SuarrieLtp—22, High St. (Bldgs. 
GLascow—66, Waterloo Street. SouTHAMPTON—46, High Street. 


Branches in Principal Towns Abroad. 


“ Hotel Life NN \ ! y 
suits me 
admirably." M 


| е. 
| For Hotel Lighting 


POPE 


ELASTA 


(British Made) 


WIRE LAMPS 


Strong- Brilliant—Economical 


Advt. of Pope's Eleciric Lamy Co., Ltd.. Ну е Road, Willesden, N.W 10. 
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BRITISH TRADE WITH CHINA. 


In our last issue we gave an abstract of the address which was 
delivered at the London Chamber of Commerce by Mr. Archibald 
Rose, H.M. Commercial Attaché at Shanghai, on our trade with 
China, means of developing same, &c. Mr. Rose has kindly sent us 
a list of 62 towns and cities in China which either have electric supply 
undertakings or the question of obtaining asupply is at present under 
consideration. There are 25 other towns, mainly in Manchuria, 
in which a supply of electric current is also given, but particulars of 
these are not yet available. 


In the February issue of the Shanghai “ British Chamber of Commerce 
Journal" some particulars (taken from the Japanese '' Zaisei Keizai 
Jiho”) are given of the electrical industry of China, whichis described “ as 
yet in its infancy,” existing enterprises being confined almost entirely to 
large towns and open ports, and seldom extending beyond urban districts. 
The aggregate руш electric motors in China is stated to be only 
70,000 kw. The number of electrical undertakings throughout China 
is 87, of which 62 are located in China proper and. 25 in Manchuria. 
Eighty supply light or power services or both; four are carried on in 
conjunction with electric railways, while three are devoted to the manu- 
facture of electrical apparatus and supplies. In China proper (including 
Hong Kong) there are only three cities (Shanghai, Hong Kong and 
Tientsin) where there are electric tramways. The South Manchuria 
Railway Co. operates street railways at Dairen and Fushun, the only 
towns having such services in Manchuria. According to the latest data, 
the electric energy supplied for power and light throughout China totals 
33,000 н.р. and 1.375,000 c.p. respectively. As а prime mover, steam 
power is almost са employed іп China, water power being 
utilised only in Yiinnan. 

Out of the 87 Chinese electrical undertakings, six are Chinese Govemn. 
ment enterprises, 53 are managed by Chinese private individuals, while 
the remaining 28 are foreign undertakings. Some of the Chinege private 
businesses, however, are run with foreign capital, so that the enterprises 
really under Chinese private management aie only 41. Out of the 28 
foreign undertakings Japanese intcrests number 10, seven of which are 
located in Manchuria. The capacity of the plants, represented by the 
Chinese (both Government and private), foreign (Japanese excluded) 
and Japanese enterprises is 22,000, 31,000 and 17,000 kw. respectively. 
The capitalisation of the industry amounts to about 36,000,000 yen 
(yen —2s. 04d.) of which foreign investments represent 14,000,000 yen, 
and Japanese investments to 5,000,000 yen. Electrical enterprise in 


China has not yet attained such a stage of development as to yield satis- 


factory returns on the capital, only 13 businesses declaring an annual 
dividend of 5 per cent. With the general development of industrial and 
economic resources in that country this branch of enterprise is bound to 
expand. n 

The first telegraphic system in China was introduced in 1882, under 
the direction of a Danish expert; the private telegraph business was 
nationalised in 1908, and now the entire service is controlled by the 
Ministry of Communications. At the end of 1913 telegraph lines ex- 
tended over 37,403 miles, with 51,129 miles of wire. Submarine cables, 
with the exception of the Woosung -Canton line opened in the early part 
of 1915, ere all under foreign control. The telephone service, inaugurated 
in 1903, consists of Governmen: (both central and provincial) and private 
undertakings. The control of both telegraph and telephone systems 
is practically in the hands of foreigners, from the circumstance that these 
systems were constructed by the aid of foreign capital. 


The electrical apparatus and supplies branch of the electrical industry 


is almost nonexistent, with the result that there is severe competition 
in the Chinese market for the sale of apparatus and supplies. Before the 
war Germany occupied the first position, the United Kingdom the 
second and Japan came third in the value of goods of this class imported 
into China. Since then a considerable change has taken place, with con- 
sequent increase of imports from Japan and the United States. The 
following figures for 1913, 1914 and 1915 (given by the Board of Trade 
“Journal ") show the early effect of the war on imports in this line from 
different countries :— 

United Kingdom, 596,472, 735,870 and 403.851 Haikwan taels; 
Germany, 845,422, 735,884 and 1,412; Japan, 392,749, 688,140 and 


815,053; Hong Kong, 173,980, 243,976 and 259,602; United States, ' 


179.079, 134,733 and 285,010; Belgium, 70.515, 70,633 and 8,428; 
Other countries, 148,873, 185,181 and 281,683. The totals were 
2,407,070, 2,794,417 and 2,085,039 taels respectively. The average value 
of the Haikwan tael was 3s.0}d. in 1913, 24. 834. in 1914 and 2s. 74d. in 
1915. The growth of electrical industries. as well as other enterprises 
requiring the introduction of foreign capital, is hampered by the scarcity 
of funds occasioned by the wa-. On the return of peace, however, 


· severe competition is expected to ensue in regard to electrical develop- 


ment in China. The activity of United States capitalists in China is 
remarkable, and they have formed a combination for exploiting the light, 
power and tramway services in the principal towns. 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
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Phosphor Bronze Wires. · 
Brass Rod. 
Brass Forgings. 
Enamelled Wires. | А р") 
Cotton Covered Wires. | les. | 
Aerial Cables. — 
Joint Boxes and Pillars. эбе) 
| Jointing Compounds. | 
Primary Batteries. 
Exploders. 
Ба, verd Prescot Multiple Enclosed Fuses 
Cable Racks. (Patent No. 28872/11). 


Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 


Built [up* of easily replaceable units disposed Aj 
round terminal blocks, these fuses are раг 
ticularly suitable for high capacity currents. 


By a simple re-arrangement of the units, cir- 


Annealing Furnaces: cuits can be protected for a current capacity 
Tramway Insulation. of from 25 amperes to 900 amperes. 
Overhead Equipment. | | 


Electricity Meters. 


See Pamphlet P. 121. 


Knife Switches. 


| BRITISH INSULATED & HELSBY CABLES. 


Cabiemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 
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I DORT 


 PEEBLES | 
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| See our Illustrated 
Adot. next week. 
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THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W. 
Phone! Victoris 4026s Grams: Vicminster, Sowest London, 


Bruce Peobles & Co., Ltd. 


| Engineers, Edinburgh. 
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High and Low Tension 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition. ‘Telephone: Жайда 773. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 
Brass & Coppor 
Tubes, Sheets, 
Rods, Wire, and 
CASTINGS. 


,PHOSPHOR TIN. . 
PHOSPHOR COPPER. 


CHARLES OLIFFORD & SON, LTD.. 


BIRMINGHAM. 


(Registered Trade Mark) 
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BRITISH MADE SYNTHETIC RESIN 


FOR 


MOULDED & BUILT-UP INSULATION. 


THE DAMARD LACQUER СО., Ltd., 


98, BRADFORD STREET, BIRMINGHAM. 


LEWIS’S SCIENTIFIC 
CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING 
TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrarp 
immediately on Publication. Telephone: Muszum 1072, 


SUBSCRIPTION, Town or Country, from ONE GUINRA. 
READING ROOM open Daily to SUBSCRIBERS. 


H. K. LEWIS & Co. Ltd., 


136, GOWER STREET, and 24, GOWER PLACE, 
LONDON, W.C. 
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TRADE AND INDUSTRY AFTER THE WAR. 


An interesting statement on the future of British trade was made 
by the President of the Board of Trade (Sir Albert Stanley) at the 
Aldwych Club last week. He said that an opportunity had been 
given to us. for which we could not be too grateful to the Germans, 
of reviewing all our past methods in respect of trade and industry. 
He had had in the last few months very exceptional opportunities 
of studying the business methods of this country and of our com- 
petitors of the past and of our competitors of the future. The con- 
clusion he had definitely come to was that if our methods of the past 
were continued we should fail to hold our place in the front flight 
of business countries. 


There was not (said Sir Albert) the slightest reason why the British 
Empire should not be the foremost industrial nation of the world. In 
most of the great industries which had secured enormous wealth and 
commanding positions to other countricsthis country took the initiative. 
It was not many years since this country produced more than one-half 
(nearly 60 per cent.) of all the steel produced in the world. In 1914 
Germany produced 85 per cent. more pig iron and 143 per cent. more 
steel than this country. In spelter and copper we were entirely de. 
pendent upon Germany for our supply. Germany had established by 
business organisations such a hold on the non-ferrous metals of the 
world that we found ourselves at that time dependent on Germany not 
only for our supplies, but for any statistical information which would 
guide us in determining new sources. After a reference to the position 
of the dye industry, he said that those illustrations showed the extreme 
seriousness of allowing the system of penetration to continue. Unless 
industries could be carried on with an equal degree of efficiency, unless 
they could produce their manufactured products at a price that would 
compare favourably with those of their great foreign competitors, what 
chance had the country of succeeding in establishing its place with the 
other nations of the world * He thought the Governments from now 
on would take an infinitely greater interest in their industries and would 
make it their business to see that they were carried on efficiently and 
that we secured to the country the establishment of industrial enter- 
prises which would make us absolutely secure against dependence on 
any foreign country for any essential commodity. In connection with 
many business undertakings he was struck by the extraordinary desire 
to retain*what was considered important secrets of their business. Surely 
there was everything to be gained by an exchange of ideas. He was 
not an advocate of State ownership or State interference in business. 
but it must be borne in mind that those who had on their shoulders the 
responsibility for the conduct of great business enterprises and had under 
their charge the welfare and happiness of a great staff could not be free 
to determine solely for themselves exactly how those businesses should 
be conducted and to what extent they proposed to expand and develop 
them. Ifa duty rests upon the workmen to give the best of himself in 
return for a day's wage, he thought it rested upon the employer to do 
likewise. An employer should not be allowed to be satisfied with carry- 
ing hix business to a certain point of expansion. "There could be no 
standing still in business. You had to go forward. Every man 10: 
terested in a great business had to make that business as big as conditions 
would permit. You had to study the methods prevailing in other 
countries and if you found, as was so common in this country, that 
«mall undertakings could not exist in competition with the great сот: 
binations found in other countries, then it seemed to him that you had 
to adapt your methods to meet the altered conditions. All that they 
were fighting for to-day would not seem worth while if, after it was over. 
they found there was no desire on the part of any of them to continue 
the fight for commercial supremacy in the world. 


ECONOMIC POLICY OF THE EMPIRE. 


An important memorial recently presented to the Imperial War 
Cabinet by 81 associations of producers and manufacturers (re- 
presenting about £1,000,000,000 of capital) sets out certain basic 
principles upon which it is considered the economic policy and in 
dustrial organisation of this country and of the Empire should be 
framed in future. Among the associations who signed the memorial 
are the British Electrical & Allied Manufacturers, the Cable Makers 
and the British Engineers Associations, the British Empire Producers 
Organisation, the British Association of Trade and Technical J ournals. 
the Electrical Contractors Association, the British Acetylene & 
Welding Association, the British Rubber Tyre Manufacturers Associ- 
ation, London Colour, Paint & Varnish Manufacturers Association. 


Scottish Association of Master Heating, Ventilating & Domestic 
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MOTOR STARTERS 


(as Illustrated) ВЕБ 


4 to 2 Н.Р. (110-v. to 440-v.) 


No-volt Release Magnetic Blovwout on All Steps. 
| | «dic ТАККТО BE FILLED 
CHEAP BUT RELIABLE. | Mi митно BEFORE 


т РВЕ-МАВ PRICES : 


| ALSO MANUFACTURERS OF FOLLOWING 


SIX SPECIAL LINES 
? 500-v. IRONCLAD SWITCH FUSES.— ~% 
^ MOTOR STARTERS. 


Drum Type with Free Handle Circuit Breaker 
(interlocked), also Lever Type.  . 


WALL PLUGS. wr. tor ute vee, s so 


plied to Admiralty, and Dustproof for Works use. 


“H.T. ARMOURCLAD SWITCHGEAR. 
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(6) PROTECTIVE DEVICES. to isolate faulty 


sections on Power Supply Systems without inter- 
ruption of supply through Sound Sections. 
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Electrical Engineers and Manufacturers, 
CRAVEN HOUSE. KINGSWAY. 
LONDON, W.C. 2. 


Telephone - = - - GERRARD 7601 (2 lines). 


“The Electrician” Monographs. 
Bound in limp cloth, 2s. each, post free 2s, 2d. 


These Monographs are reprints of articles on special sub- 
jects which have туы in Гле Electrician. They ате written 
by well-known authorities and are published in book form and 
at a cheap rate (2s. each, post free 2s, 2d.) in order to make 
them accessible to all electrical engineering students, designers 
of electrical machinery, supply engineers and others who desire 
to consult ‘reliable, up-to-date information on the special sub- 
jects dealt with. 


Up to the present the following Monographs have been 
published :— 


(1) The Estimation of the Dispersion Coefficient of 
Three-phase Induction Motor and its Applica- 
tion to their Design. 


By E. A. BIEDERMANN, B.Sc. 


(2) Notes on Design of Electromagnetic Machines. 
].—Continuous-current Machines. 
By S. P, SMITH, D.Sc, 


(3) Notes on Commercial Transformer Design. 
By F. M. DENTON, A.C.G.I. ` 


"THE ELECTRICIAN " PRINTING & PUBLISHING COMPANY, LIMITED, 
1, 2 and 3, Silisbury Court, Fleet Street, Londen, E.C. 4. 
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Engineers, Scottish Employers’ Federation of Iron & Steel Founders} 
many Chambers of Commerce (British and Colonial) and other re- 
presentative trade and industrial organisations. The principles set 
out in the memorial are as follows :—- | і 

1. That the deepened sense of our unity of interest in the face of 
national danger, as between various classes of the community, and as 
between the Dominions and territories of the Empire, must be recognised 
and maintained in all measures to be considered from the point of view 
of economic security and progress. 

2. That the first claim on Imperial statesmanship is that remunerative 
employment shall be made available for al] under conditions that wil] 
crown with comfort and prosperity the freedom for which we are now 
working and fighting. Рен 

3. That to this end the three great agencies of production, capital, 
labour and science, should be systematically directed towards the de- 
velopment of the boundless resources of the Empire so that it. may 
become more productive, not only of the prime necessaries of life, but 
also of the essential materials of industry and of all de part ments of 
manufacture. 

4. That the Resolutions of the Paris Economic Conference provide a 
sound basis for national self-development, and for maintaining mutually 
advantageous and privileged commercial intercourse between the Allied 
Powers. | 

5. That after the institution of such a system of reciprocal preferential 
arrangements as will give practical effect to the Resolutions of the Paris 
Conference, which can best be settled in detail by conference with repre. 
sentative organised associations of manufacturers and producers, our 
next Imperial duty is to stimulate the employment of available resources 
of mechanical and chemical science for enhancing productive capacity 
and so enriching the whole community. 

6. That the system of general and technical education should be 
thoroughly revised to afford to all classes equality of opportunity for 
talent and industry. i Bry 

7. That the State should, while facilitating gencral conditions, recog- 
nise and regularise the position of industrial organisations and give them 
additional responsibility for the efficient conduct of each section of 
industry. In conference with each other, with labour, and with the 
Government, they may thus found a system of industria] security and 
progress in true accord with the spirit of British enterprise as “being 
capable of continuous adjustment to varying circumstances and giving 
opportunity for the exercise of individual energy and original endeavour. 

It is in the light of these principles that we believe an Imperial Econo- 
mic System can be constructed wort hy of our vast natural resources and 
of а manufacturing capacity greatly enhanced in volume and variety as 
the result of war demands. Furt her, we believe that a consistent policy 
aiming at the efficient and bounteous production of the wealth of the 
Empire by and for our own people will not. only establish all British 
States on a higher plane of progress and prosperity, but will confer 
material and social advantages on the rest of the world. А. e 


ELECTRIC POWER IN COPPER MINING. 


At the meeting of the Tharsis Sulphur & Copper Co. (Ltd.) last 
week, the chairman (Lord Glenconner) said that at Tharsis they were 
erecting an electric power-station more than ample for all power re- 
quirements, including the power which would be required at the 
North Lode when it was fully equipped. At Corrales, their shipping 
centre, they were also building a power-station capable of supplying 
the energy required for the new ore-crushing plant, shippingy piers 
and other smaller units at that place. The large ore-crushing plant 
which they had erected there so that it could deal with ore from any 
of the mines was nearing completion ; in fact, all the new plant at 
Corrales would have been completed had they not unfortunately 
lost a consignment of machinery at sea. All their Calanas mine 
plant was electrified three years ago, and when the new plants which 
he described were completed they should have the most up-to-date 
installations, all with ample reserve for futüre developments. 


CANADIAN MINERAL PRODUCTION. 


The total value of the metal and mineral production of Canada 
in 1916 is estimated by the Mines Branch at $177,357,454, compared 
with $137,109,171 in 1915, or an increase of $40,248,283, or 29-3 per 
cent. There has been an increased production of nearly all metals 
with the exception of lead and silver. | i 


Considerable progress has b en made during the year in establishing 
and increasing the c@pacity of smelting and refining works, of which the 
installation of electrolytic zinc and copper refineries at Trail and the 
beginning of construction of a nickel refinery at Port Colborne, Ontario, 
are conspicuous examples. In addition, metallic magnesium is being 
produced at Shawinigan Falls, ferro-molybdenum at Orillia and Belle- 
ville, metallic arsenic at Thorold, and stellite, the cobalt alloy for high- 
speed tool metal, at Deloro. In addition there has been an increase in 
the capacity for the production of steel and particularly in the installa- 
tion of electric furnaces. The mining output has been restricted and the 
c ficiency of its operation considerably reduced by the withdrawal for 
war service of a large proportion of the more highly experienced labour 
and engineering supervision. Higher costs have tended to offset the 
advantages to be derived from higher prices of output. 
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NOTES. 
— e 
The Boy in the Works. | 


THE present time is largely one of self-examination and of 
attempts to put our house in order, or at least to provide for 
doing so in the near future. Among the many problems to 
which thought is being given is the position of the boy in 
industrv, for it is being realised that the boy presents a pro- 
blem of his own. That it should be so is not by any means 
unnatural. Let any thoughtful person for a moment consider 
whether the boy in better circumstances could with advantage 
be turned loose to earn his living at the age of 14. The reply 
would undoubtedly be that it would be harmful to the boy, 
both physically and mentally. What is true of the boy in 
better circumstances is equally true of the boy who goes into 
the shops and suddenly finds himself transformed from a boy 
into something of a man at a moment's notice, and at an age 
when he is most receptive. It must be remembered that the 
average boy is a st} in advance of what his parent was at the 
same age, and consequently the boy of to-day has very different 
ideas irom the boy of a generation ago. Ina sense, he has the 
disadvantages of education and of a better knowledge without 
the advantages of a later training which should enable him to 
place things in their true light. Consequently he is liable to 
develop fallacious ideas which lead to dissatisfaction and to 
the evolution of the young man who is no credit to his country. 
A Suggested Remedy. 

IHE subject has been brought to our notice particularly 
by the reprint of three articles from the “ Daily Telegraph ” 
in the form of a pamphlet entitled “ The Boy in Industry," 
which has been issued by the Ministry of Munitions. These 
articles form thoughtful essays dealing with the prob'em as a 
Vhole, and are a plea for the treatment of the problem largely 
9n the basis that the boy is а boy and not a man. It is well 
that the boy should remain a boy, and there is no reason why 
Supervision should eliminate the boyish spirit. On the other 
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hand, a very great deal would be gained by supervision in 
many directions. We think it will be generally agreed that 
the only true solution of the difficulty is for education to be 
continued to a later age, as was recently recommended by the 
Departmental Committee on Juvenile Education in Relation 
to Employment after the War. Whether, however, the 
present system is continued, or whether the age limit for 
education is raised, there is room for suitable supervision in the 
works itself. At the end of the pamphlet above mentioned 
a scheme is outlined (on which further information may be 
obtained on application to the Welfare Department of the 
Ministry of Munitions, 6, Whitehall-gardens, London, S.W.). 
Briefly, this consists of the employment of a supervisor, who 
would be responsible for the engagement of boys, for looking 
after their progress and discipline, for their technical educa- 
tion, thrift, health and recreation. On the principle that the 
boy is more important than the man (for upon the evolution 
of the boy the man depends), we commend employers to peruse 
this pamphlet (costing 3d. at H.M. Stationery Office), and to 
give careful thought to the suggestions contained therein. 


Mobilising the Engineers. 

A WELCOME feature of the changes at the Admiralty, says 
the “ Chronicle," will be the inclusion of highly competent 
civilians to deal with the provision of war material and the 
enginecring side of the anti-submarine campaign. According 
to our contemporary, a‘whiff of fresh air from outside is badly 
needed at the Admiralty. Is it not remarkable that it has 
taken close upon three years of war to drive home to the 
Government the fact that there are such things in the coun- 
try as highly competent civilian engineers ¢ ‘A large section 
of the lay Press appears to ignore the influence exerted during 
the past three vears by the civilian engineers both at the 
Admiralty and in the War Office. By many, the Ministry of 
Munitions is held up as an example of what can be done by the 
State in the hour of need, and it is well these should know that 
the civilian engineer contributed very largely to this good 
work. But the poor use that has been, and is being, made of the 
civilians, and of the civilian engineers in particular, is one of 
the big blunders of the war, and is a blunder for which we are 
now paying very dearly. Although reforms are said to be 
under consideration, we question whether changes so late in 
in the day, unless they be drastic, will be of any real use, 
excepting as a precedent. Long before they declared war our 
kinsmen across the Atlantic took stock of their engineers and 
of their engineering resources, and set up strong boards of 
civilian engineers and scientists to consider and advise upon 
various questions which would arise in the event of war. A 
somewhat similar scheme proposed by the Institution of 
Electrical Engineers, either before or immediately after the 
declaration of war by this country, met with considerable 
support from the members, and with no support from the State. 
It was thought by the latter that the trimming of arc lamps 
and the like was work for which trained electrical engineers 
held the necessary qualifications. One of these days, we 
imagine, even the Home Government will learn that in time 
of war there is other work to be done which none but the 
trained engineer can do. 
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The Excess Profits Duty. 

SINCE penning our comments on this subject last week the 
Chancellor of the Exchequer has made his statement on the 
Budget for the present year, and, as was generally anticipated, 
the question of excess profits received some attention. (Unfor- 
tunately, the suggested modification is not that which we 
desired. Mr. Bonar Law proposes to increase the 60 per cent. 
duty to 80 per cent., and it is evident that this announcement 
met with general approval. At the same time, the Chancellor. 
in noting this approval, admitted frankly that if the national 
needs had not made a large addition to the revenue necessary 
he would have been very glad to have left the tax where it 
was left by his predecessor. It is also Interesting to note the 
view expressed by the Chancellor that the excess profits dutv 
in the shipping industry had not fairly met the situation, and 
that merely putting on excess profits duty when there was 
something like a monopoly would almost unconsciously have 
the effect that the rates would be raised in order to increase 
the profits. It seems to us that this line of reasoning should 
have been extended somewhat further. and that this suggested 
increase may make the !ot of the consumer still harder. We 
regret that no reference was made to the 20 per cent. basis on 
Which controlled firms are taxed. The Chancellor referred to 
the hopes of a rapid recovery after the war due to scrapping 
of old ideas and of old machinery. Undoubtedly this hope 


will only be realised if the lesson of inefheiency has been 


properly learned and if co-operation between capital and labour 
is the keynote of a new era ; but at the same time ideals are 
not all that are necessary, and unless taxation is adjusted so 
that our manufacturers have suitable reserves they will be 
most seriously handicapped in the international struggle which 
must follow the war. 


Mr. Michael Longridges Address. 

Is Mr. Loncrmce’s address to the Institution of Mechanical 
Engineers’ there are many points of topical interest. Very 
naturally technical education finds a place, and also the orga- 
nisation of engineering. In this part of the address it is very 
truly remarked that shops without definite planning for the 
progress of the work, where men drift about in search of tools 
and tackle, where machinery is obsolete and where lighting is 
so bad that good work could not be done even if the machinery 
were up to date, cannot possibly compete with the modern 
shop run on lines of * scientific management." In such shops 
the whole thing is planned from start to finish ; cleanliness, 
light and comfort reign, and an endeavour is made to get the 
workman to regard his work more as a problem to be solved 
than as a task to be got through. The part of the address, 
however, which appeals to us most is that dealing with em- 
ployers and employed. Mr. LONGRIDGE points out that a trade 
union policy which compels a workman to limit his output and 
his earnings, which refuses a manufacturer due return on his 
cost of installing up-to-date machinery and on expenditure for 
scient fic research, is as injurious to the workman as it is to his 
country, and that if persisted in, it will ultimately ruin both 
On the other hand, there has been short-sighted policy on the 
part of many employers. "There has been a tendency to cut 
the rates in piecework, so that the earnings have been much 
the same as those obtained on time work. There has been 
mutual distrust, and a good deal of friction has been due to 
ignorance. In the opin'on of Mr. LONGRIDGE more industrial 
disturbances are caused by misunderstandings than by wrongs, 
and there is probably a good deal of truth in this view. If that 
is so, the sooner organisations are forme 
ment of differences between emp'overs and employed the better, 
Some of our readers may feel that this subject is becoming 
somewhat hackneyed, but in our opinion it is so extremely 
important to the future welfare of this country that too much 
attention cannot be given to ity discussion. 
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Standardisation. 

THE subject of standardisation is eminently a very suitable 
one at the present time for the James Forrest Lecture which is 
delivered annually before the Institution of Civil Engineers, 
and Sir Jons Wo.re Barry, as chairman of the Engineeri 
Standards Committee, is particularly well qualified to deal 
with such a subject. To many people standardisation is a 
vague sort of subject, and thev do not realise what is being 
done by the Committee and what large benefits are likely to 
accrue from these labours. The present lecture will do much 
to clear up the position, and to show the importance of the 
work wlüch has been carried on very unostentatiouslv for a 
number of vears. А few examples are sufficient to emphasise 
the results. Thus, in the case of tramway rails, there were 
some vears ago 70 different sections, whereas the work of the 
country is now carried on with five sections of standard shapes. 
Similarly, in the case of railway rails, almost every railway 
company had its own section : now there are only nine standard 
sections of bull-head rail. The total annual output of rolled 
sections in a particular pre-war vear was about 2.400.000 tons, 
worth about £17.500,000, Of this output 85 per cent. was 
rolled to standard specifications. Another important specifi- 
cation is that dealing with Indian locomot ves, according to 
Which 2.300 locomotives have been built. There are also 
many other specifications to which we need not refer. all of 
Which mean a saving in cost to our industries. It is only right, 
therefore, that the Government should encourage this effort, 
and we are glad to note that a Government grant of £10,000 
has been made towards the expenses of translating the standard 
specifications, which are to be issued at a fixed price of one 
shilling per copy, both here and abroad. The world-wide use 
of these specifications is highly desirable from the point of 
view of British trade. 


е-е» — 


Royal Society.— At the meeting held yesterday Prof. G. W. 
О. Howe read a Paper on * The High-Frequency Resistance of 
Multiple-stranded Insulated Wire.” 


Decimal Coinage and Foreign Trade.— A limited numberof 
reprints of the following lectures, recently given before the 
Institution of Civil Engineers, are available for distribution :— 
Mr. Н. Allcock, on * The Decimal System of Weights, Measures 
and Coinage" ; and Mr. E. Crammond, on “ Foreign Trade ш 
its Relation to Investment of Capital." Copies can be obtained 
on application to the Secretary of the Institution. 


Books for British Prisoners of War. 
on behalf of the thousands of our men. now in enemy hands, 
who are craving for solid literature with which to improve 
their minds and relieve the tedium of their captivity. The 
continued requests for books which are being constantly re- 
ceived from the camps furnish ample evidence of the value of 
the work being done in this field by the British Prisoners of 
War Book Scheme. F rom Germany, Austria, Bulgaria, 
Turkey and Asia Minor come insistent appeals for books on 
almost every subject, and there is also a demand for works of 
a scientific and technical character. Those of our readers who 
find themselves able to help in this way and who care to know 
something about the really great educational work which 18 
going on among British prisoners, should communicate with 
Mr. Alfred T. Davies, chairman of the British Prisoners of War 
Book Scheme (Educational), Board of Education, Whitehall, 
S.W.1. A booklet descriptive of this educational work is 
issued by the British Prisoners of War Book Scheme, and may 
be had on application to the above address. 


Autographic Load-Extension Optical Indicator. At the 
May lecture of the Institute of Metals last week Prof. Ww. E. 
Dalby, F.R.S., took as his subject * Researches made Possible 
by the Autographic Load-Extension Optical Indicator. 
Prof. Dalby pointed out that the shape of a curve so obtained 
in testing metals, more especially the plastic part of the curve, 
gave a great deal of information. Steel was characterised by a 
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drop in that part of the graphic record where the curve passes 
from the elastic to the plastic part. Alloyed steels, on the other 
hand, showed no such link between the elastic and plastic parts. 
The actual curve can now be obtained very rapidly in the 
latest form of instrument, and the time element is introduced 
ingeniously, in accordance with a suggestion by Prof. T. 
Mather, F.R.S., by using alternating current for supplying 
the lamp giving the illumination. 


A Goods Clearing House for Docks.—In last week's issue 
of the " Graphic" an interesting diagram is given of the 
proposed application of Mr. Gattie's clearing house scheme to 
the handling of goods in docks so as to reduce the time of 
discharge of cargo to a minimum. The scheme is already 
familiar to our readers, so that we need not describe it. We 
have also received a letter from Mr. Gattie calling attention 
to waste of food on some railways owing to the difficulty of 
handling it. In reply to a question bv Mr. Basil Peto, M.P., 
Sir Albert Stanley, President of the Board of Trade, recently 
replied—" At the present time an investigation into the 
system proposed by the New Transport Co. would not serve 
any useful purpose." Mr. Gattie's comment on this statement 
is that it is only a half-truth, and that if Sir Albert had given 
the whole truth he would have said that such an Investigation 
would serve no useful purpose at the present time because he 
had already fullv investigated the proposals and had expressed 
his full approval of them to Mr. Gattie. 


Institution of Electrical Engineers.-—In the " Journal " 
for April the following Military honours gained by meinbers of 
the Institution are announced -— 

C.B.—Le Rossignol, Lieut.-Col. A. E., Royal Engineers (Member). 

D.8.0.—Cunningham, Major T. C., Royal Artillery (Associate); 
Dobson, Major J. H., S. African Pioneers (Member); McPherson, Capt. 
A., Highland Light Infantry (Assoc. Member). | 

Military Cross.—Curling, Capt. Н. W., Army Service Corps (Graduate ); 
Ditmas, Capt. Е. I. L., Durham Light Infantrv (Associate): Hart ey, 
Sec.-Lieut. G., Lancashire Fusiliers (Assoc. Member); Tuppen, Capt. 
H. R., Army Service Cor ps (Student). 

Nomination of President.— At a fully attended meeting of 
the Manchester Local Section of the Institution of Elec- 
trical Engineers, the following resolution was unanimously 
passed :— 

The committee of the Manchester Local Section of the I. E. E. desires 
to put on record its strong endorsement of the action of the Council in 
nominating Mr. C. H. Wordingham as President of the Institution for the 
Session of 1917-18, and protests against the resulting attack which has been 
made on that gentleman in a section of the electrical press. Being con- 
vinced that Mr. Wordingham will uphold the highest traditions of the 
office, the committee wishes to assure him of its full support during his 
presidency, : 

Annual General Meeting.—At this meeting (next Thursday) 
а lesolution will be put forward to enable members in future 
to vote by proxy. | 

The meeting will be followed by the annual meeting of con- 
tributors to the Benevolent Fund of the Institution. 


OBITUARY. | 


RANKIN KENNEDY.— The death recently occurred of Mr. Rankin 
ennedy, who was well known in electrical circles, and carried out 
many pioneer electric lighting and power installations. 
fen RaT Tho was 63 years of age, served his apprenticeship with 
dnas "i ay, Sons & Co. He took out a number of patents for 
ress. mo motors, &c., and was a frequent contributor to the technical 
а the particularly to our contemporary the “ Electrical Review.” 
Pos e е author of several books, including ‘‘ Modern Engines and 
devote d "uso , and Elegtrical Installations." In later years he 
ex ea himself mainly to consulting work, but he also carricd out various 
periments in aeroplane work, marine engineering, &c. 


"IR HENRY A. Wiccry.—We regret to record the death of Sir 
lenry Arthur Wiggin, Bart., a director, and at one time managing 
director, of Henry Wiggin & Co. 
n ee baronct was educated at King’s College School and in 
Freiberg (Sa Subsequently he went to the Roval Mining Academy of 
Бей А % s y). but on the outbreak of the Franco-Prussian War he 
entered TÀ ae праг the Royal School of Mines, London. In 1871 he 
Te Had a a s firm of Henry Wiggin & Co. He took considerable 
i WA n pubhe and philanthropic affairs, and he was a director of 
author; companies. The deceased baronet was an acknowledged 
orit y in metallurgy and a member of the Iron and Stecl Institute. 
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V. M. Dunrorp.—We regret to record the death of Mr. Valentine 
M. Dunford, of the Central Telegraph Office, London. Mr. Dunford, 
who was in his 53rd year, entered the Post Office service at the age 
of 16, and gradually rose to the position of deputy-controller, from 
which position he retired recently on account of ill-health. 


I. FRANKENBURG.—We regret to record the death of Mr. Isidor 
Frankenburg, J.P., chairman of I. Frankenburg & Sons (Ltd.) 
Deceased was in his 72nd vear. 


PERSONAL. 


Ccngratulations to Sir James Pender, Bart., and Lady Pender, on 
the occasion of their golden wedding. Sir James Pender, who is a 
son of the late Sir John Pender, G.C. M.G., is chairman of the Direct 
United States Cable Co., and a director of the Telegraph Construction 
& Maintenance Co., the Globe Telegraph & Trust, the Electric Con- 


' struction, Metropolitan Electric Supply and other electrical com- 


panies, 

The marriage of Second-Lieut. Harold H. Hirst (Manchester 
Regt., attached to Army Signalling Service). son of Mr. Hugo Hirst, 
chairman of the General Electric Co., to Miss Carol Lindon, took place 
on Wednesday. 

Glasgow Electricity Committee reeommends the following increases 
of salaries: Mr. W. W. Lackie (chief engineer and manager) from 
£1,100 to £1,400 by annual increments of £100, W. T. Calderwood 
(constructional engineer) from £350 to £400, and Mr. R. B. Maccall 
(chief clerk and accountant) from 400 to £500, by annual increments — 
of £50. 


Mr. C. Elliott recently retired from his position of district manager 
of the Post Office telephone service at Gloucester. 

Mr. Kenzo Nakagawa has been appointed director-general of 
Japanese posts and telegraphs in succession to Mr. Jiro Tanaka. 

M. Ramon G. Saldana has been appointed director-general of 
posts, telegraphs and telephones in Uruguay. 

Lieut.-Col. E. W. Allen, A.S.C., has been appointed director of 
machinery and implements in the Food Production Department of 
the Board of Agriculture, in the place of Mr. P. D. D. Perrv, who is 
transferred to the Ministry of Munitions to supervise the manufacture 


e 


of agricultural machinery. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 11th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria-street, S.W. Paper on “ Works Re- 
cords,” by Mr. F. D. Napier. 
SATURDAY, May 12th. 
ROYAL INSTITUTION. 
4 p.m. Аъ Albemarle-street, Piccadilly, W. Lecture on "The 
Electrical Properties of Gases," by Prof. Sir J. J. Thomson, 
O.M. (Lecture II.) 


BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. At the Swan Hotel, New-strect, Birmingham. Paper on 
“ Electric Furnaces for Nitrates from Air," by Mr. E. К. Scott, 
M.I. E.E. 
MONDAY, May 14th. 
NEWCASTLE LOCAL SECTION, INSTITUTION OF ELECTRICAL ENGINEERS. 
6.45 p.m. At the Mining Institute, Newcastle. Annual General 
Meeting. А short account of the carly days of the Telephone, 
Phonograph and Electric Light, illustrated by lantern slides and 
old specimens of instruments, lamps and apparatus, will be 
given by Mr. J; H. Holmes. | 
TUESDAY, May 15th. 
ILLUMINATING ENGINEERING SOCIETY. 
à p.m. At the Royal Society of Arts, John-street, Adelphi, W.C. ` 
со оп “ Economies in Lighting in Relation to Fuel 
aving." 
THURSDAY, May 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
.. S.W. Annual General Meeting. — ' 
FRIDAY, May 18th. 
ROYAL INSTITUTION. 
3.30 p.m, At Albemarle-street, Piccadilly, W. Discourse on 
“The Complexity of the Chemical Elements," by Prof. F. 
Soddy, M. A. ` 
JUNIOR INSTITUTION OF ENG NEERS. 
(30 pam. At 39, Victoria-street, S.W. Paper on ‘‘ Metrie Weights 
and Measures and Decimal Coinage,” by Mr. E. C. Barton, 
M.L E. E. i m 


Puvsrcar Socrery.— The meeting announced for to-day (Мау 11) 
has been post poned until Friday, the 25th inst., at 5 p.m. 
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THE STANDARDISATION OF ENGINEERING MATERIALS AND ITS INFLUENCE ON 
THE PROSPERITY OF THE COUNTRY.* | 


BY SIR JOHN WOLFE BARRY, K.C.B., F.R.S. 


Before approaching the subject of this the 25th James Forrest 
Lecture I ask leave to refer to the Founder of the series of dis- 
courses, and especially in view of his recent decease in March last 
at the ripe old age of 91 years. 

He became Secretary of the Institution as long ago as 1859, and 
thus held the post for nearly 40 years, and during that long period 
of service devoted himself heart and soul to the interests of the 
Institution. These were nearest his heart, and he gave of his best 
not only to the welfare of the bcdy, but also to every individual 
member and associate, whether young or old, who sought his 
advice and guidance. 

I will now, with your permission, pass to the consideration of the 
work, past, present and future, of the Engineering Standards Com- 
mittee, and to the general subject which is nowadays embraced 
under the word “ Standardisation.” 

Dr. Johnson in his great dictionary of 1785 defined & standard 
as “that which is of undoubted authority; that which is the test 
of other things of the same kind." 

Similarly, Webster in 1853 described a standard as ‘ that which 
is established as a rule or model by the authority of public opinion, 
or by respectable opinions, or by custom or general consent." 

And again Richardson in 1855 defined it as “that by which 
quantity or quality is fixed or regulated, rated, estimated." 

This afternoon we shall not discuss standards or standardisation 
in general, but only their application to our British engineering 
industries. With this subject the Engineering Standards Com- 
mittee have been concerned for the past 16 years. 

Before entering on the history of this movement I should like to 
give some statistics in pre-war years of the British engineering trade. 

The total number of occupied persons in this country in 1914 was 
given as follows :— 

15,389,000 (12,134,000 male and 3,254,000 female). 

These are distributed as follows :— 12-66 per cent. agriculture ; 
11-39 per cent. commerce ; 8:2 per cent. conveyance: 5-0 per cent. 
mining; 7:89 per cent. metals and machinery; 6-77 per cent. build- 
ing and construction; 6-92 per cent textiles ; 7-23 per cent. dress. 

In 1912 it appears from Whitaker that 1,359,000 males and 
74,000 females were engaged in the enginecring industries. These 
figures and their relative proportions must be, of course, in this time 
of war considerably modified. 

It is not easy to arrive at the annual value of the total production 
of the engineering trades, but it was in 1912 estimated in a general 
way at some £241,000,000, which was much less than for the same trades 
in Germany. The values of the total British output exported in 
1913 are given in the Board of Trade returns as follows :— Iron and 
stecl, £54,292,000 ; other metals, £13,279,000 ; cutlery and hard- 
ware. £7,972,000; electrical goods, £5,386,000 ; machinery, 
£37,013,000 ; ships (new), £11,027,000; railway carriages, trucks, 
motor cars, &c., £11,366,000. j 

It will be seen that in 1913 approximately about £140,000,000 

represented our engineering export trade. 

I propose now to enter on the main subject of my lecture, viz., 
British Enginecring Standardisation. 

The first notable step taken in the direction was taken by 
Sir Joseph Whitworth about 1841 when he urged and obtained the 
adoption of the Whitworth Screw Threads which came to be adopted 
here and in all countries. They remain as standards to this day, 
though extensions and modifications of the Whitworth original series 
have been found to be desirable and have been made. . 

Generally speaking, it appears that industrial standardisation 
abroad is to а considerable extent in the hands of a comparatively 
small number of national societies. There is so far no organisation 
similar to that of the Engineering Standards Committee, although, 
it is true, a concerted movement is being made in America to co- 
ordinate under one head the work of industrial standardisation, 
which hitherto has been carried out by numerous engineering and 
trade associations with considerable overlapping of offort. 

In 1864 a committee of the Franklin Institute recommended the 
adoption of the Sellars Screw Thread, which is now known as the 
U.S. Standard. Also in 1898 the American Institute of Electrical 
Engineers appointed a committee, under the chairmanship of 
Prof. F. B. Crocker, of Columbia University, to consider the standard- 
isation rules for electrical machinery. The chairman of this com- 
mittee at the present time, which has now 34 sub-committees, is 
Prof. Comfort Adams, of Harvard University. 


e Abstract of the James Forrest Lecture delivered before the Institution 
of Civil Engineers, May 2, 1917. | 


The Bureau of Standards of America was established in 1901, and 
although there had been previously a Bureau of Weights and 
Measures, it was merely a receptacle for Standards of Weights and 
Measures, &c., and not an active institution. The work of the 
present Bureau of Standards has greatly extended since that date, 
and its total Government Grant during 1916, including that for 
buildings, was nearly two-million dollars. | 

I would add that in France. the Société d'Encouragement pour 
l'Industrie Nationale has since 1891 given much study and attention 
to the standardisation of metric screw threads, and now has a very 
complete series ranging from 0-4 mm. to 100 mm., which includes 
the entire series known as the Systéme International. 

The extension of the principles of standardisation, however, 
slumbered in our country, and I do not think that anything of a 
general nature was here set on foot till January, 1901, when I 
brought the matter before the Council of the Institution of Civil 
Engineers. It was shown that many engineers designed work with 
special, though unnecessary, rolled sections, that consequently pur- 
poscly made rolls had often to be cut for small quantitites of steel in 
order to meet these demands, causing unnecessary cost and delay, 
that each manufacture had its own sheet of sections without any 
community with other rolling mills, and that manufacturers could 
not with prudence roll for stock, as there was no certainty that their 
product would be wanted. ° 

The same was true of tramway and railway rails, for everyone 
designed his own type for the same or similar duties, and each type 
had some quite unimportant difference of shape. Thus there were 
70 different sections of tramway rails, and now the work of the 
country is~better done by 5 sections of standard shapes. In the case 
of railway rails almost every railway company had its own section 
for each description and weight of rails used on its system. Now 
there are only nine standard sections of Bull Head railway rails in 
use on our railways, from a weight of 60 lb. per yard, increasing by 
5 lb. per yard up to 100 lb. per yard. There are 17 standard sections 
of flat bottom rails ranging from 20 Ib. to 100 Ib. per yard, which are 
very largely, though not exclusively, used in export trade. 

In the case of Portland cement there were almost innumerable 
specifications of the constituent ingredients and of tests prescribed, 
the difference being quite unnecessary. Now we have one standard 
specification for cement combining all that was good of former re- 
quirements. In 1902 there were in many industries variations in 
manufacture without any real value, which added to expense and 
delay without increase of efficiency. 

The original Committee appointed by the Institution of Civil 
Engineers consisted of Sir Benjamin Baker, Sir Frederick Bramwell, 
Sir Douglas Fox, Mr. James Mansergh, the President of the Institu- 
tion, Prof. Unwin, Mr. J. A. McDonald and myself—all of whom 
were members of the Council. We recommended after a careful 
study that a commencement should be made by drawing up standards 
for rolled sections of iron and steel for structural] work and ship- 
building, and suggested that the Institution of Mechanical Engineers, 
the Institution of Naval Architects and the Iron and Steel Institute 
should be invited to co-operate. These bodies cordially accepted 
the invitation, and at a later date the Institution of Electrical 
Engineers were on invitation added. The above bodies, with, of 
course, the Institution of Civil Engincers, which initiated the move- 
ment, became known as the five Supporting Institutions. 

When it was first decided to take up seriously the subject in 1901 
and to form the Engineering Standards Committee, certain funda- 
mental principles were recognised as indispensable :— 

1. That the different interests of producers and purchasers should 
be thoroughly represented. 

2. That the movement was a voluntary effort to introduce order 
into a condition of things which had become more or less chaotic. 
or at any rate which urgently required intelligent regulation. 

3. That the movement being voluntary and in the interests of 
producers and consumers, al] should be asked to give their services 
gratuitously. 

4. That it should be recognised that. though a commencement 
would be made in two or three important matters, there would 
probably be many other subjects of engineering trade which also 
stood in need of systematic regulation, and that these would emerge 
as time went on. 

5. That the Committee should only undertake to deal with any 
subject when a demand for their services came from important re- 
presentatives. 

6. That the Committee should not be merely an academical body. 
but one in the closest touch with the practical requirements. 
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7. That the Committee should not become a Testing Authority, 
but that their work should be to set up the standards. 

8. Most important perhaps of all—that the work of the Com- 
mittee should at all times be subject to revision, so that im prove- 
ments could be incorporated, and that the various trades should 
not become hide-bound, nor their methods stereotyped. 

Thus out of small beginnings the Engineering Standards Com- 
mittee, a great voluntary effort, and one in which public spirit has 
been Javishly shown, was founded. The original Committee con- 
sisting of only seven members has now grown to the present far- 
reaching organisation with a main committee of 22 members, with 
64 sectional committees and sub-committees, as well as numerous 
panels, dealing with standards relating to practically speaking the 
whole of engineering practice. There are now well over 500 members 
of the various committees. 

The administration of the work is vested in the Main Committee 
composed of 19 representatives of the tive Institutions who origin- 
ally nominated the Committee, together with three members elected 
not as representing any particular Institution or Association, but on 
account of their eminence in the profession. 


The first publication—viz., the '* Lists of British Standard Sec- 
tions "— was issued іп 1903, and further specifications to the number 
of 77 have year by year been added up to the present year, while 
several others are under consideration. Revisions of publications 
in otder to follow advances in the subjects dealt with have been 
from time to time undertaken. 

The National Physical Laboratory acts as the Committce's official 
testmg bureau and, generally speaking, is the ultimate scientific 
authority in matters concerning mechanical, metallurgical and elec- 
trkal tests. 

Soon after the first Sectional Committee was formed for dealing 
with rolled sections, demands arose in connection with other subjects 
and three other sectional committees were nominated foi introducing 
standards in other important manufactures. 

Thus the project of standardisation became launched in 1901-2 
by the nomination of four sectional committees: (1) On bridges and 
building construction, (2) on materials for shipbuilding, (3) on loco- 
motives and railway rolling stock, and (4) on railway and tramway 
rails. 


Committee were at the outset supplied by the five Institutions 
which originally nominated the Committee, and it was recognised 
at quite an early stage, not only that the support and countenance 
of H.M. Government would be invaluable to the movement, but also 
that the various Government departments who were large users of 
the materials for which Standards were being drawn up, were deeply 
concerned and should be asked to help, apart from financial aid, 
(1) by nominating representatives to assist in its deliberations, 
and (2) by the adoption of the Committee’s standards when 
issued. 

With this object in view the Committee appointed a deputation 
to wait upon the Rt. Hon. A. J. Balfour, at that time First Lord of 
the Treasury. Mr. Balfour, who was accompanied by the Rt. Hon. 
Н. О. Arnold-Forster, then Parliamentary Secretary to the Ad- 
шпајќу, who took great interest in the movement, received the 
deputation in his private room in the House of Commons on May 30, 
1902. 

Mr. Mansergh, chairman of the committee, the late secretary and 
myself were subsequently requested to wait upon the President of 
the Board of Trade, Mr. Gerald Balfour, in regard to the financial 
support from H.M. Government, and as the result of this interview 
the Treasury expressed their willingness to include a sum of £3,000 
in the estimates for 1903-4 as a contribution to the funds of the 
Committee for that year. 

This financial support was subsequently extended over the years 
1904-5-6 by a grant-in-aid equal to the amount contributed by the 
supporting Institutions, manufacturers and others, and was con- 
tinued on a smaller scale down to 1916. 


The Indian Government has made various grants towards the 
general expenses of the Committee in recognition of work done in 
the interests of that country, and especially in regard to the first 
report on the standardisation of Indian locomotives which received 
the approval of the Secretary of State for India in December 1904, 
and the Governments of New South Wales, Queensland, South 
Australia and Victoria have recently become subscribers to the 
Committee’s funds. 

The total expenditure of the Committee since its formation in 
1901 to March 31,1916, has been approximately £51,000, an average 
of about £3,400 per annum— not a large sum in view of the work 
accomplished. and contrasting somewhat strangely with the very 
liheral contributions to the Bureau of Standards in the United 
States. 
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The contributions towards the expenses received since the incep- 
tion of the work in 1901 may be divided as follows :— 

From His Majesty's Treasury £10,397, or an average of about 
£694 per annum. " 

From the Indian Government £1,800, or an average of about £120 
per annum. 

From the engineering profession and industry by direct contribu- 
tions, neglecting the very large amount of time and money devoted 
gratuitously by members of the Committee to the work, £20,000, or 
an average of about £1,334 per annum. 

lt will have been observed that among the four Sectional C'om- 
mittees first formed in 1901 was one for arriving at standards for 
locomotives. It is much to be regretted that, as far as locomotives 
for service in this country are concerned, very little has been effected. 
In India it has been otherwise. 

Demands have recently arisen for the standardisation of cargo 
ships and of agricultural machinery. In neither case have these 
demands assumed as yet an official character, but, if such takes 
place, the Standards Committee will no doubt be prepared to act. 

It is, of course, impossible to trace the full effects produced in 
trade of the Committce’s recommendations, and we may be confident 
that what has been the acknowledged effect in these, has been, 
and is year by year, being realised in all. In the matter of rolled 
sections for construction and shipbuilding, the total annual output 
in a pre-war year was about 2,400,000 tons, worth probably about 
£17,500,000. Of this quantity at least 85 per cent. was rolled to 
standard sections and specifications, and in some cases the proportion 
rises to 95 per cent. upwards. Of rails for railways and tramways 
amounting to 991,000 tons annually, of a value of about £6,100,000 
approximately 75 per cent. of tramway rails were rolled to British 
standard, and in the case of bullhead railway rails, which are almost 
exclusively used in this country, although it is more difficult to give 
a definite figure, it is no exaggeration to say that rails now rolled to 
standard, are rapidly approaching a figure of 90 per cent., as practically 
all the railway companies since the war have agreed to adopt the 
standard. 

It is more difficult to arrive at the proportion of electrical products 
made in accordance with the British standarde, owing largely to 
the state of flux of the industry due to the rapid advance of know- 
ledge in this science. Most of the telegraph material employed by 
the British Post Office, the whole of the tramway poles now used 
throughout the country, and at least 90 per cent. of the cables and 
wires for electric light, telegraph and power purposes are made to 
British standard. According to the last census of prcduction, the 
cables and wires alone are given at about £4,000,000 per annum. 

In 1905Mtfle Standard Specification, dealing with Indian loco- 
motives, was sued and by 1908 a thousand engines had been built 
or were under construction, and this number has now increased to 
2,300 locomotives, representing roughly 73 millions of pounds ster- 
ling. Ten years of practical experience has shown the advantages 
of the policy which has been pursued in India both from a public 
point of view and from that of the trade. | 

From whatever point of view the subject is considered, whether 
rom economy of money in such very large annual figures, or from 
the aspect of the saving of time and of the certainty that if tho 
purchasers see that they are supplied with the standard articles 
they will get the articles they require and of the best kind, it will be 
recognised that the work already performed and still in progress by 
the Standards Committee assumes a position of great national im- 
portance. 

Having thus endeavoured in the time at my disposal to give some 
idea of the history and work during the past 16 years of the Standards 
Committce in this country as affecting the home trade and portions 
of our export trade, I desire to draw attention to what it will be 
agreed is now an important matter as affecting our foreign commerce. 

I was invited as Chairman of the Standards Committee to attend 
last summer a Government Committee on engineering industries 
under the chairmanship of Sir Clarendon Hyde, and to explain what 
had been done by the Standards Committee's efforts, and I was asked 
by the Committee several questions on the future of foreign com- 
petition, especially in countries of Latin origin and in Russia. 

The conclusion at which the Standards Committee arrived was 
that there is urgent need for steps which will assist our engineering 
manufacturers in competing successfully in foreign markets. 

We recommend :— 

(a) That the specifications of the British Engineering Standards 
Committee, or at least the more important of them, should be at 
once translated into French, Spanish and Russian, with metrical 
equivalents for the British measurements and formule. 

(b) That local committees of engineers and traders in close touch 
with the main Committee in London should be formed at about 12 


" important trading centres—for example. in the Argentine, Brazil, 
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Canada, Chili, China, India, Peru, Portugal, Russia, S. Africa, Spain, 
Uruguay. 

(c) That the price of all our publications whether in English or 
the other languages should be largely reduced—viz., to about 18. 
а copy, or its equivalent in foreign moneys. 

(d) That the local committees should have as Chairman the 
British Consul or other representative of the Government. 

The Government decided to give their assistance in carrying these 
investigations into effect. The Foreign Office and the Board of 
Trade will support the new venture through their officials, and the 
Treasury have given valuable financial assistance. 

b In alluding to these recommendations, 4 should like to say that in 
recognising that metrical equivalents are necessarv for countries 
which have adopted and possess them, we do not enter on the 
thorny subject of a compulsory general change of British standards. 
In the case of our foreign trade, it is no doubt our business to use 
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the standard measurements of the countries which are our customers, 
and we are adopting that principle, quoting also alongside the 
British measurements. It seems in many quarters to be forgotten 
that under the laws of the British Empire the British and metrical 
measurements are equally legalised. 

All these developments abroad, including the reduction in the 
price of our Standard specifications, will cost money both in the 
first place and annually. Our Committee have accordingly asked 
for, and have obtained. substantial assistance from the trades con. 
cerned, amounting, ‘so far, to close on £13,000, and His Majesty's 
Government have made a grant of £10,000 towards the expenses of 
the new departure. The funds at our disposal have thus enabled 
the translations to be set on foot and the cost of our publications to 
be reduced to a flat. rate of 1s., following in that respect the example 
of the United States, who sell their specifications generally for a 
quarter of a dollar or less. 


ADDRESS BY MR. MICHAEL LONGRIDGE TO THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 


In the circumstances of to-day a review of developments and 
inventions of the last 50 years would hardly be a suitable subject for 
a Presidential Address. [ts scope would be too narrow. Our minds 


are occupied with matters of far greater moment than the develop- : 


ments of power plants for driving mills and works. "They are fixed 
upon the war, and the evolution that must follow it. I shall ask 
you, therefore, to look back for a moment on the past, to view it 
from the standpoint of to-day—the retrospect may give some clue 
to the causes of our failures—and then 1 want to mention some of 
the things which we have done to repair our losses and some of the 
many we have yet to do. 

When our Institution was founded in 1847, mechanical engineer- 
ing, together with the other industries it served, was rapidly acquir- 
ing that pre-eminence which was soon to earn for England the title 
of the Workshop of the World. The mechanical engineer was 
favoured by circumstances of time and place. The country’s natural 
wealth in coal and iron stone had supplied him with the raw material 
of his trade. The improvement of the steam engine by James Watt 
had given him power to drive his works. The evolution of the loco- 
motive and the railway by George and Robert Stephenson had pro- 
vided cheaper and more rapid means of internal communication 
than were available elsewhere. The application of steam power to 
navigation initiated earlier in the century by Robert Fulton and 
Henry Bell, the numerous harbours on our coast, and the protection 
of a Navy supreme upon the seas, facilitated and safeguarded trade 
abroad. Finally, the abolition of the corn laws, if it devastated 
agriculture and hazarded the safety of the nation, undoubtedly 
assisted the mechanical engineer, first, by driving the rural popula- 
tion to the towns and thus providing labour for the workshop. and, 
secondly, by enabling foreigners to become his customers by paying 
for his productions with their corn. The extraordinary expansion 
of the cotton trade following the inventions of Hargreaves and his 
fellows, and the substitution of iron for wocd in shipbuilding, also 
brought no small prosperity to the mechanical engineer. With such 
advantages it is not surprising that before our Institution came of 
age England had won the title she has now for a long time lost. 

In winning this title she was transformed from an agricultural 
and practically self-supporting nation into a manufacturing com- 
munity dependent for its existence as we realise too well to-day, 
upon imported food. ў 

And as the mechanical engineer was responsible in no small 
measure for the transformation, so he must be held responsible 
for the maintenance and efficiency of the workshop on which the 
feeding of the people and the defence of the people against their 
enemies now depend. He became and he remains a trustee for the 
British Empire. How did he discharge the trust ? 

Let me unfold the story of the engine-building trade of Lanca- 
shire. There was a time when shops were many and full, when 
Lancashire steam engines were sent wherever steam engines were 
used. when Lancashire’s supremacy in this branch of engineering was 
beyond dispute. In 1900 I went to the Paris Exhibition. I went 
there primarily to sce the stationary engines, whose claims in the 


— * Abstract of Presidential Address before the Institution of Mech. 
Engineers, April 20, 1917. 
1 Wheat consumption of the United Kingdom :— 


Year. Home grown. . Imported. 
1842 ......... 22,000,000 quarters... 2,970,000 quarters 
1914 ......... 7,300,000 ,, .. 29,220,000  ,, 


matter of steam consumption were beginning to attract attention 
here. In elegance of form, in completeness of finish, in careful 
arrangement of details, the engines exhibited by some of the Conti- 
nental makers excelled any I had seen before. The British 
stationary engines, small in size and number, slovenly in finish, 
makeshift in the fitting of accessories, proclaimed to seeing eyes the 
dangerous excellence, not to say superiority, of the foreign work. 

Ominous as the exhibition was, it failed so far as I could see, to 
produce any important changes in the practice of British engine 
building firms. Nor is this very surprising. Those in authority 
in the drawing offices and works were still men trained exclusively 
in the shops. The “ produce of the technical school" was still 
widely held to be a useless, if not a noxious product, and perhaps 
in the early days of technical education his training did not make 
for easy correspondence with his new environment. 

In the nineteenth century few British engineers were able to 
guarantee the steam consumption of their own steam engines. 
To-day most contracts contain consumption guarantees. Н these 
guarantees are not so low as those obtainable abroad, I think their 
fultilment sometimos falls less short of promise. 

Most other branches of mechanical engineering have suffered more 
or less from foreign or American competition. Some of the causes 
of our relative retrogression are beyond the control of engineers. 
others they can remove in part or altogether, and of these 1 think 
inefficient technical education, lack of trade organisation, and the 
policy of the tradg unions claim special attention. 


TECHNICAL EDUCATION. 


In the early days of our Institution most engineers were trained 
entirely in the shops. Theoretical knowledge was uncalled for and 
even held to be antagonistic to practical success. There was no 
supply of scientific engineers, partly because there was no demand. 
and partly because the places where a man could study the theo- 
retical side of his profession were few and far between. 

It was not till 1877 that the Livery Companies in London, 
belving the popular idea of their activities, appointed a committee 
to consider the possibility of initiating a National scheme of tech- 
nical education. The City and Guilds Central College was the 
result. Its foundation in 1880 marked the first public recognition 
of the need of something more than office or workshop training for 
the engineer. Then came the appointment of the Royal Commis- 
sion, which reported in 1884, the formation of the National Associa- 
tion for the Promotion of Technical Education in 1887. and the 
Technieal Education Aet of 1889, which refused to the schools it 
governed the means of teaching the practice of any trade. In 189€ 
only was a real foundation laid by the transfer of the control of 
technical education from the School Boards to the local authorities, 
and the appropriation of half the * whisky money " for its support. 

The result has been a vast expenditure on technical schools. 
Nearly every local authority has built one. These schools range 
from the technical school of the small borough, where engineering 
instruction is limited to evening classes, to institutions of university 
rank like the Municipal School of Technology in Manchester. 

Besides these we have provided engineering courses in most O 
our older universities, and endowed new ones, where science enjoys 
more prestige than Greek. To Oxford,’ Cambridge, St. Andrews. 
Glasgow, Aberdeen, Edinburgh, Dublin, Durham, London, we have 
added since the foundation of this institution, Manchester, Wales, 
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Birmingham, Liverpool, Leeds, Sheffield, Bristol, Belfast, and the 
National University of Ireland. 

With all these schools and colleges it might be thought that 
the problem of educating engineers and engineering workmen had 
been completely solved. Unfortumately it has not. Our innate 
conservatism ties us too much to the traditions of the past. Many 
still fail to understand that the manual training which enabled an 
apprentice to become a master craftsman in times gone by, does not 
suffice to turn a schoolboy into an engineer to-day. The functions 
of the engineer and craftsman are entirely different, and their 
training must be different also. Moreover, differentiation is needed 
in the training of the various classes of engineers and workmen. 
This lack of differentiation scems to be one cause of the inefficiency 
of our technical education relatively to its cost. 
is insufficient preparation of those entering the technical schools. 

There are many Englishmen of the best type with initiative, 
ability to organise, and power to lead and manage men, yet really 
incapable of assimilating much book learning, especially higher 
mathematics. Do not let us make the mistake of forcing these men 
through the same collegiate course as men of different mentality, and 
then passing them on examination with a low percentage of full 
marks. It would be infinitely better for everybody to keep them 
to more elementary work and require a high standard in examina- 
tion. We must not underrate these men in our new-born zeal for 
scientific formule. Many of them are of our very best. The 
Institution recognises their value by admitting them without 
examination at 30 years of age. I hope the rule will not be changed. 

My chief complaint is against the obstinacy of our two most 

famous universities in retaining Greek as a compulsory subject 
in their examinations. This reacts upon our public schools, and 
is a serious handicap on those who, intending to deal with the 
coxrete rather than the abstract in their future lives, yet wish 
to find their level in the social life and moral discipline of these 
two universities. 

The education provided for the workmen, on the other hand, 
both general and technical, is most unsatisfactory. Trade appren- 
tices who enter the shops at 14 years of age, and sometimes earlier, 
seldom have subsequent opportunities for learning other than, 
at evening classes. Some are resolute enough to attempt brain 
work at the end of a day beginning between 5 a.m. and 6 a.m., and 
some are strong enough to profit by their attempt. The majority 
arenot. I have seen in some paper that technical education in 
England and Wales is provided in 6,876 evening and similar schools, 
but that the average attendance is about one hour per week. 

In parts of Scotland continuation schools are provided in con- 


' ^pection with the industries of the districts, and parents and em- 


ployers are compelled to send young people to them during working 
hours between the ages of 14 and 17 years. In England, the difh- 
eulty is overcome in some large works by allowing promising boys 
to spend some of their working hours at technical schools without 
loss of time or pay. In others, technical instruction is given in 
the works. Unfortunately British engineering works are generally 
tco small, and the managers too unwilling, to co-operate with each 
ofher to allow such arrangements to become general. Either the 
age for leaving school will have to be raised or some scheme devised 
for combining technical instruction (not mere craftsmanship) in the 
worka, but with general instruction in the schools in working hours— 
unless engineering employers refuse to take lads into the works till 
they are 15 or 16 years of age. Apprentices entering works from 
the junior technical schools at 15 or 16 will be better workmen 
at 2] than those entering at 12 or 14 from the elementary schools. 

I think, also, that a clear distinction should be made between 
technical colleges of university rank on the one hand and senior 
technical schools, whose entrance standard is lower than university 
matriculation, on the other. The interests of engineers require 
two classes of institutions giving technical instruction, each with 
its definite purpose :— 


1. Technical “ Colleges.” 

2. Technical ** Schools " (senior and junior). 

The Technical ^ Colleges " should be of university rank, and 
should be departments or faculties of universities, like the Municipal 
School of Technology in Manchester, not independent of them, as 
in Germany. They should provide two courses, one for the scien- 
tific advisers and designers, the other for the managers and business 
organisers. 

The reason for making these schools departments of the univer- 
sities is that the connection would prevent overlapping of teaching, 
and would ensure that uniformity in examination standards which 
same of the universities are trying to bring about. By uniformity 
of examination standards I do not mean uniformity of technological 
teaching. In this respect some diversity, and some degree of 
specialisation would be desirable. 
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The Technical “ Schools,” both the senior and the junior which 
are frequently housed with them, should also have two courses, one 
suitable for men likely to become foremen or supervisors, the other 
for those likely to remain manual workers. These courses should 
not be purely technical. The schools would receive their students 
from the elementary and lower secondary schools. They should 
remain under the local authorities, so that the technical teaching 
might be varied in accordance with the local trades. 

Another desideratum is co-ordination, of the work, especially 
between the higher secondary schools and what I have called the 
technical colleges, and between the elementary and lower secondary 
schools and what I have called the technical schools, so that pupils 
passing from the one to the other would be properly prepared for 
the change. We also need a uniform system of adequate scholar- 
ships, to enable the best intellects among the poor to go up the whole 
educational] ladder and mix on equal terms on each rung with those 
better endowed with this world's gocds. The number and values of 
the scholarships available depend at present too much upon the 
ideas of the various local authorities. 


ORGANISATION OF ENGINEERING. 


And now I must pass on to my second point—organisation, or, 
rather, lack of it. Mechanical engineers are broadly divided into 
two classes—manufacturers and consultants. 

There was a time when the consulting niechanical engineer 
sent out his own drawings, and the manufacturer had to work 
to them. Now the engineer sends out his spe@ification, but the 
manufacturer makes his own drawings and works to them, or 
offers some standard article complying more or less with the speci- 
fication of the engineer. To-morrow the engineer will merely 
describe the work the machinery he requires will have to do, and 
witness the tests of its performance. Some day he will become a 
mere inspector, the manufacturer supplying the scheme and the 
machinery required for its working from his own designs. 

But if manufacturers wish to be freed from interference of con- 
sulting engineers with their designs and processes, they must give 
their customers full information about the machinery they tender 
for. Their specifications are often extremely vague. The speci- 
fications of engine builders, for instance, are filled with such phrases 
as “‘ great strength," “ample bearing surface," '' best materials," 
“ highest class of workmanship "— none of which convey the slightest 
meaning to the customer or his enginee.. They want to know the 
stresses and pressures per square inch allowed, the materials to be 
used for the various parts, which surfaces are to be machined, and 
what tolerances are allowed. It would be better if all engine builders 
built their own standard engines, as some do now, and refused to 
alter them, but gave each customer a complete set of blue prints—as 
very few do now—marked (not necessarily with dimensions), but 
with stresses, loads, materials and machining. If the engines were 
built on a proportional system, one set of prints, though necessarily 
not to scale, would serve for a whole series. The customer would 
then see what he was going to buy and the engineer could “ manu- 
facture " mstead of building each engine to a special design. Thereby 
much trouble and expense would be avoided. 

The objection has been raised that if A sent out his drawings 
B could copy them. Well, what if he did ? A could copy B and 
both would be gainers by exchanging their ideas. Else why does the 
Institution of Mechanical Engineers exist ? 

Except in a few cases, workshop organisation here has not re- 
ceived the attention given to it in America and Germany. There 
are still shops without definite planning of the progress of the work, 
without adequate equipment of jigs and gauges, and without 
standard shapes of tools or a tool room, where men drift about in 
search of tools and tackle or wait in idleness for drawings or mate- 
rials, where machinery is obsolete, and light so bad that good work 
could not be done even if the machinery were up to date. 

Such shops will have to go. They cannot compete in price or 
quality of work with those where, what is known as “scientific 
management," or anything approaching it, prevails; where the 
progress of every job is planned to the last detail before it is sent 
into the works; where machinery is so arranged that each piece 
passes through the whole series of operations to be performed upon 
it in predetermined order and without pause, and is immediately 
succeeded by another piece to undergo the same cycle of operations : 
where labourers and tackle for fixing the work in the machines are. 
ready the moment they are wanted; where drawings," gauges, 
tools properly ground to standard shapes come with the work ; 


where cleanliness, light and comfort reign, and where endeavour.. ` 


is made to get the workman to regard his work more аа-а problem 
to be solved than as a task to be got through. 


And if the industry is insufficiently organised in jwehner and... = 


shop management, it is still more so in the equally important busi- 
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ness of obtaining orders to keep the shops at work. There are no 
central selling agencies like that'of the great thread '' Combine." 
Each firm has its own agents. Some kind of combination or co- 
operation among engineering firms, especially the smaller firms, 
scoms very desirable, if not indeed essential. 

Combinations have been arranged in other trades. 
Spinners and Doubles Association, Associated Portland Cement 
(Ltd.), Wall-paper Manufacturer (Ltd.), United Alkali (Ltd.), the 
North British Locomotive Co., are examples. In Germany, l under- 
stand, the dye trade, and all the trades ancillary thereto, have just 
been combined into one vast concern, with a capital of 800,000,000 
marks. The great and sowertul combinations in the steel trade in 
America and Germany cannot be ignored. Тһе industrial world 
does not stand still. Similar combinations among engineers will 
have to be seriously considered. 

Such associations as the Federation of British Indust-zies and the 
British. Engineering Association (the B.E.A.), with which is now 
amalgamated the Council for the Organisation of British Enginecring 
Industries, the British Electrical and Allied Manufacturers’ Associa- 
tion, &c., might serve as the components of a practical and effective 
scheme for the organisation of the British engineering industry. 

At the one end of the chain there might be the individual employer 
responsible to the district executive of the British Engineering Asso- 
ciation for the management of his own works, the corresponding 
trade union authority being the shop stewards or the men's shop 
committee. 

The next link would be the district executive of the British Engi- 
neering Ássociatior with which might be amalgamated the district 
committee of the existing Enginecring Trades Employers’ Federa- 
tion. This district executive would be charged with the oversight 
of the district employers. works and trade. In co-operation with 
the district officers of the trade unions they would arrange rates of 
wages and piece-work, terms of co-partnery, the number of appren- 
tices for whom places could be found and the means of continuing 
their education. The district executive would receive reports from 
employers as to the state of their order books, their difficulties with 
labour, supply of materials, and transport ; also as to experiments 
and research required to overcome local manufacturing difficulties, 


and would report to the Executive Council of the B.E. A.—1i.e., the: 


executive council of the entire engineering industry. 

The next link—the supreme body in the engineering trade— 
might be the executive council of the British Engineering Associa- 
tion. With it might be amalgamated the existing Engineering 
Trades Employers’ Federation. Its proposed activities would 
include transport, intelligence, production, patents, publicity, 
finance, education, research and legislation in the broadest sense. 
The council would act through standing committees. 

Last of all would come the federation of (all) British industries 
and the federation of trade unions, if that bedy be brought to 
birth. These would deal directly with a Minister of Industry and 
Jommerce. The chain would then stand thus :— 

The Manufacturer. = The Shop Stewards. 


The District Officers of the 
Engineering Trades Unions. 


The District Executive of = 
the B. E. A. 


The supreme Executive Council — The Executives of the Engineering 
of the B. E.A. Trade Unions. 


The Federation of Trade 
Unions. 


The Federation of (all) British = 
Industries. 
ЬЕ roca cT sor. 


—— 
The Ministry of Industry and Commerce. 


As yet there is no Minister of Industry and Commerce, but there 
a Minister of Labour. Labour is a very essential element in 
industry. Both have the same interests. Let us not have two 
Government departments to squabble with each other and accentuate 
the difficulties which we hope to smooth away. Let the Ministry 
of Labour absorb all interests and become the Minister of Industry 


and Commerce, acting for the interests of employers and employed : 


alike. 
EMPLOYERS AND EMPLOYED. 


Now I come to a problem of far greater difficulty, the negotiation 
of a treaty to secure a lasting peace between employers and em- 
ployed. Without this peace the victory over Germany, for which 
we have sacrificed so much, will be in vain. The future of the 
British Empire depends on its attainment. 

1 hope the trade unions will have learnt, before the war is over, 
that a policy which compels a workman to limit his output and 
his earnings. which refuses a manufacturer a due return on the 
cost of installing up-to-date machinery, and on expenditure for 
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scientific research, is as injurious to the workman as to his country, 
and that if persisted in it will ultimately ruin both, even if it bring 
particular unions some temporary gain. If we are to compete 
successful with nations in whose industrial vocabulary “ ca’ 
canny " finds, no place, limitation of output and restrictions on 
working machinery will have to be given up. But if the unions 
be wise enough to give up voluntarily what we have undertaken 
to restore, we are in honour bound to give them some acceptable 
equivalent. 

For 100 years emplovers and employed have been at war, and 
war leaves bitter memories. The war began when the tools of his 
trade were transferred from the workman to his master and he 
became dependent for permission to use them on his master’s will. 
The law forbade him to improve his lot. With the exception of a 
few men like Robert Owen and Michael Sadler, employers as a class 
for many years consistently opposed all legislation making for the 
health and safety of the workers. The workers know, too, that some 
emplovers refuse to recognise the unions even now. 

Employers also should consider how far limitation of output, 
and objections to piece-work, profit-sharing and co-partnership, two 
of the most serious causes of difference with the unions. are due 
to their own short-sighted policy in cutting piece-work rates. The 
case has been very plainly put by Mr. Barnes, M.P. “Тһе 
system," he says, " has been a failure because, in the stress of 
competition, piece-work carnings have tended to slide downwards 
to what previously had been a time-work wage." Indeed, it would 


almost seem to have been an article of economic religion that a 


workman's earnings should be limited by precedent. And thus we 
go on in a vicious circle, the master unable to increase wages 
because the workman will not give the necessary output, the work- 
man limiting the output because the master does not ra/se the pay. 

But that is not the only reason why the workman limits output 
and refuses piece-work. Deeply in his mind is rooted the belief 
that increased output causes glutted markets, short time, and un- 
employment, a terror which casts its shadow over his whol? life. 
This delusion can only be removed by «ducation. 

We have to convince the workers by experience, and teach them 
by education, that piece-work, co-partnery and large output are to 
their advantage, and that only by putting the best machinery to the 
best use can high wages, relatively to the cost of living, be main- 
tained. 

And here I venture to interject a timely caution. Directly the war 
is over the engineering trade will have a period of activity without 
precedent ; wages will, if possible, rise, and enormous profits will be 
made. These profits must not be distributed in inflated dividends, 
as in the '' boom" after the Franco-Prussian war, first, because 
large dividends will encourage speculative enterprises whose failure 
will hasten and accentuate the financial stringency and bad: trade 
which must come when the first great boom has to be liquidated ; 
and, secondly, because the money must be saved to keep up wages 
and employment when the bad times come and the employers’ 
theory of piece-work is put to the test. 

To-day piece-work prices are fixed in some places by associations 
of employers and employed, but generally, I think, the former have 
had and still have the business practically in their own hands. In 
the future I hope that not only piece-work rates, but wages, de- 
marcation, and other disputes will be settled jointly by one or 
other of the associations I have mentioned. : 

Then there is another matter which will have to be considered 
soon—the length of the working day. "We ask for better education 
of the workers. We mean to try to give it them. But to enjoy 
its fruits they will demand more leisure, and I think public opinion 
will uphold them. It is, pe rhaps, worth while mentioning that the 
three great disputes in the engineering trade were concernea with one 
or other of the subjects I have mentioned, qualification of men to 
work'machines, hours of work and limitation of output. The object 
and results of these disputes are worth consideration. The lock-out 
of 1852 was brought about by a demand for the abolition of piece- 
work and the removal of labourers from machines. The masters 
were victorious. The strike of 1871 was caused by the refusal of the 
employers to grant a 54 hours week. The men won. The lock-out 
of 1897-1898, though it began with a strike on the question of an 
eight-hours day, was really brought about by interference of the 
unions with the management of the works, the selection and training 
of machine workers, objections to the employment of non-unionists ; 
but, above all, by limitation of output. +, 4 

1 plead for understanding and forbearance from employers. You 
cannot drive 2,000,000 trade unionists, but you can educate and 
persuade them. ‘In a national crisis men should think more of 
what they could give than of what they were likely to get,” said a 
great labour leader to the Manchester Trade Union Congress only 
three months ago. Can we not act upon his words—the time is ripe. 
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THE CHOICE OF VOLTAGE FOR RAILWAY ELECTRIFICATION ON THE DIRECT- 
CURRENT SYSTEM. 


BY F. LYDALL. 


Summary.—The author considers first the conditions which apply to the problems of main line electrification in this country, 
and assuming that the high voltage direct-current system is adopted, gives reason for supposing that the voltage selected for а 
general electrification scheme would not be especially high. The number of different classes of locomotive is discussed, and designs 


for each class are worked out on the basis of four diffe ‘rent line voltages—viz., 


1,500, 2,000, 3,000 and 4,000. Details relating to 


these designs are given, and it is shown that even for the highest voltage considered there are no technical difficulties in the 


construction of suitable locomotives of all classes. 


Finally, a rough estimate is given of the extent to which the cost of a 


locomotive of any of the classes proposed is affected by the voltage selected. 


À good deal has been written or said about the high voltage 
direct-current system as applied to railway electrification, its 
advantages and its drawbacks from one point of view or 
another. The literature consists mostly of published descrip- 
tions of locomotives or motor-car trains built for lines in the 
United States or on the Continent, and for one or two short 
stretches of line in this country. These descriptions are in 
some cases fully detailed, and are sufficient to prove that under 
certain conditions voltages as high as 5,000 can be employed. 
The information provided by these descriptions, however, and 
the views of vartous speakers in the discussions on this subject 
at meetings of technical institutions are not such as to lead to 
any definite conclusion as to what voltage is the most suitable 
fora general railway electrification in this countrv. 

It will be remembered that Mr. Storer in his recent Paper 
before the Institution of Electrical Engineers on this subject, 
deat with the matter mainly from the point of view of the 
desrability that rolling stock on one railway designed for one 
volage should be arranged so that it could, if necessary, run 
over another railway equipped for a different voltage. Apart 
from urban and suburban electrifications, the length of line 
operated electrically in this country is still so small, that one 
mav fairly say that the railwavs as a whole have not com- 
mitted themselves to any particular voltage. On the North 
Eastern Railway between Shildon and Newport a distance of 
about 18 miles, a voltage of 1,500 has been adopted ; but so 
far as the line equipment is concerned there would be very 
little difficulty in raising the pressure to 3,000 or even 4,000. 
Ün the London, Brighton & South Coast Railway, where the 
single-phase system at 6,000 volts has been adopted, a change 
to the high voltage direct-current system could, if desired, be 
made with very little alteration to the line equipment, although 


there would have to be a very extensive scrapping of rolling. 


stock and sub-station equipments, which could not be con- 
templated until the existing electric stock has been in service 
for many years. 

It may be said, therefore, that there is still an open field for 
adopting any direct-current system common to practically all 
the railways, and the question as to what would be the most 
suitable voltage is still unanswered, and very little attempt has 
been made to answer it. The difficulties are three, and can be 
put in the form of three questions, viz. :— 


(a) Are there any engineering or technical obstacles to the 
use of a comparatively high voltage, say, 3,000 or 4,000, for all 
purposes in a general railway electrification ? 

(b) How does the cost of the rolling-stock equipments vary 
with the voltage adopted ? . 

(c) On what basis of traffic requirements should the calcula- 
tion of the most suitable voltage be based ? 

I propose in what follows to make an attempt to deal with 
the first two of these three difficulties. The technical ques- 
tions are more susceptible of precise treatment than the matter 
of price, the basis of which is at present continually changing. 
It should be possible, however, to arrive at some results, how- 
ever approximate, which may be of value if based on carefully 
worked out designs. The third difficulty is essentially one to be 
dealt with by railway engineers and traffic managers, and does 
not come within the province of the electrical engineer. 

1 have heard it said by a competent electrical engineer that 
there is no serious difficulty in the use of high- voltage direct 
current for railway purposes, provided that ample space 18 
available for the motors, and his intention was to imply that 
the raising of the voltage above the figure of, say, 1,500 would 
necessitate raising the motors in a locomotive above the side 
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frames into a position where they would not be limited by the 
space between the frames or the wheel flanges. For many 
engineers this would put a ban on the high-voltage system, as 
it would involve the use of diagonal or vertical coupling rods 
and jackshafts. This condition does not seem to me neces- 
sary, and in support of this view I have worked out designs 
given in some detail below in which vertical or diagonal rods 
are not required in locomotives of any class. 

I should say that the conditions I propose to deal with are 
those which obtain on the main railways in this country. In 
other countries where the rail gauge and the minimum struc- 
ture gauge are different from those we are hampered with here, 
the problems which arise in considering an extensive electri- 
fication scheme may be easier or more difficult of solution 
according tocircumstances. But any detailed studv of the case 
so far asit applies to this country will certainly throw some light 
on the best methods of meeting a different set of conditions— 
for example, in South America, Australia or South Africa. 

I propose to deal with the subject in the following order :— 

1. The limitations that apply to electric locomotives of all 
classes. 

2. The consideration of the most suitable number of classes 
to meet the general requirements of a railway, and the operat- 
ing characteristics of each class. 

3. The consideration of the limits of voltage to which the 
discussion may be usefully confined. 

4. An examination of designs for locomotives of each class, 
with a view to determining whether the raising of the voltage' 
introduces any objectionable features or serious difficulties. 

5. A rough attempt based on these designs at an estimate of 
the increased cost of the different locomotives due to an in- 
crease in the voltage. | 

1. Limitations.—These are pretty well known, but it. will be 
as well to recapitulate them quite briefly. They are as follows 


(a) Rail Gauge, 4 ft. 8} in.—This determines the distance 
between the wheel flanges, and between the side frames. The 
former may be taken as 4 ft. 5} in., or 4 ft. 58 in., the latter as 
4 ft. 1} in., or 4 ft. 2 in. for inside bearings. | 

(b) Loading Gauge.—Maximum width about 9 ft. ; maximum 
height above rail level about 13 ft. 6 in. ; minimum к на: 
above the rails (except at the wheels) about 6 in. to 7 


(c) Strength of the Permanent Way.—This ЕА а limi- 
tation to the weight of the rolling stock, so that the load per 
axle seldom exceeds 18 tons. 

(d) Traders’ Wagons.—These wagons owned by private 
traders, have to conform to certain structural regulations, the 
most important of which are that they must be fitted with 
mechanical brakes (and, therefore, not with air brakes), and 
that the drawbar must have sufficient strength to withstand a 
pull of 28,000 Ib., with an adequate margin of safety. The 
existence of these wagons which pervade the railways of this 
country determines the operating elaractermurs _of freight 


' locomotives. 


2. The Number of Classes of Locomotives and their Character- 
astics:-—I have previously * put forward tentative suggestions 
on this point, and in a general way [ do not see any reason for 
modifying the opinion expressed at that time in regard to the 
number of different classes. The suggestion then made was 
that there might be four classes as follows :- — 


= 


A. Shunting locomotive. 
B. Goods locomotive. 
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‚ С, Passenger locomotive for light trains, running compara- 
tively short distances. 

D. Passenger locomotive for the heaviest long-distance 
trains. 

Since putting forward these proposals I have had some 
opportunity of considering the matter in greater detail, and I 
would now modify this classification and the operating char- 
acteristics suggested. The alteration in the classification is 
very slight, and consists in combining the two elasses C and D 
by adopting an articulated design for the locomotive intended 
for long distance heavy trains, using half a locomotive for the 
light short-distance traffic. The list would then be :— 


A. Shunting locomotive, 
B. Goods locomotive. 
C. Passenger locomotive. 


It might be thought unnecessary to discriminate between 
shunting and goods locomotives, but there is a very definite 
distinction between the duties to be performed by each class. 
The former is constantly stopping and starting, and verv 
seldom runs at any speed above 15 miles per hour. The latter 
should be able to maintain a speed of 30 to 35 miles per hour 
with a full weight train on the level for considerable distances 
without stopping. Of course, the goods locomotive will at 
times have to do a certain amount of shunting, particularly at 
wayside stations, where the goods traffic is not sufficient to 
keep a shunting locomotive always on the spot. But to use a 
goods locomotive continually for shunting service in a goods 
yard would be to employ an expensive instrument where one of 
probably not much more than half the cost would be sufficient. 

In specifying the operating characteristics of these three 
classes, it is best to concentrate attention on the principal 
feature of the service each has to perform. Thus, the duty of 
the shunting locomotive is essentially intermittent, whereas 
both the goods and the passenger locomotive have to maintain 
a steady output for considerable periods. It is advisable 
accordingly to attempt to fix the capacity of the first class on 
an intermittent basis, say, for convenience, on the basis of the 
standard one-hour rating, and the capacities of the second and 
third classes on a long period basis, leaving the one-hour ratings 
of the motors to take care of themselves. | 


A. SHUNTING LOCOMOTIVE. 


For this class I suggest that the motor equipment should 
have a capacity of 560 н.р. on the one-hour rating, and should 
be designed and geared so as to exert a tractive effort, corre- 
sponding to this output, of about 17,000 lb. at 12 miles per 
hour. The total weight of the locomotive, entirely on the 
driving wheels, should be 56 tons, and the motors should be 
able to skid the wheels under any conditions of track. 

This equipment would be able to exert a tractive effort of 
28,000 Ib. for starting heavy trains from rest, and the tractive 
effort at 15 miles per hour would be about 8,0001b. For 
shunting work it would most probably never be necessary to 
run at any speed above 20 miles per hour ; but shunting vards 
are not likely to be provided with locomotive sheds or repair 
shops, and at intervals each locomotive would have to travel 
from its own yard to the nearest depot. It would be a serious 
disadvantage if during this journey the speed of the general 
traffic on the line had to be limited to 20 miles per hour. For 
this reason it would be advisable to design the motors with the 
same limit of safety against bursting as are imposed on the 
motors for the freight locomotives, which, I suggest below, 


should be 45 miles per hour. 


B. Goops LOCOMOTIVE. 


The weights of goods trains at the present time are usually 
limited by two factors--viz., (1) the ruling gradient and the 
hauling and holding power of the steam locomotive on this 
gradient ; (2) the length of the train as determined by the 
lengths of goods sidings, and the positions of signals and catch 
points. In some sections of line the second factor is not im- 
portant, and the train weight is then really determined by the 
capacity of the locomotive. 


The limitations of the steam locomotive are, of course, well 
known, and the question to be decided is, What advantage can 
be taken of the removal of these limitations by the substitu- 
tion of electricity for steam ? 

In the first place, the capabilities of an electric locomotive 
must be kept within limits on account of the strength of the 
standard drawbar. It would, of course, be perfectly poasible 
to construct an engine that could exert a tractive effort of 
50,000 lb. ; but such an engine would be of little use in this 
country, as the traders’ wagons are not fitted with drawbars 
for a greater pull than 28,000 lb. Now the steam locomotive 
is limited partly by its boiler and partly by the difficulty of 
getting enough steam into and outofthe cvlinders. In other 
words, the steam engine is limited in horse-power. A modern 
goods engine can at low speeds exert a drawbar pull of 28.000 |b. 
and in this respect is equal to an electric locomotive. But the 
latter, being able to take power from an outside source, can 
exert the full tractive effort at a much higher speed, and can. if 
designed to do so, exert a much greater pull than a steam engine 
at ordinary running speed. 

The aim of the designer should, therefore, be to produce an 
equipment which will deal with the heaviest freight trains at 
the maximum permissible speeds. Now, this question of 
speed is a difficult one, for the simple reason that ordinary goods 
trains are not fitted with continuous brakes, and, therefore, 
cannot be rapidly and easily brought to a standstill at an 
opposing signal if running at full speed. This is especially the 
case when the train is on a falling gradient. As a matter of 
practicé, goods trains seldom travel at more than 35 miles per 
hour, and the train weight is limited by the capacity of the 
locomotive to start with its load on the steepest rising gradient, 
to haul the load at the desired speed up this gradient, and to 
stop at any signal on the maximum falling gradient. 

In considering this matter the electrical engineer should 
carefully separate these factors which determine the tram 
weight. It is essentially his duty to consider the drawbar pull 
and the speed, but it is not primarily his business to say how 
the train should be controlled by brakes. Не can only pomt 
out that if the railway is electrified, trains of the maximum 
weight can be hauled by single locomotives at higher speeds on 
the condition that the necessary steps are taken to equip the 
trains with adequate braking power. Whether this brake 
equipment should be provided by the addition of a sufficient 
number of ordinary brake wagons at the back or of fitted goods 


' wagons next to the locomotive, or by designing the loco 


motive itself with a sufficient weight irrespective of the welght 
required to enable the motor equipment to exert its full power. 
is for the railway engineer to decide. I would only say thet 
it seems preferable to me to keep the starting and accelerating 
properties of the locomotive distinct from its braking capacity. 
For many trains the locomotive alone with the usual brake van 
at the back would have all the braking capacity needed, and it 
would be wasteful to have to haul about a lot of dead weight 
in all cases when it might only be necessary occasionally. . 
Whether this be so or not, however, the locomotive equip- 
ment is not much affected ; but for the sake of the discussion 
propose to assume that for the standard goods locomotive 
the wheels are driving wheels. If the locomotive has to 
exert a drawbar pull of 28,000 Ib. as an average during the 
starting period, the weight on the driving wheels should be 
about 72 tons, divided equally between the four axles at 
18 tons per axle. The motors should be able to skid the 
wheels under any conditions of weather, and they must, 
therefore, be strong enough mechanically to exert а tractive 
effort of 20 to 24 tons. In order to ensure a margin of safety, 
the motors should be able to run at a speed corresponding t0, 
sav, 45 miles per hour without bursting. A train weight 9 
1,000 tons js not excessive for an easy road, and the electro 
engine should be able to haul this train at 35 miles per hour 0n 


` the level for a considerable distance. The tractive resistance 


of a train of this weight at this speed will depend on the com 
position of the train—viz., on how many wagons it contains, 
and also on the temperature and the. wind. Аз an average 
figure I suggest 10 lb. per ton for the whole train, including the 
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locomotive. On this basis the duty of the equipment would be 
to exert a tractive effort of 10,720 lb. at 35 miles per hour, 
which is equivalent to 1,000 н.р. We may suppose that this 
average output would have to be maintained for about two 
hours, after which a lie over, with, perhaps, a little shunting, 
extending over at least half an hour, might be allowed before 
the performance is repeated. The continuous rating of the 
equipment would, therefore, be about 900 н.р. 


C. PASSENGER LOCOMOTIVE. 


As already mentioned, I propose to deal with the passenger 
locomotive on the basis of what may be called a double unit; 
that is to say, a complete locomotive consisting of two halves 
articulated or coupled together, which should be capable of 
hauling the heaviest trains at the highest speeds, single units 
being used as required for lighter trains. 

The weights of passenger trains are determined as much as 
anything by their lengths in relation to the lengths of the plat- 
forms at the principal stations. At the present time a full- 
sized train seldom exceeds 400 tons in weight, exclusive of the 
locomotive and the passengers, and probably contains 12 or 13 
60 ft. coaches. Such a train can easily be started and accele- 
rated on the level by a pull well below the 28,000 Ib. limit of 
the drawbar. Given an engine capable of giving this pull, 
there would be no difficulty in dealing with a train of 18 or 20 
coaches weighing 600 tons, even on a rising gradient of 1 in 100. 
But for the present there is little probability of the use of such 

heavy trains as a regular thing, and I propose to consider the 
motor equipment as being intended to deal with a total trailing 
load of 425 tons. 

As regards the other factor which determines the power of 
the motors—viz., the speed—it is on record that trains have 
travelled at about 85 miles per hour. I suggest, therefore, 
that in the motor design provision should be made for running 
at 90 miles per hour without danger of the armatures bursting. 
I suggest also, bearing in mind that trains often run at 75 miles 
per hour on slight down grades, which implies that there is no 
objection to such a speed from a general point of view, that the 
standard passenger locomotive should be able to haul the 425- 
ton trailing load at from 75 to 80 miles per hour on the level, 
and at somewhat lower speeds on rising gradients according to 
the motor characteristics. On falling gradients it will be for 
the driver to control the speed of the train as he thinks fit. 

The tractive resistance of a train at this speed is somewhat 
difficult to determine, depending upon the length of the train 
and the direction and force of the wind. In order to have 
suficient power under adverse conditions, I suggest that the 
tractive resistance of the whole train, including the locomotive, 
Should be taken as 18 Ib. per ton. Assuming as a preliminary 
figure that the locomotive itself weighs 100 tons, the tractive 
resistance amounts to about 9,500 lb., and the duty of the 
equipment is, therefore, to exert a tractive effort equal to this 
at from 75 to 80 miles per hour. 

It is hardly necessary to assume that the equipment would 
have to do this continuously. If it be supposed that as a 
general rule the locomotive has to travel 150 miles without 
stopping or with only one or two intermediate stops, and has 
then a period of about half an hour for ]ie over before taking 
another train back, we have allowed for probably as severe a 
duty as is ever likely to be necessary under existing conditions. 
For example, the distance from London to Crewe is 158 miles, 
from London to Sheffield 1581 miles, from London to Doncaster 
156 miles and from York to Berwick 146} miles. It may be 
interesting to see later when a suitable design has been worked 
out, at what average speed this distance can be covered, and 
what is gained in time by employing an electric instead of a 
steam locomotive. 

Summing up, therefore, the operating characteristics of the 
three classes are :— 


A. Shunting Locomotive. — Weight 56 tons, all on the biens 
wheels; tractive effort and speed corresponding to the one- 


hour rating of the motors, 18,000 lb. at about 12 miles per 
hour; maximum permissible speed 45 miles per hour. 
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B. Goods Locomotive. — Weight 72 tons, all on the driving 
wheels; tractive effort and speed corresponding to about 
110 per cent. of the continuous rating, 10,720 lb. at, 35 miles 
per hour; maximum permissible speed 45 miles per hour. 


C. Passenger Locomotive.—Articulated type; tractive effort . 
and speed corresponding to about 110 per cent. of the con- 
timnuous rating, 9,500 lb. at 75 to 80 miles per hour; maximum 
permissible speed 90 miles per hour. 

3. The Limits of Voltage to be Considered.—1t is difficult 
before having inquired into the matter to know what limits 
should be set to the voltage that may be usefully employed 
for а comprehensive scheme of railway electrification. If the 
choice of voltage is to depend only on the balance of increased 
expenditure on rolling stock as against reduction in the cost 
of the distribution system or track equipment, without taking 
into account antecedent probabilities as to the extent of these 
increments or reductions, there is no a priori reason for limiting 
the choice to any definite range. 

But when one descends from pure theory which sometimes 
ignores concrete facts and general conditions, there are several - 
considerations which make it very improbable that what may 
be called really high voltages will ever be adopted for a general 
scheme in this country. By really high voltages I mean in the 
present instance anything from, say, 6,000 volts upwards. I 
admit that this figure is chosen quite arbitrarily, and is, of 
course, subject to correction if further investigation should 
require it; but without knowing the results of such an in- 
vestigation my impression is that a suitable voltage would be 
well below this figure. 

In a general way, and speaking quite broadly, the choice of 
voltage will depend to a certain extent on the price of coal. 
It is well understood that having regard to fuel only, an 
electric locomotive is much more economical than a steam 
locomotive. The latter works almost always non-condensing 
and usually with single expansion and without superheat. If 
we assume for steam working a consumption of 30 Ib. to 35 Ib. 
of steam per brake-horse-power hour as an average for all 
classes of locomotives throughout the day, we shall hardly 
be going beyond the mark. As against this, the steam con- 
sumption in & modern electric power station may be put at 
15 lb. per kilowatt hour as a maximum. 

Bearing in mind that a cheaper quality of coal can be used 


in а power station, it is obvious that the electric locomotive 


costs far less in fuel than the steam engine. 

Against this saving in fuel must be put the capital charges 
involved in the provision of the power station, the trans- 
mission and distribution systems, and the working expenses 
connected with this plant. To justify the electrification, the 
saving in fuel alone (and any other incidental economies that . 
can be effected, such as & reduction in the maintenance and 
repairs of locomotives and reduction in general traffic expenses 
due to a re-arrangement of the time table, all of which are 
independent of the price of coal) must be more than sufficient 
to outweigh the capital charges and working expenses men- 
tioned above. So far as the saving in fuel is concerned, this 
will depend on the prices of coal delivered to the steam loco- 
motive and into the bunkers of the power station. 

The price of coal is, however, only one factor. An equally 
important factor is the quantity of coal used or saved in any 
particular service. In other words, to justify the electrifica- 
tion, the traffic must be sufficient to permit of the total saving 
in fuel cost overbalancing the. net increase due to capital 
charges and working expenses involved in the electrification. 

Now the thinner the traffic the less opportunity there is of 
economising in fuel, and the more important it is to reduce 
capital outlay on substations and the distribution system. 
The whole object aimed at in adopting a high voltage is to 
enable the substations to be spaced farther apart and thus. 
reduced in number or to keep down the cost of the distribution: 
system from the substations to the trains or to effect economies: 
in both. On the other hand, the fewer the trains the less: 
important is the increased cost of the locomotive equipments; 
caused by raising the voltage: 

Now in any extensive railway system the density of trafic 
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varies from a maximum on some portions such as the main 
lines, to a minimum on some of the branch lines. If fuel costs 
are low it is difficult to find any justification for electrifying 
the branch lines ; but if the cost of fuel is high, lines carrying 
comparatively ‘little traffic will come within the scope of an 
electrification scheme to a definite extent depending on the 
economy that can be effected thereby. It follows, therefore, 
that the average density of the traffic in all the electrified 
sections taken together will depend a good deal on the price 
of fuel, and since this average density is one of the principal 
determining factors in deciding what line voltage should be 
adopted, it is clear that this voltage is dependent to a certain 
extent on the price of fuel. 

Applying this line of argument to the conditions prevailing 
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in this country, it may be said at once that the cost of fuel 
18 comparatively low, and very little water power is available, 
and therefore the traffic will have to be fairly dense before a 
good claim can be made out for electrification. In other words, 
the average density in any comprehensive scheme is bound to 
be fairly high. It is, therefore, reasonable to expect that, 
apart from any engineering difficulties which may possibly 
become important with higher voltages, the most suitable 
voltage for this country will not be especially high. 

I propose, therefore, to limit the present consideration to 
4,000 volts, and to take the following pressures as convenient 
values for purposes of comparison, viz., 1,500, 2,000, 3,000 
and 4,000. 

(То be continued.) 


THE DETERMINATION OF THE TORQUE OF A DIRECT- CURRENT METER.* 


BY E. ALBERTI. 


through a silk fibre, the other end of which is fastened to the lever 
of the dynamometer. 

Let us now determine how the torque varies with the position of 
For this purpose, the meter is gradually displaced 


There are two types of apparatus used for the determination of 
the driving torque of meters—viz., the spring dynamometer and 
Schmicdel’s dynamometer—which depend on the principle of the 
parallelogram of forces. Both of these methods de tcrmine the 
static torque, t.e., the pull on the fixed armature. If the torque 
remains constant during a revolution of the armature, then a 
single measurement is sufficient ; but if it is variable, then a curve 
must be constructed showing the amount of the torque in each 
position of the armature. This curve is a laborious affair, if 
it is constructed with the above apparatus without any special 
facilities. It may, indeed, happen that if the armature is 
- Slightly displaced the torque of the meter may vary more than 
the pull of the dynamometer with a corresponding displacement. 
Independently of this the procedure is very tedious. The obvious 
solution of the diffeulty is to construct an apparatus that shall 
adjust itself and be of the registering type. An arrangement of this 
kind is described in the following lines, and & photograph of the 
original apparatus, constructed by the author at the Reichsanstalt, 
is given in the article from which the present abstract is made. 

An ordinary spring dynamometer is used, in which the adjustment 
is made by turning a lever, which increases or decreases the tension 
of a spring to such an extent that the pointer is brought back to the 
zero mark. The tension of the spring is then a measure of the 
amount of the torque. Let us suppose the movements of the lever 


to be limited on both sides by two stops, which serve as contacts for 


the'passage of current. Each time the lever comes in contact with 
a Stop we can pass current. If this current is passed through a 
motor, which can revolve in both directions, we can in this way 
effect the automatic adjustment of the dynamometer. The process 
is as follows :— 

As soon as the meter starts there is a torque, which moves the lever 
of the dynamometer out of the zero position, causing it to touch 
one of the contacts. The motor then starts, and increases the 
tension of the spring to such an extent that the two pulls balance one 
another, and the lever ceases to make contact with the stop. If the 
torque decreases, the lever makes contact with the other stop, the 
motor revolves in the other direction and the tension of the spring 
is decreased. If the two contacts are near enough to one another, 
the pointer vibrates between them ; the torque curve then becomes 
a kind of zig-zag. The amount of. these vibratory movements 
depends on the length of the lever and the distance between the 
contacts. "These can be so adjusted that the vibrations almost 
disappear, and the curve becomes fairly smooth. The usc of a motor 
for the automatie adjustment of measuring instruments has been 
described by Arcioni, and has been used by the firm of Olivetti for 
constructing registering wattmeters, voltmeters and ammeters. It 
does not. seem, however, that a dynamometer for the measurement 
of the torque of meters has yet been constructed on these principles. 
The only essential difference between the apparatus constructed by 
the author and that described by Arcioni lies in the use of mercury 
contacts instead of silver contacts. Mercury contacts have been 
used in electric clocks. In the present case, in which the torque 
of meters is very small, they have the advantage over silver and 
platinum contacts in requiring no pressure to make a good contact. 
Condensers are used to weaken the sparks at the mercury contacts. 
A toothed wheel and rack are used to translate the tension of the 
spring —i.e., the amount of the torque—to the paper roll for regis- 
tration. The torque is transmitted, as in ordinary dvnamometers, 


* Abstract of an articlo in the ** Elektrotechnische 


Zeitschrift,” 
Heft 22, 1916, j 


f 


the armature. 
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Fic. 1 (Curves 1 то 6). —Cunvzs oF TORQUE FOR DIFFERENT 
MaGNETO-MOTOR METERS WITH Disc ARMATURES. 
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in the direction of the silk fibre towards the dynamometer. As the 
distance decreases the silk fibre, which is always kept tight by the 
torque of the meter, is gradually wrapped round the armature or 
disc of the meter. For the purpose of this displacement the meter 
slides along a guide rod. As the meter is moved the armature is 
turned on its axis, and the registering paper is moved at the same 
time. When the movement has taken place through a distance cor- 
responding to the circumference of the armature, then the latter has 
made one complete revolution. The abscisse of the curves, there- 
fore, denote the position of the armature and the ordinates give the 
amount of the torgue. The armature disc or the brake disc consists 


ст.) 
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Fio. 2 (CURVES 7 AND 8).—ToRQUES FOR MAGNETO-MOTOR METERS 
. WITH Drum ÁRMATURES. 


usually of aluminium, about 1 mm. in thickness. If the edge is 
rounded it is not easy to roll the silk fibre on the disc ; it is, therefore 
well to coat the edge with a little mucilage. The dynamometer is 
easily calibrated by the use of. weights, or it may be calibrated by 
reference to another dynamometer, the curve of which is known. 

We now propose to discuss some curves which have been taken by 
the instrument in order to show the results which can be obtained. 
We are only concerned with that type of meter which has a variable 
torque depending on the position of the armature. This limits the 
inquiry largely to motor meters with commutators. There are two 
types to be differentiated —viz., the watt-hour meters, which are built 
on the dynamometric principle, and the magneto-motor meters. 
The curves 1 to 6 (Fig. 1) refer to magneto-motor meters, with disc 
armatures; the curves 7 and 8 (Fig. 2) to magneto-motor meters 
with drum armatures; and curves 9 and 10 (Figs. 3 and 4) to watt- 
hour meters on the dynamometric principle. The absolute values 


Fic. 3 (Curve 9).—Cunvg or Torque oF a Motor METER, CON- 
STRUCTED ON THE DYNAMOMETER PRINCIPLE, WITH A COMMUTATOR 
HAVING THREE SEGMENTS. 


of the torque in the different cases must not be compared, since the 
conditions were not in all cases the same. It is desirable to clean 
the commutator before making the test. 

Tt is evident from these curves that the torque varies greatly in the 
different types; it may indeed vary by 200 per cent. That means 
that the amount ot the starting current depends on the position of 
the armature. The small variations of the torque, which are seen 
to spread almost uniformly over all the curves, are obviously due to 
the vibrations of the lever of the dynamometer. It is also easy to 
see what a number of readings have to be taken, even if the ordinary 
procedure is adopted, before we have a clear idea of the variations 
of the torque. From the torque-curve it is possible to see whether 
the commutator is fixed in the$most favourable position with regard 
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to the commutator. The commutator is actually fixed by the 
makers in the position shown by the portion of the curve, marked 
A; but it is doubtful whether this is the best that can be chosen. 
Let us analyse the curve of a magneto-motor meter with a com- 
mutator, having three sections, and a disc armature with three flat 
coils (Fig. 1, curves 1 to 6). On grounds of symmetry we might 
expect the complete curve to be divided into three symmetrical parts, 
which differ only slightly. And in a complete revolution a coil will 
be short-circuited, six times in all, by one of the brushes. These 
instants of short-circuit can be seen on the curves, mostly in the 
shape of a double vibration in the curve. If two permanent magnets 


Fic. 4 (Ccrve 10).—Ccrve or Torque or А Motor METER, Сох» 
STRUCTED ON THE DyNAMOMETER PRINCIPLE, WITH A COMMUTATOR 
HAVING SEVEN SEGMENTS. 


are used, and if the two magnets were of exactly the same strength, 
we should again note certain symmetries in the curves. If the six 
instants of short-circuit are taken as dividing the curve into six parts, 
numbered 1 to 6, then 1 and 4 should be similar. But this is not 
usually so. If the commutator has n segments and a corresponding 
number of coils, then the curve should be divided into n similar 
sections for a complete revolution of the armature, and if there are 
two brushes, there would be 2% moments of short-circuiting a coil. 
Curve 10 is taken with a watt-hour meter with seven commutator 
segments, and for a complete revolution ot the armature, one or 
other of the coils is short-circuited 14 times. 


Section A.—Mean torque, 
7-5 cm.-grammes. 


Section B.—Mean torque, 
8-3 cm.-grammes, 


A4 = . a. TOY i 


Sect ion D.—Mean torque, 
7-6 cm. -grammes, 


Section C.—Mean torque, 
8-3 cm. -grammes. 


? 


Fia. 5 (Curve 11). —Товосе Curves For DIFFERENT POSITIONS OF 
THE COMMUTATOR IN RELATION TO THE ARMATURE Соп. 


The author concludes with a brief mathematical investigation, 
which is intended to show how far tho results, given by the curves, 
can be deduced from the known design of the meter. The pecu- 
liarities of watt-hour meters and the magneto-motor meter with 
drum armatures, can be regarded as sufficiently explained by the 
known theoretical investigations into dynamometric instruments 
and direct-current machines with drum armatures. He theretore 
confines his remarks to.the study of the magneto-motor meter with 
disc armature, and those who are interested in the mathematics of 
this question will do well to study the original Paper. Curves are 
constructed on the basis of the author's theoretical formulz, and are 
tound to agree well with the results obtained by the experimental 
method. 
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MILL MOTORS. 


From particulars recently issued by a number of manu- 
facturers it is evident that good progress is being made, 
both in this country and in the United States, in the design 
and construction of robust electrical machinery and 
apparatus for use in steel works. At one time .t was 
thought that a modification of the traction tvpe of motor 
would be suitable for most of the auxiliary drives, but 
although many such motors have given good service in the 
past, experience has shown that by making radical altera- 
tions in the design greatly improved performance can be 
secured. 

In a Paper read about five years ago before the American 


Institute of Electrical Engineers, Mr. BRENT WILEy told | 


how some years previously a careful review of the require- 
ments had been made in consultation with a majority of 
the steel-works electrical engineers in order to ascertain 
the features which should be included in a motor intended 
for steel-works service, and remarked that by combining 
the skill and experience of the manufacture and the steel- 
works engineer they had been able to design a sat sfactory 
type of motor. 

From a record kept by a large firm of manufacturers of 
the armature repairs required for the motors in steel works, 
using 1,410 of the modified traction-type motors and 232 
of the mill-type motors, it appears that the first-named type 
required 706 sets of new armature coils, 436 new commu- 
tators and 101 new shafts; whereas for the whole of the 
mill-type motors only 10 new sets of armature coils had to 
be provided, none of the motors requiring either new com- 
mutators or new shafts over the period during which the 
record was kept. Although the average time in service 
of the modified traction-type motors was considerably 
longer than that of the mill-type motors, the makers, 
nevertheless, state with confidence that the average life of 
the armatures of the older motors is 2} years and of the 
mill-type motors 10 years. At a time like the present there 
is no need to dwell upon the importance of reliability, but 
even in normal times reliability of all machinery is one of 
the prime essentials in the steel trade. The fact that 
motors have been and are being standardised specially for 
steel works service leads to the conclusion that there is a 
steady demand for such motors, and that the requirements 
are now generally recognised. 

Of the several recommendations, in the review mentioned 
by Mr. WILEY, regarding the mechanical side of the 
subject, the principal dealt with strength and with sound 
design. In connection with the former may be mentioned 
the frame, the shaft and pinion; and in connection with 
what we have called sound design the most noticeable 
improvements are the bearings, the armature and brush 
gear. The bearings in the motors of Westinghouse manu- 
facture are provided with eye-bolts to facilitate the handling 
of the armature. When one remembers the awkward 
situation of many motors, the advantage of the eye-bolt 
construction is immediately obvious, and this type of con- 
struction is one which could profitably be employed in 
many industrial motors. The commutator is carried on an 
extension of the armature spider, so that the shaft may be 
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removed without inter'ering with the е'есіг са arrange- 
ment of the armature. This construction, also, is one 
which has been embodied in the industrial motor by many 
of our leading manufacturers. and is in every way superior 
to the method in which the armature core and commutator 
are mounted independently on the shaft. 

On the electrical side the chief improvements are fireproof 
windings and sparkless commutation under the most severe 
operating conditions. The latter makes tht output of a 
given frame practically independent of commutation, and 
is secured by the use o; commutating poles and by the 
careful design of the commutator, brush gear and windings. 
By the use of fireproof windings it has been found possible 
for motors to give satisfactory performance under working 
conditions. These are in the main of much greater severity 


‘than those of the test bed; but. no matter whether the 


motor has passed the test or not, it is a very poor advertise- 
ment for the maker if his motor should fail in service. 
Here, again, are features which could well be embodied in 
the design of all industrial motors. and which would bring 
in to the user a good return on the higher first cost. 

In the past the user got the idea into his head that 
reliability could be secured at low cost, with the result that 
the market was flooded with motors and control gear of 
very inferior design and construction. Such motors and 
gear have not yet been entirely eliminated, and it would pay 
the manufacturer to endeavour to educate the user into 
giving a somewhat higher price for a vastly superior article. 
In the long run this would mean the elimination of the bulk 
of the so-called “special” motors, and would greatly 
simplify manufacturing operations. 


REVIEWS 


The Emission of Electricity from Hot Bodies. Ву 0. W. 


Ricuarpson, F.R.S. (London: Longmans, Green & Co.) Рр. 
vii. +304. Price 9s. net. 

This volume is a recent and welcome addition to the well- 
known series of “ Monographs on Physics," issued under the 
joint editorship of Sir J. J. Thomson and Prof. F. Horton. 
The subject matter can be described by the one word “ ther- 
mionics," except that the electrical properties of flames and 
all connected therewith, are excluded, these having already 
been dealt with, though not in this series, by Prof. H. A. Wilson. 
On the historical side the subject is extremely interesting. lt 
was known in the middle of the 18th century that incandescent 
bodies showed peculiar electrical effects, but it was not until 
the middle of the next century that the phenomena attracted 
much attention. Thus it came about that the earliest known 
instances of conduction in gases were the last to receive sys- 
tematic investigation, although the physicist had here ions 
ready to hand before the invention of vacuum tubes or the 
discovery of X-rays. In 1887 Blondlot showed that a white- 
hot body could not retain a charge even under a P.D. of 
0-001 volt, and that the leakage current did not obey Ohm’s 
law. Guthrie some years before had found similar effects, 
and had noticed that they were greatly influenced by the sign 
of the charge— probably the first recorded instance of unipolar 
conduction. In spite of more or less systematic researches by 
Elster & Geitel (1880 and onwards) and Fleming's researches 
on the Edison effect in electric lamps, no real progress was made 
until the modern ionic theory was developed. Thomson 12 


` 1899 showed that the negative discharge was electronic 12 


character, but that the positive ions were of atomic dimensions. 
The most fundamental advance was made by the author him- 
self (1901-3), when he effected a necessary simplification of the 
experimental conditions by putting his hot filaments in а high 
vacuum and by measuring both the temperature of emission 
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and the saturation currents. This work was | accompanied by 
a deduction of the well-known Richardson formula i==a9te—*/6 
and its experimental verification. 

The book opens with a brief account of the experimental 
methods usually employed. Some workers in this field will 
perhaps wish that this had been more detailed in character. 
The present writer, for example, would have been glad to learn 
more than is given about the technique of welding tungsten 
filaments to platinum leads in a neutral atmosphere. А use- 
ful form of vacuum furnace is described, by means of which a 
tube can be exhausted while at a temperature of 530 deg. without 
collapsing. This treatment ensures the removal of the last 
traces of gas. Only those who have tried it know how difficult 
it is to secure such a condition, yet it is absolutely necessary in 
certain X-ray tubes and recent forms of vacuum valves when 
used for transmission in wireless telegraphy. Chapter 2 is 
mainly mathematical. The general reader will find this & 
rather weighty course in a liberal repast, but the importance 
of the results atones for its character. A simple relation 1s 
found between the negative emissions from two metals and 
their contact P.D.’s. Itisshown that the fact that thermionic 
currents satisfy the formula quoted above affords no evidence 
either for or against the view that they originate from chemical 
action ; а result which must be kept in mind when reading the 
later chapter on the emission from heated salts. Although his 
formula applies over a range of temperature such that the 
current varies by a factor 10!!, the author is not satisfied with 
its theoretical basis, and here derives a slightly different result 
based on thermodynamics. In later chapters the vexed 
question of the positive emission is treated in detail, together 
with the effect of gases on both the positive and negative 
currents. In the discussion of the latter, two points emerge 
which are of interest to makers of valves. Two methods are 
in general use for increasing the current from a hot filament 
at a given temperature. Опе is to admit to the tube a small 
quantity of hydrogen; but Langmuir has shown that this 
brings about a decrease when a tungsten filament is used. 
(How it behaves in mercury vapour is not stated.) Another 
is to coat the filament with lime, but unfortunately these 
cathodes are extremely erratic in their behaviour. Gemers- 
hausen has, however, shown that by removing all the gas the 
emission becomes both larger and steadier. Whether the 
vacuum is maintained is not clear. 

The author is to be congratulated on the lucidity of his 
exposition, the completeness with which he has covered the 
ground, and his arrangement and choice of material from a 
very considerable literature. His work presents a large mass 
of detail connected, as far as is possible at present, by a co- 
herent theory. In addition, his criticism of other people's 
work is marked by most judicial fairness. Readers of THE 
ELECTRICIAN would doubtless have liked to see some of the 
theory applied to vacuum tube relays, the arc and current 
rectifiers. As we are at war it is perhaps just as well they are 
omitted from the present edition ; before the next is due I 
hope the author will invent some better term than ‘ Eug. 
tharge on the ion” for the quantity e/m.." Specific” 1 
greatly overwcrked in these days. 


R. S. WILLOWS. 
Engineering Applications of Higher Mathematics. Part v. 
Problems on Electrical Engineering. Ву V. Kararetorr. 


3s. net. 


(London : Chapman & Hall.) Pp. vii. 4-65. 


It is fortunate for Prof. Karapetoff that his reputation as an 
author was established before he wrote this book. From the 
title we infer that 1t 1s the fifth part of a work intended to show 
how higher mathematics are applied to engineering problems, 
and that it deals with electrical engineering. In some respects 
it js to be regretted that we have not seen the other parts which 
are devoted to machine design, hydraulics, thermodynamics 
and mechanics of materials. Such being the case we have to 
judge Part V. on its merits. 

A careful examination of the contents convinces us that the 
merits, if there be any, are completely obscured by the de- 
ficiencies. Were electrical engineering as narrow a subject as 
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the book under review would lead one to believe, then any 
subject the reader cares to name would be less barren of ideas 
than would electrical engineering. 

Of the six chapters, the first deals with resistance of non- 
cylindrical conductors and magnetic paths; the second, third 
and fourth deal with minimum weight of metal in a combina- 
tion of conductors, most economical size of conductors and 
leaky direct-current lines respectively. In the fifth chapter 
average and effective values of voltages and currents are con- 
sidered, and in the sixth chapter examples are set out on еће1- 
ency and losses in electrical machinery. In an appendix four 
theorems in mathematics are given and a very incomplete list 
of books on electrical engineering and theory of electricity 
brings the work to a close. 

In secking for some explanation as to why such a book should 


ever have been written we turned to the Preface and found 1t 


stated that originally Part V. was planned to be much larger, 
but in the meanwhile the author has published two other books 
of a mathematical character, * The Electric Circuit апа 
“The Magnetic Circuit," and rather than duplicate the text he 
limited himself to electrical problems of a somewhat different | 
type. We know these books from cover to cover and the. 
author might have done worse than duplicate the text. Had 
he done so his book of problems would have been better than 
16 18. | 
Electrical Engineering: Advanced Course. Ву E. J. Bera. 
Sc.D. (London: The Hill Publishing Co., Ltd.) Pp. viii.4- 332, 


los. net, 

Some, years ago it was our experience to meet an engineer 
who mate a practice of attending lectures on the higher 
branches of applied mathematics when he needed recreation 
and when the worries of business were beginning to tell on him. 
We can imagine men in search of mental refreshment turning 
to Prof. Berg’s book. 

This volume, written by the Professor of Electrical Engi- 
neering at Union College, Schenectady, contains abstracts of 
a series of lectures intended to prepare the student to under- 
stand and to deal mathematically with phenomena which are 
incidental to abnormal or transient conditions in electric 
circuits. 

The first part, which is practically a reprint of a series of 
articles published some years ago in the “ General Electric 
Review," covers the simple transients in circuits containing 
concentrated inductance, capacity and resistance. In the 
second part the more difficult problems of transients in circuits 
having distributed L, C and R are considered. . The third 
part deals with problems in electrostatics, and in the last part 
of the book is given an outline of the theory of electric 
radiation. s 

Unlike many authors, Prof. Berg mentions those who not 
only laid the foundations of electrical theory, but also raised 
elaborate structures thereon. He gives credit to Heaviside 
for the mathematical solution of difficult problems in transients 
and to Steinmetz for his book on ‘* Transient Phenomena," 
which he rightly calls the first really advanced book on prac- 
tical electrical engineering problems. 

In electrostatics he mentions amongst others, Maxwell, 
Heaviside, Kelvin and Gray. Credit is given to Dr. W. S 
Franklin for the demonstration that advanced problems can 
be solved * in a beautifully simple way " with simple mathe- 
matics. Under electric radiation are to be found the names of 
Maxwell, Hertz, Marconi, Lodge, Fleming, Pierce, Zenneck, 
Cohen and Austin. 

Those interested in electromagnetic radiation will be grateful 
to the author for building up the theory in a single chapter 


from the fundamental laws. This chapter forms an 
excellent introduction to the several treatises on radio- 
telegraphy. 


To many students in the past the works of the great masters 
have been sealed, and in this book 50-year old discoveries are 
presented in such a way as to be within the grasp of engineering 
students of average intelligence. For this reason we recom- 
mend the book, and we hope that other books will be written 
on and about Maxwell, Heaviside and the rest. 


. electrical failure takes place. 
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HIGH-TENSION OVERHEAD TRANSMISSION LINES.* 
| | (Continued from p. 180.) 


Summary.—The author discusses the subject comprehensively. Dealing first with the general design of transmission lines, a 
comparison is drawn between the factors of safety required in this country and those in Canada and the U.S.A. Curves are given 


for facilitating calculations of cost. 


In dealing with line materials, a comparison is drawn between the pin-type of insulator and 


the suspension type. The Hewlett and metal hooded insulatars are discussed at somo length. Finally, the mechanical design and 


the testing of insulators are considered. 


Mechanical Design of Suspension Insulators.—In suspension in- 
sulators porcelain and metal are in very close relationship, and the 
insulators are also required to work under heavy loads, so that it is 
necessary to give very careful attention to the details of the design. 


Metal-hooded insulators are sometimes considered to be in tension, | 


and as porcelain is notoriously weak in tension the design is con- 
sidered to be inferior to interlinked insulators in which the porcelain 
is in compression. The following test is therefore interesting :— 

Insulators A and B, Fig. 8, are identical as regards section of 
material, shaping, shear area of cement, &c.. but the pin іп A is 
inserted deeper than that in B. 

A gives an average strength of 4 tons and the porcelain is crushed 
without the cement being sheared; B gives an average strength of 
2 tons and the spindle pulls out, shearing the cement. 

It would appear that A transmits a larga component of stress to 
the hood through the porcelain in compression, and the shape of the 
break as marked on the diagram and the stratified character of the 
porcelain at the break substantiates this. 

Combined electrical and mechanical tests show that some designs 
fail electrically long before they appear to break mechanically, whilst 
others develop very nearly the full mechanical strength before 
The former always appeared to ke 
those where the shaping of parts indicated the possibility of severe 
and localised expansion stresses, and the latter where such stresses 
were likely to be the least and not localised. This shows that the 
design which gives the highest mechanical test js not necessar‘ly the 
best design from the point of view of inside stresses. 


Fic. 8.—METAU-HOODED INSULATORS. 


Transmission line conductors rarely have a breaking strength 
much in excess of 2} to 3 tons, and for such cases there would appear 
to be no object in requiring the suspension insulator to stand much 
more than this. For a load of 3 tons or so the insulator can embody 
the most desirable characteristics from every point of view, but for 
loads very much beyond this something has to be sacrificed. 

| TEsTING OF ÍNSULATORS. 

The objects in view in testing high-tension insulators may be 
broadly classified as follows: (1) “ Routine tests " to detect faulty 
material. (2) “‘ Design tests." To these might advantageously 
be added (3) ‘‘ Deterioration tests." 

The requirements of these different classes of tests need several dif- 
ferent kinds of testing and combinations thereof. Routine tests consist 
of the application of high voltages, and possibly a high-frequency 
test. Mechanica] routine tests should not be excessive, and should 
be limited to about 25 per cent. above the maximum working load. 

The voltage on the high-tension. side of the transformer used to be 
measured by means ‘of a needle spark-gap. Needle points are, 
however, subject to variation due to brush discharge, &c., as men- 
tioned by Mr. Lustgarten. The sphere gap is not subject to such 
variation when the spheres are of sufficient diameter in respect to 
the width of the gap to prevent corona preceding the spark. With 
‘a width of gap up to three times the diameter of the spheres there is 
very little corona, but for the most accurate work the width of the 
‘gap should not be greater than the diameter of the spheres. 

The resistance of the water used for spray tests is important, and 
very different results are obtained with different qualities of water. 
Water with a resistance approximating to that of actual rain—4 e., 
distilled water—thould therefore be used when especially accurate 
figures are required. 

The author then discusses high-frequency tests. Electrical tests 
should be combined with mechanical tests to ensure against the 
latter causing electrical failures. 


* Abstract of & Paper read before the Institution of Electrical En- 
gineers, | 


It is important to recognise that even a test by high-frequency 
oscillations is not necessarily an infallible test of either the soundness 
of the material or the design. For instance, an insulator might be 
quite sound at the works and withstand high-frequency tests, but 
under working conditions of changing temperature stresses will 
occur which, if the insulator be not properly designed, may set up 
small cracks, and thereby eventually cause failure. Moreover, an 
insulator slightly porous from under-firing might withstand these 
tests when in a new and dry condition. 


CLAMPS OR OTHER MEANS OF ATTACHING CONDUCTORS 
TO INSULATORS. 


The means of attachment of conductors to insulators should be 
such that (a) crystallisation of the conductor must not be set up, (b) 
the conductor should be held to the required load without bruising 
or injury to its surface, (c) the attachment should be capable of being 
erected with ease. | 

The clamp or other means of attachment for fixing a conductor 
to a pin insulator must necessarily be different from that for fixing 
the conductor to a suspension insulator. Similarly, attachments 
to carry the dead end load must be different from those to carry the 
load in an intermediate position ; but there is no reason why similar 
principles should not be reasonably embodied in all designs. 

Strain-insulator clamps have flexibility to an eminent degree 
owing to all the motion being taken by the link attachment of the 
insulator, and they are, therefore, ideal from the point of view of the 
prevention of crystallisation. A strain clamp necessarily requires 
a grip sufficient to develop the ultimate strength of the conductor 
before slipping. The best grip can be obtained by means of 
roughened gripping surfaces, but these injure the conductor, and 
it is preferable that the gripping surface of the clamp should be 
smooth and rounded, which requires a greater length of surface than 
when roughened. 

Suspension clamps have also a considerable degree of flexibility 
by virtue of being suspended from a link. In the event of a con- 
ductor breaking, the suspension clamp swings out into the line of the 
sag. thus reducing the stress, so that there is no necessity for the 
suspension clamp to grip the conductor to its breaking point. In 
any case, the intermediate pole upon which the suspension insulatot 
is fixed is not designed to carry the stringing tension of the con- 
ductor. А light grip which will permit the conductor to slip at a 
load of 500 Ib. to 1,000 Ib. is sufficient, and such a grip can be easily 
obtained in a manne: which will not damage the surface of the cable. 

The binder method of attaching conductors to pin insulators is 
largely favoured, particularly because of the amount of flexibility 
which it gives. To attach the conductor to a pin insulator by a rigid 
mechanical clamp is bad practice, as deterioration of the conductor 
by crystallisation is likely to occur. 

Owing to the fact that a pin insulator is only capable of carrying 
loads of the order of the transverse load, there is no point in making 
the attachment grip to a greater load. The author gives results of 
tests on various binders. 

The flexible clamp has mechanical characteristics in both the 
line and longitudinal direction of the same order as a good 
binder, and has a flexibility greater than any binder. In regard to 
ease of erection, a binder is. probably always more difficult, and 
requires greater skill to erect than a mechanical clamp. ! | 

The matter, data and illustrations that have been referred to ш 
the foregoing are almost exclusively concerned with transmission 
lines which have been engineered from this country, and the material 
for which has been designed and manufactured in this country. 
The author's best thanks are due to Messrs. Bullers (Ltd.) for facilities : 
afforded in connection with the preparation of the Paper. 


DISCUSSION. 


Mr. A. P. TROTTER said it was expected that the linking-up of powet 
supplies from large stations would lead to important developments 14 
overhead work. We had not тог? than 30,000 volts in this country at 
present, and he hoped we should not have more. The increase of 
voltage would save copper in the line, but would add to the charges 
for the transformers and switchboard, and the saving of the copper 0 
the line would be practically absorbed. For the lines we had it would 
not be worth while to go to anything like the. voltages the author men- 
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tioned. As the author pointed out, the maintenance of the equilatcral 
triangle of wires was not of great importance in this country. Where 
vas the advantage of the three wires (C2). The author said the advan- 
tages were that the pole was the shortest possible and there was no 
pssibility of the conductors fouling owing to snow. lt seemed to him 
that those were the only ones likely to foul owing to snow in consequence 
of that arrangement. We rarely got snow here which froze on to the 
wires. He could only remember two or three cases in 10 years where 
the snow on the wire had a serious effect on the electric lighting wires. 
At Middlesbrough the wire sagged down so much that when the snow 
was knocked off the bottom wire it rose higher than the upper wire. 
That was due to having the wires one above the other. The author 
mentioned a ratio of 5 to 2 as the ratio of the factors of safety in this 
country and abroad. Was not that about the ratio of the quality of 
engineering work in this country and abroad? He thought 5 to 2 about 
the ratio both of the factor of safety and of the quality compared with 
American work and that the ratio of failings was higher than the Square 
of that. In America they put a duplicate line alongside the first. 
That would hardly be done here. With regard to the author's reference 
to the Board of Trade regulations, it should be remembered how these 
зое. The first overhead wires we,e in Bond.street many years ago. 
People got frightened, thinking they would have them all over the place. 
Legislation was passed, and the Board of Trade was set to look after the 
matter. The electrical adviser, who had all the responsibility, had no 
one to consult. Was it to be wondered at, therefore, that the factors 
of safety were rather high? Mr. Starr said, in the discussion on 
Mr. Vernier’s Paper, he was satisfied with the conditions of the regula- 
tions, and in other Papers it had been shown that alterations in the 
factors of safety were not wanted. But they were not so tied as was 
assumed in the Paper. The Board of Trade standard of 50 lb. per sq. 
ft. wind pressure was brought down to 35 Ib. after the Tay Bridge was 
bown away, and subsequently to 251b., but that was a maximum ; 
where a case was made out for a sheltered locality a lower pressure was 
permitted. With regard to the assumption of ice loading, in the United 
States and Canada the factor of safety was based on an accumulation 
of ice of about 2 in. diameter, but we had had no occasion to make 
regulations for snow and ice, and the regulations distinctly stated that 
noallowance had been made for them. Factors of safety were a question 
(responsibility. If he were a consulting engineer creating a line over 
thich he would have some real control he would adopt measures outside 
the Board of Trade regulations. The question of density of population 
ame in largely. The Paper said there were in this country span lengths 
af the order of 150 ft. There was no limitation of the span for high 
тше wires in the Board of Trade regulations. In the low pressure 
regulations there was a limit of 200 ft. with ordinary poles, but in those 
it was stated that 200 ft. should not be exceeded “ without the consent 
ofthe Board of Trade." ‘The Paper stated that under no circumstances 
could it be possible to have an economical span of 150 ft. 120 ft. was 
the standard in Canada for low-pressure wires. The average here for 
high pressure was 240 ft. Mr. Merz and Mr. Woodhouse both had used 
240 ft. It was controlled, no doubt by the factors of safety. There 
was a span of 1,420 ft. in South Wales and another of about the same 
length in North Walee. He challenged the author to show that there 
vas any restriction as to spans for high pressure. He had discussed 
with an engineer, who had spans of 600 ft. with the top of the poles, 
Hfi. from the ground and a clearance of 20 ft. from the ground, the 
advisability of not having such long spans. The Board of Trade regu- 
tion required 22 ft. clearance for towns and 18 ft. for the country. 
lf the 600 ft. span were reduced to 400 ft. the sag would be 9-8 ft. In 
30 ft. the sag would be 5ft., and by reducing the height of the pole 
the saving of expenditure was at the base—the most expensive part. 
Of course, the saving of wayleaves was enormous if you had fewer poles. 
The author's diagrams were rather confusing, because of the comparison 
between the U.S.A. and the Board of Trade poles. Не did not admit 
Its accuracy. If they had been separated it would have been eaaier to 
define. In regard to the factors of safety with which the author said 
"presumably the Board of Trade werc satisfied." If the engineers were 
not satisfied let them meet him and discuss it. It was important not 
to shut down and not to have fatal accidents. These two things ought 
to go together. He had known kite-tail insulators in which a pocket 
was left pointing upwards and full of water or a weak solution of nitric 
acid. Either on that account or through the wires grinding their way 
through the porcelain the wires broke off into needle points and thus 
failed. Care should be taken to guard against this. | 
Mr. A. D CKINSON said with a high-tension line there must be trans- 
formers. The difference in cost of transformers for 6,000 volts and 
100,000 volts was not a serious matter for moderate powers. Dealing 


with small powers was another thing. The Board of Trade high-tension , 


regulations were intended to proteet the public. What difference did 
it make whether you were killed by 3,000 volts or 100,000 volts ? It 
would help very much if the Board of Trade permitted higher voltages. 
(Mr. TRoTTER: There is no limit whatever. 30,000 volts happens to 
bethe highest. Iwould willingly see it ten times higher.) He suggested 
that the rules should not be framed by Mr. Trotter alone for the Board 
of Trade, but that the Institution should be allowed to share in the 
responsibility. Under those conditions the rules might be relaxed. 
Work abroad was not more slipshod than in this country, at any rate 
in the British Colonies and India. The various electrical authorities in 
the countries abroad under the British Crown took the Board of Trade 
regulations and would not vary them. People for whom he had worked 
had been put to very great expense to no purpose from that cause. If 
some note were attached to the regulations intimating that modifications 
would be considered it would help people doing work in other countries. 
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He agreed that over testing of high-tension insulators was a mistake. | 
Whenever the mechanical efficiency was improved the electrical efficiency 
was decreased. He would test about 10 per cent. above the working 
voltage. High-tension insulators were only in their infancy. Even in 
this country he believed that shortly 100,000 volts or more would not 
frighten us. What factor of safety should be given in the transmission 
line at Creek Crossing on the Tata hydio-electric system ? The wind 
carried the salt spray up on the insulators and more discs were wanted 
in those cases than on the inland part of the line. The factor of safety 
must be taken in sections. In Canada he knew a case where for 125 miles 
they had five discs, on the coast they had seven and sometimes eight. 
In a line he had just finished a vulture flew against a slack telephone wire’ 
and carried it over the line. The telephone wire broke and its ends 
swung and short-circuited every time they touched the earth. The 
surges in the line were enormous. It would be difficult to put on extra 
insulator discs to meet those conditions. If possible telephone lines 
should be right outside the transmission line if à second right of way 
can be obtained. : 

Sir W LLIAM SLINGO said the author was a little out in thinking a 
150 ft. span was a relic of telegraph experience. Their heavy spans 
were now 180 ft., carrying 40, 50 or 60 wires of weights of 150 lb. to 
600 lb. to the mile. Ten or 20 years ago spans were longer. There were 
still many about the country 70, 80, 90 and 100 yards in length. It was 
only in exceptional cases they used the shorter spans. In the great 
storm of March 27-28 of last year, as the result of which he had some- 
thing like £300,000 worth of damage done by snow and wind, not a single 
wire weighing 600 Ib. to the mile (call it 54 gauge) was broken down by 
the weight of snow or ice or the pressure of the wind. Where wires 
exceeding 400 Ib. in weight went down it was because the poles or the 
arms failed. That information ought to be of use to power engineers, 
who never worked with wires of a smaller gauge than that. Sometimes 
ice would form round the wire in a cylindrical form, but on the occasion 


` of the storm of March last year it formed in many cases a flat band lying 


horizontally, so that the wind pressure was comparatively small. Athin 
wire would get as thick with snow as a thick wire. 'The Post Office 
started work with copper conductors of 100 Ib. and every small storm 
broke them down. Then it went to 150 lb. minimum and that stood 
up under all ordinary conditions, 200 lb. stood well and 400 Ib. and over 
would stand almost anything. Hc would like to know what success 
engineers had met with in the use of ferro-concrete poles. | 
Мг. А. ЈАСОВ said the fact that a Government committee was con- 
sidering the economical distribution of power made the Paper of special 
importance. Their labours would be simplified if they could give the 
supply engineers facilities for waylcaves and the other important question 
was that of safety factors. He quite understood the method of framing 
the Board of Trade regulations. The matter had more or less grown up 
during vears and at the outset the electrical adviser had not very much 
to guide him. On the other hand, he did not agree that American and 
other foreign practices for long distance power transmission was alto- 
gether bad. If analysis were made of the leading modern transmission 
systems throughout the world he thought it would be found that break- 
downs on American transmissions were not appreciably greater than had 
taken place in this country. Mr. Vernier said there were 2,000 miles of 
transmission in this country. That was very small compared to the 
length in countries like Scandinavia, Italy, France and so on, and the 
power transmitted there was greater than here. About 1,000 volts per 
mile was usuallv taken as a fair average figure for transmission systems. 
When we got power transmission from coal fields and absolute right of 
way over railways and so forth, no doubt we should come to longer 
distance transmissions and we should have to tackle the problem on a 
different basis from what we had at the present moment. "The com- 
mercial as well as the engineering side would have to be considered. 
The capital cost was an important matter ánd it went up very quickly 
in ratio with the factors of safety. If a factor of safety of 3 was con- 
sidered sufficient in countries where conditions were more extreme, was 
it necessary to have a factor of safety of 5 here ? The standards adopted 
should be adopted after very carefu] consideration and analysis of the 
practice that existed and they should be international standards, not 
dealing with Great Britain alone. It was as much the business of the 
Institution as of the Board of Trade to frame such regulations. Mr. 
Twiss had had to ignore to a large extent the existence of any other 
conductor than copper. The whole of the output of aluminium was 
&bsorbed for Government purposes. The Germans had gone about 
finding substitutes in their own manner. They had standardised oon- 
ductors such as iron, zinc alloys, aluminium alloys and во оп. Не did 
not think any of these were going to stay after the war, except perhaps 
in house to house wiring. Nevertheless it was worth while to consider . 
these in connection with the whole question of standardising line material. 
The latest development in the use of aluminium was in the utilisation 
of steel core strand. Aluminium had a greater sag than a copper strand. 
The system that transmitted most power in California was employing: 
such a strand at present. It was 404 miles in length and the average 
le spacing was about 650 ft. With reagrd to the re-drafting of regu- 
ога he called attention to those adopted by Mr. Evans Airey, electrical 
engineer to the Government of New Zealand. Не had gone about the 
matter in a thoroughly practical way, and his regulations were well worth 
consideration. He (Mr. Jacob) showed on the screen a method of sup- 
rting an aluminium conductor by means of a pressed steel catenary 
nger, which had been adopted on the Canadian Northern Railway at 
Montreal. What Mr. Dickinson had done on the Tata hydro-electric 
scheme compared very favourably with what had been done in other 


countries. 
(To be concluded.) 


234 


CORRESPONDENCE. 
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THE RANGE OF WIRELESS STATIONS. 
TO THE EDITORS OF THE ELECTRICIAN. 


In your issue of April 20th you publish an interesting article 
on the " Range of Wireless Stations," by Capt. Trench. After 
enumerating the various assumptions which he proposes to 
make and the symbols to be employed, the author states that : 
“ For a vertical aerial l is about 0-8, or the effective height 
0:4À where ilis the height above ground at which 
the distributed capacity of the aerial may be considered (for 
our purposes) to act as a concentrated capacity." A number 
of formule, which are subsequently employed in the Paper, 
are then based on this statement. The author does not ex- 
plain how or where he obtains this value of the effective 
height. To show the need of a careful definition of terms, it 
із only necessary to compare this effective height of 0-4 with 
page 126 of Dr. Eccles’ handbook, where the effective height 
of a simple vertical aerial without turning coil is given as 0-94. 
Although Dr. Eccles calls this the effective height, he uses the 
expression in a sense quite different to that in which it is em- 
ployed by Capt. Trench ; what Di. Eccles calls the effective 
height is really the effective length of the dipole or Hertzian 
oscillator, which would radiate the same power in the whole 
sphere as the actual aerial radiates in the upper hemisphere 
for the same current. It would not produce the same mag- 
netic or electric fields, and, in the writer's opinion, this defini- 

tion of the effective height of an aerial is very undesirable. 
. With Capt. Trench's definition and use of the term the writer 
is in complete agreement—.it is the same sense in which it is 
employed by Zenneck and others- but where does the 0-4 
come from ? At the moment of maximum Р.Р. the charge on 
а plain vertical aerial, oscillating at its fundamental frequency, 
is distributed approximately according to a sine law, being 
zero at the base and à maximum at the apex. The height 
above the ground at which the distributed capacity of the aerial 
may be considered to act as a concentrated capacity is ob- 
viously 2h/z, which is, therefore, the effective height. With a 
tuning coil of very large inductance it will be lowered to 0:5, 
or even less, if one take into account the greater capacity of the 
lower part of the wire. The figure 0-4 is equal to (2/z)?, which 
may have been taken in error instead of 2/л; but, whether so 
or not, the value of the Paper will be increased by clearing up 
this point, and, if necessary, modifying the formule accord- 
ingly. Theeffect on the numerical examples will be very small. 


' Since writing the above (May 1) I have read the remainder of 
the article, which has now appeared, and am surprised to find that 
the author, in an apparent attempt to combine his conception 
of effective height—with which, as I stated, I quite agree— 
with that of Dr. Eccles, has made a serious error in comparing 
the Austin-Cohen formula with the simple dipole formula. 
After equation (25) he says: " We may consider the earthed 
aerial as the upper half of a Hertzian oscillator of length 
l=1-8h, and since only the top half radiates energy the value of 
F [electric force at distance x] is only 1/4/2 of what it would be 
if the whole oscillator radiated." 

Now the electric and magnetic fields of a Hertzian oscillator 
are unchanged if a conducting plane is placed normal to its 
axis, through its mid-point ; hence, the field due to an earthed 
aerial (assuming a perfectly conducting plane earth) is identical 
in the upper hemisphere with that of the aerial and ita image 
considered as a complete oscillator in free space. The radiated 
energy is halved by the suppression of the radiation in the 
lower hemisphere, and not by any modification of the electric 
field strength in the upper hemisphere. 

The ordinary formula for the electric and magnetic forces in 
the equatorial plane of an aerial, considered as the upper half of 
a Hertzian oscillator or dipole is :-— 


4a h ; 
ЕН =. — . 1, absolute units. 
10 Ar 


300. 4л А | 
‚ у 1, volts per centimetre, 
10 AD 


Ed 
where E. H and 7, are all R.M.S, values, 7, is in amperes, 
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h'=effective height of aerial (from ground to.centre of capa- 
, city), i 

À—wave-length, 

z—distance, all in centimetres 


The E.M.F. induced in a receiving aerial of eflective 


height л” a» 

—]1207z—— 

Àx 

If R, is the total equivalent resistance of the recelving aerial, 
including that due to radiation, the current set up in it will be 


sya 


h’h 
I, =1202 . iR, I, amperes. 


А » e . i 
If R,=25 ohms, as given bv Austin fór some of his tests, this 
2 , o А 


becomes | 
1,15 xps 


I, volts. 


These formule are only strictly applicable to undamped 
oscillations; with spark systems, if ò and 6, are the lcg- 
arithmic decrements of the wave-train and receiving aerial 
respectively, the formula becomes 


1207 kh” 
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It appears from Austin’s later work (^ Bull." Bur. Stand... 


Vol. XI., p. 69) that this theoretical formula, with the addition 
of the empirical exponential factor, gives values in close agree- 


ment with experimental results obtained in tests between ships. 


In determining the effective height of a ship’s aerial there is 
some uncertainty as to the datum level from which the height 
should be measured. 

Capt. Trench’s suggestion that the receiving aerial abstracts 
so much energy from the field that the latter is locally drained 
and therefore unable to induce the calculated E.M.F., is more 
ingenious than convincing. The oscillation in the receiving 
aerial certainly modifies the field in its neighbourhood in such a 
way that the current is reduced, but this reduction is probably 
identical with that calculated by the inclusion of the radiation 
resistance in R,. | 

Both of these statements which I have criticised are made by 
Capt. Trench with the object of explaining the apparent want 
of agreement between calculated and observed received cur- 
rents, but the weight of evidence goes to prove that with good 
“earths ” and accurately determined effettive heights the 
theoretical formula gives correct results for short distances 
between the stations. 

In tests made by Austin between various land stations the 
received current was only 0-4 to 0-5 of the calculated value. 
This he ascribed to a decrease of the effective height due to the 
earth being an imperfect conductor and consequently giving ап 
ill-defined image of the aerial. — : 

South Kensington, May 5. G. W. O. Howe. 

RATING OF INTERMITTENT MOTORS. 
TO THE EDITORS OF THE ELECTRICIAN. | 

With regard to Mr. Н. Н. Broughton’s article in your issue 
of May 4th, on the rating of intermittent motors, there is à 
further factor having a considerable. bearing on the rating of 
these motors. " | 

The aim of enginecrs is to give the motor a rating of such 
a value that when run on this rating until a steady temperature 


is reached the temperature rise will be the same as when run 


on the intermittent load. The point I wish to bring out 15 
that this rating does not only depend on the load curve, but 
may be altered considerably by using motors with different 
proportions of copper losses subject to the load current and 
iron losses. By applying these principles in the design af 
motors installed for crane work, the size of motor was 1n mat 
instances reduced. | л 

The R.M.S. methods analysed will apply to direct-current 
serics-brake solenoids, where the losses are all copper. — 

Summarising the above, it is not possible to specify e 
equivalent rating for a motor working on an intermittent load, 
without knowing the full motor design. 


Loughborough, May 8. B. Apair M. BOYCE. 
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CITY AND GUILDS EXAMINATIONS IN ELECTRICAL 
ENGINEERING. 
| TO THE EDITORS OF THE ELECTRICIAN. 

I am sure that you will agree with me that examiners who 
make grave blunders in setting Papers are doing the students 
who take the examinations a great injustice. This is especially 
the case where evening students are concerned, who, after 
making great sacrifices to attend during the session, have their 
efforts discounted by the gross carelessness of their examiners. 

The Grade II. A.C. Paper for 1916 contained a numerical 
question on power factor correction of three-phase circuits by 
means of condensers. From the data necessary for working 
the question the frequency was omitted. In the recent ex- 
amination the corresponding Paper contained a similar ques- 
tion, but in this case the power taken by the circuit was 
omitted, thus making a numerical solution impossible. 

To my personal knowledge candidates whe could work these 
questions satisfactorily if the proper data had been supplied, 
had to give the question up after . wasting 
valuable time. In justice to students the 
examiners should supply worked answers of 
all the questions to some independent assessor, 
who would criticise the Papers and prevent such 
mistakes occurring. 


London, May 8. A. W. ASHTON. 


DECIMAL COINAGE. 
TO THE EDITORS OF THE ELECTRACIAN. 


To a foreigner, as I am, the discussion on 
decimal coinage in your columns seems much 
too academic and lacking in common sense. 
It appears to us that the change from your 
present complicated system to the decimal 
system can be made quite easily by taking the 
shilling as the unit. In doing so you may retain 
all your actual coins, scrapping little by little 
hal-crowns „апа  four-shilings. The only 
change would be in the value of the penny, 
Which, becoming 1/10 of the shilling instead of 
1/12, would have to be completed by a more 
liberal use of coins of one and two farthings, 
in order to keep down the cost of small and І 
cheap objects at the same value as before. 4 Two D.C. 

There would be no objection to using the 
name of pound for the 20 shillings coin, so there would be 
no change of habit. You could call it pound as now and 
write it 20 shillings, as in France some people talk of a louis 
and write it 20 francs. beat 

Valence, France, May 5. L. Gorcuot, M.I.E.E. 


[This correspondence is now closed.—Eps. Е.] 
a D 


PARLIAMENTARY INTELLIGENCE. 


aurcm is com ricum 
« 


COMPANIES (FOREIGN INTERESTS) BILL. 


W Last week the House of Lords took the committee stage of this Bill, 
which prohibits the alteration (except with the consent of thé Board of 
Trade) of articles of association or regulations which restrict foreign 
interests in companies. 

Іовр WRENBURY moved a series of amendments, including one which 
brought within the scope of the Bill companies other than those with a 
share capital. The Bill did not deal sufficiently with the question of 
companies whose members were not, but whose directors were, aliens, 
and he proposed to include directors. For the word “ foreigner " he 
proposed to substitute ‘‘ alien." ‘ 

The LORD CHANCELLOR said the amendments would promote the 
efficient working of the Bill, and he would accept them. 

On the motion of Lorp WRENBURY a new clause was adopted pro- 
viding that a resolution for the voluntary winding-up of the company 
should have no effect unless the Board of Trade authorised or ratified it 
by written consent ; and the court which had jurisdiction to wind up 
the company might refuse to make a winding-up order. The Board of 
Trade or the Court was to be guided by the consideration whether the 
winding-up waa bona fide, with a view^to the discontinuance of the 
undertaking, or was with a view to continuing the undertaking frec from 
any restrictions or limitations in the company's articles of association. 
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THE BRITISH WESTINGHOUSE COMPANY. 


Last week representatives of the Overseas Dominions, including the 
Rt. Hon. Sir Robert Borden, the Rt. Hon. W. Е. Massey, the Rt. Hon. 
Sir E- P. Morris, the Maharaja of Bikaner, Sir J. S. Meston, Sir 8. P. 
Sinha and Sir James R. Dunlop Smith, paid a visit to the works of the 
British Westinghouse ('o., and inspected a number of exhibits of en- 
gincering interest. These included steam-turbines, condensers, pumps, 
gas and oil engines, railway and tramway equipments, transformers, 
switchgear. heating and cooking plant, meters and instruments. The 
range of sizes manufactured was illustrated in turbines by turbo sets 
ranging from 15,000 kw. for electricity supply undertakings down to 
small sets of 100 kw. for ship lighting. Motor armatures were shown 
varying from 1/32 н.р. up to 7,500 н.р. and 15,000 н.р. There was also 
a shaft approximately 20 tons in weight belonging to a 15,000 н.р. re- 
versing rolling mill motor. One of these exhibits is shown in the ad- 
Joining illustration. 

It is interesting to note that a large number of women are now being 
employed at these works, special canteens being provided for their usc, 
and their general welfare is in the hands of a lady superintendent of 
women workers. 


WESTINGHOUSE Motors FoR MOUNTING ON A БКоилма« М пл, Motor SHAFT. 


In August, 1914,an Employees’ War Relief Fund was started, and since 
that date up to the end of 1916 no less a sum than £36,394 has been 
contributed. Out of this fund over £20,000 has been paid to dependents, 
and over £10,000 has been set aside for investment, to constitute'a 


, * Disablement and Dependents’ Fund " to meet future contirgencies, 


besides which Christmas gifts have been sent to every man, and donations 
made to national and local funds. | 

An interesting innovation started by the Westinghouse Co. is a school 
within the works for the instruction of apprentices. The Company 
accepts two grades of apprentices, one consisting of graduates in en- 
gineering and other technically/trained men who are allowed to take а 
two or three years course of a varied character in the shops, testing de- 
partments and offices of the Company ; the other consists of boys who 
enter the works between the ages of 14 and 16 years who remain until 
During this time the boys are given experience in various 
de partments in the shops and also are provided with instructions in the 
Works Trade School. The whole of the lecturing is undertaken by 
members of the Company’s staff, the lecturers numbering about 40 in all. 


кш = —======= 
SIGNALLING APPARATUS. 


Messrs. Graham & Latham (Ltd.)draw attention to a recent catalogue 
( No. 3) devoted to signalling apparatus. The '' Stevens "' picture sig- 
nalling instructor, illustrated in 
this list, consists of a box having 
a hand-painted lid on which 
torpedo boats, manosuyring at 
night, are represented. Small 
holes are pierced at the mast 
heads through which miniature 
lamps glow. and twosilent keys 
are provided, enabling the effect 
of signalling from one ship to 
the other to be produced. 

The catalogue also contains 
particulars of various buzzer 
telegraph sets for practice work. 
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LEGAL INTELLIGENCE. 


North of Scotland Electric Light & PowerCo. v. North of Seotland 
Fish Guano Co. 


At Edinburgh last week Lord Mackenzie disposed of this action for the 
recovery of £93. 14s., said to be due, and also for £1,000 as damages for 
breach of contract. Pursuers alleged that in April, 1913, they entered 
into an agreement with defenders to erect certain electrical plant in 
Montrose, for which defenders undertook to pay pursuers £500 for electric 
energy in addition to certain charges for hire of plant. In December, 
1915, defenders intimated that they were closing their Montrose works, 
and asked pursuers to dismantle and take away the electric motors. 
Pursuers contended that defenders had no power to terminate the 
contract in such а manner, and stated that in order to carry out the con- 
tract they had to increase their generating plant at a costfof £3,420. 

Defenders maintained that the difference between the parties should 
be decided by arbitration. The termination of the contract was justified 
by the action of the King's enemies and the existence of a state of war, 
as the whole fishing trade of the north and east of Scotland and the 
import of raw material for defenders’ works at Montrose had been 
stopped. It was, therefore, impossible for them to carry on business 
there, and the contract had become impossible of performance. 

The action was taken out of court by joint minute, having been settled 
by a payment to pursuers of an agreed sum for damages and expenses. 


Security for Electric Supply. 

At Lambeth (London) Police Court on Friday last, Mr. H. S. Laycock 
applied to the magistrate to determine the nature and amount of security 
to be given by him to the South London Electric Supply Corpn. in respect 
of the supply of electric energy to certain premises in Acre-lane, Brixton. 

Mr. Laycock said that he was leaseholder of a hall, and on March 12, 
1915, he entered into an agreement with the company for the supply of 
electricity on special terms. The account was to be paid weekly, and, 
no security was asked for, as under that arrangement the company had 
power to cut off the supply if he failed to pay. On April 18 last the 
company demanded a deposit of £20, on the ground of the difficulty of 
obtaining payment of his accounts. He replied that the weekly pay- 
ments had been regularly made, and refused to make a deposit, seeing 
that he had made a claim of £39 against the company in respect of alleged 
overcharges. The yearly consumption was about £250, and the account 
had been regularly paid every week. After he refused to make a deposit 


the company cut off the supply, and he had to deposit £20 under protest. — 


Mr. Parsons (an official of the company) said their case was summed 
up in the letter of April 18, which said : “ Owing to the difficulty which 
is always experienced in obtaining payment of your account." There 
were always two or three weeks owing. The sum of £39 was in dispute. 
They did not admit that they owed anything. The company were only 
able to obtain payment of their accounts by threatening to cut off the 
supply, and pointed out that Mr. Laycock was liable to be called up at 
short notice. Although the company did not ask for any deposit when 
the agreement was entered into, they were entitled to ask for one at any 
time they thought it necessary. 

Mr. BrRoN came to the conclusion that, in all the circumstances, £20 
was not an unreasonable amount for the company to require as & deposit. 


Extraordinary Traffic on Roads. 

In the case Abingdon Rural Council v. City of Oxford Electric Tram. 
ways (Ltd.), the Court of Appeal recently decided an important point as 
to the right of a road authority to recover the expense of repairs made 
necessary by extraordinary traffic. Theextraordinary traffic was that of 
a service of motor-omnibuses in the district. The Council brought the 
action to recover £498 as e xpenses incurred in repairs to Foxcombe Hill. 
road and Wootton-road between Oxford and Abingdon, because of dam. 
age done by the company's motor-omnibuses. In June, 1914, defendants 
began to run motor-omnibuses along the highways between Oxford and 
Abingdon, and plaintiffs alleged that defendants thereby subjected the 
highways to excessive weight and extraordinary traffic. 

Mr. Justice SANKEY held that the mere demands of the district for 
traffic which was extraordinary could not turn that traffic into ordinary 
traffic, although the traffic might be necessary traffic, and might in future 
become ordinary traffic. He decided that the traffic in question was 
extraordinary traffic and gave judgment for plaintiffs for £350. 

The defendants appealed, but the Court dismissed the appeal. 

Lord Justice SwinFEN Eapy said it was beyond dispute that the traffic 
had caused a large extra expense to plaintiffs, amounting to £104 a mile. 
But defendants said that the traffic was not extraordinary traffic within 
the meaning of sec. 23 of the Act of 1878. In 1914 the company estab- 
lished a service of motor-omnibuses, but previously there had been a 
service of one-horse omnibuses. The motor omnibuses weighed when 


empty from 3 to 3} tons, and when loaded from 4 tons 7 cwt. to 5} tons. : 


There was a daily service. After referring to Hill v. Thomas, his Lordship 
said that the traffic was additional traffic and was of an entirely novel 
character. It was not traffic which had grown or had actually increased. 
It was a service of motor-omnibuses put ор а country road where the 
ordinary traffic of the road did not comprise traffic of a similar nature. It 
was substantially put on at one time and was wholly different in character 
from the previous traffic. It was contended that when traffic once 
became extraordinary traffic it was always extraordinary. He could not 
accept that contention. They were only concerned with the traffic 
during the year before the commencement of the action, and they were not 
concerned with the point whether traffic which was extraordinary tra ffic 
during that period would at some later period become ordinary traffic. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 

T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. . 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the for mer is given in brackets after the title. 


1916 SPECIFICATIONS, 


2,861 MARCONI’S WIRELESS TELEGRAPH Co. & Swann, F. P. Receivers for wireless 
signals. (25/2/16.) 105,081. r 
Relates to wireless receivers comprising Fleming valves and comprises a method 
by which the Fleming current in a valve of this type first rises and then falls to 
practically zero as the positive potential increases, so that it is possible practically 
to reduce the effect of atmospheres or very strong signals down to or even Lelow 
that of the weak signals it is desired to detect so that the latter may be easily read. 
The object is attained by employing a grid surrounding the filament and a third 
electrode or sheath surrounding the grid and by applying a fixed small potential 
between the sheath and the filament. 
4,407 MUIRHEAD & Co. & Squigr, С. О. Telegraphy. (24/3/16.) 105,089. 
4,596 JoeL, H. F. Portable electric battery lamps. (29/3/16.) 105.100. 
4,629 MiLLER, R. Electric ignition of explosives. (29;3/16.) 105,104. 
4,703 Harvey. J. E. Thermostatic circuit-breaking apparatus for electric heaters 
(3/4/15.) 100,252. 
5,104 Curtis, А. Н. & IcRANIC ErECTRIC Co. Enclosure for switch gear. (6/4/16.) 


6,121 Lipinsk1, A. V. Process and apparatus for effecting chemical reactions by means 
of electric arcs. (28/4/16.) 105,135. 

Relates to a process for carrying out chemical reactions by using electric arcs 
Spread by means of magnetic action between practically equidistant electrodes 
according to which a flowing mass of gas is caused to act against the one and also 
against the other side of the spread electric arcs in such manner that a permanently 
uniform uninterrupted gasless mantle of flame is formed. 

7,901 B. T.-H. Co. (G.E. Co.. Motor power plant for ship propulsion. (3/6/16.) 


105,153. 
9,020 cita & Co. & PENSABENB, N. Dynamo-electric machines. (27/6/16.) 


10,920 Simms, F. R. Magneto-electric machines. (2/8/16.) 105,180. 
10,939 Newton, Е. & NEwTOoN Bros. (Derby), Ltp. Electric motor starting switches 
or controllers. (2/8/16.) 105,181. 
11,240 Uren, F. W. Means for connecting pipes, electrical conduits and the like. 
(9/8/16.) 105,1c2. 
14,767 British WestincHouse Егвсткіс & Mro. Co. Vapour electric systems for con- 
AER of direct electric currents into alternating currents. (29/11/15) 
A vacuum electric apparatus for converting direct electric current into alternating 
current comprising a pair of main electrodes of opposite polarites, means for 
КЕШИНЕ the flow of current there between by the electrostatic control of negative 
electrons. 
1917 SPECIFICATIONS, 


1,997 Sprague Sarety CONTROL & SIGNAL CORPORATION. Detectors or relays. 
(31/12/14.) (Divided application on 18,213/15.) 104,176. 


APPLICATIONS FOR PATENTS. 

NoTE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 

February 27, 1917. 
2,895 Puirips-Brinton Co. Ignition systems for engines. (U.S. 23/3/16.) 
2,900 CHLORIDE ELECTRIC STORAGE Co. & DEAN. Electric cable connectors. 
2,903 Burke. Excess watt-meters. (U.S, 24/2/16.) 
2,907 FrETCHER. Portable electric lamps. : 
2,912 BritisH WEsTINGHOUSBR ELECTRIC & Mra. Co. Mercury rectifier distributing 


systems, | 
February 28, 1917. 


2,940 FESSENDEN. Transmission of sound, &c., impulses. 

2,973 agp тоох DE Bozel. Production of hydrogen. 
rance | 

2,994 PEYMAN 


3,039 Cowen. Wireless signalling by arc system, · 

3,044 ELLIs. Electric switches for hand lamps, &с, 
3,046 GuARDIOLA. Driwn filaments for lamps. 

3,061. IcRANIC ELectric Co, & Curtis. Lifting magnets. 
3,062 IGRANIC ELECTRIC Co. & Curtis. Resistance grids. 


(17/11/15, 


А ‘Incandescent lamps. 
March !, 1917, 


. VOLUNTEER NOTICES. 


ist LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. C. 6. Clay, V.D. 


Orders for the week :— | 

Officer for the Week.—Lieutenant W. J. А. Watkins. 

Next for Duty.—Lieutenant Hughes- Hallett. | 

Monday, May l4th.— Technical for No. 3 Company, Right Half Сот: 
pany at Regency-street. Drill, No. 3 Company, Left Half Com- 
pany. Signalling Class. 4 > 

Tuesday, May 15th.—Lecture, 6.30, Capt. Castell, “ Knots and Lash- 
ings and Trestle Bridging.” Physical drill and bayonet fighting, 
7.30 to 8.30. er 

Wednesday, May 16th.—Drill, No. 1 Company, Right Half Company,6. 15. 

Thursday, May lith.—Drill, No. 2 Company, Right Half Company. 
Ambulance class by M.O., 6.30. Signalling class. 

Friday, May 18th.—Technical for No. 3 Company, Left Half Company, 
Regency-street. Drill, No. 3 Company, Right Half Company. 
Recruits’ Drill, 6.30 to 8.30. 

Saturday, May 19th.—Commanding Officer's parade, 2.45. Uniform, 
for drill in Hyde Park. | 

Sunday, May 20th.— Special work at Bombing School. 
Common Station (City & S.L. Tube Railway) 9.45 a.m. Uniform, 
haversacks, water-bottles. mid-day rations to be carried. As this 
work is very important, the Commandant would like to see much 
larger parades. | | 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes parades. 
Musketry.—For all Companies, see Notice at headquarters. 

Note.—Unless otherwise indicated, all drills will take place at head- 
quarters (Balderton-street, Oxford-strect ). 


Ра; аде Clapham 
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COMMERCIAL TOPICS. 


— dÓ——— 


Arrangements have been completed for the 
The British creation of a British Trade Corporation for de- 
oss АЕ veloping British commerce and trade. А Royal 


Charter for 60 years has already been granted 
and the Corporation, which will have a nominal capital of £10,000,000 
in £10 shares, will act as the Government's agent in many financial 
matters. The directors are Lord Farringdon, Mr. F. Huth Jackson, 
Mr. Arthur Balfour, Mr. Е. Dudley Docker, C.B., Mr. W. H. N. 
Goschen, Mr. J. Н. B. Nob:e and Sir J. Hope Simpson. 

Many questions. about the scheme have been asked in the House of 
Commons as the new departure has aroused considerable interest in 
financial and commercial circles. In reply to questions, Mr. Roberts 
stated last week that the Financial Facilities Committee sugyested that 
the new institution might act as an agent for H. M. Government, should 
the Government desire to aksist, by means of advances, educated young 
men who after the war might wish to go into business abroad. "The 
Government had, however, come to no decision on that suggestion. 
The chairman and managing directors of the ('orporation would not be 
appointed by the Government, but in the manner provided for in the 
deed of settlement. He intended to issue the text of the charter at an 
early date. It was not proposed that the Government should exercise 
direct supervision over the actual working of the Corporation, but in 
carrying on its business in any part of the world the Corporation must 
erercise its powers with due regard to the interests of the Government, 
and where the Corporation acted as agent for the Government it would 
be strictly accountable to the Government as such. 

It is well known that German banking methods had an important 
effect in building up the Teutonic commercial fabric and in assisting 
German traders and manufacturers to secure such a dominant position 
in the markets of the world. British trade has suffered all over the 
world through the operations of these banks, and the formation of this 
British institution will initiate à new era for British industry and 
commerce. The Information Bureau, which Lord Faringdonisengaged in 
ereating, will be an important part of the scheme. "The President of 
the Board of Trade has given instructions that the Department of Com- 
mercial Intelligence should place themselves in the closest possible touch 
with the Information Bureau and the Corporation, and give them all the 
assistance in their power. Apart from the financial facilities which it will 
be the first object of the Corporation to afford. it will be possible to have 
the prospects and bona-fides of any industrial scheme thoroughly inves- 
tigated by reliable PAREDES. А 

* * 


А An additional step in the.organisation of 
Engineering Eritish engineering firms after the war has 
0 isation. ritish engineering firms after the war has 

rgan been taken by the afhliation of the British 
Engineers’ Association with the Fritish Emp re Froduccrs’ Organi- 
sation. 

The latter organisation now represents an aggregate of over 
£500,000,000 of invested capital, and has powerful connections amongst 
associated industries of the dominions and colonies concerned with both 
agricultural and manufacturing. production. ft is mainly to such 
markets, many of which are largely undeveloped, that British makers 
of machinery and rolling.stock must look in the future for the pros- 
perous maintenance of their business. The reciprocal advantages of 


an alliance between the great overseas producers and British engineering 
manufacturers a1e obvious. 


* * ж * 


A leaflet issued by the British Empire Pro- 
RUM xs ducers’ Organisation refers to the great difficulty 

: in obtaining electric generating plant, and a case 
is cited jn which four municipalities recently competed for permission 
to commandeer big turbo-generating plant under construction for 
the fulfilment of an order from overseas. The sets were of 12,500 
E.H.P. each, and it is significant that the city which has succeeded, 
with the authority of the Ministry of Munitions, in obtaining these 
great machines has hitherto been regarded as «nly a second or third- 
class town. It is one, however, which on the demand of war work 
has increased its‘ output of electrical energy by many millions of 
units, and will now again double this quantity by installing plant 
costing about £400,000, the power production of which is wanted 
for the manufacture of steel. 

It is significant also that new plant of this character can be installed 
at а cost of from £12 to £15 per kilowatt, compared with a general 
average throughout the country of an accumulated capital expenditure 
of about £45 per kilowatt. Оп the one hand there is an insatiable de- 
mand for cheap power, and on the other a great agyi¢ gation of antiquated 


generating plant. To modernise the electric power supply of the United 
Kingdom will, in the opinion of the British Empire Producers? О ganisa- 
tion, tax the entire capacity of the electrical manufacturing industry 
after the war, and if anv export trade is also to be sought there must be 
great extensions of factories. 


* * ¥ * 
As announced in our last issue, information is 
British Trade in сле, , 
Neutral Countries, Cig collected by the Foreign Trade Depart- 


ment of the Foreign Office from His Majesty's 
Consular officers abroad, in regard to tirms in neutral countrics with 
whom British Houses could trade in place of firms of enemy origin 
or association which have been placed on the statutory list. 

The reports from Consular officers will give the names of firms desirous 
of trading with the United Kingdom, with references, bankers, commer- 
cial reputation, general nature of business, method of transport, principal 
goods immediately required and whether the firm trades on own account 
or on commission basis. The following bodies have agreed to disseminate 
the information :— 

The Association of Chambers of (Commerce of the United Kingdom, 
Parliament Mansions, Orchard-street, S.W. 1, and its associated Cham- 
bers of Commerce ; the London Chamber of Commerce, ], 2 and 3, 
Oxford-court, Cannon-street, E.C. 4; the Federation of British Indus- 
tries, 39, St. James’s-street, S.W. 1; and also certain approved trade 
associations and federations not associate members of any of these 
organisations. 

Firms who are members of the above associations should apply for the 
information through one of these channels. Н.М. Consular officers have 
also been instructed to send duplicates of their reports to the Board of 
‘Trade, and the information will also be available at the office of the 
Department of Commercial Intelligence of the Board of Trade, 73, 
Basinghall-street, E.C. 2. 


* * * * 
On the application of the Cable Makers’ Asso- 
Di Profits ciation, the Board of Referees, on April 26, in- 


creased the statutory percentage as respecta the 
business of manufacturing in the United Kingaum insulated wires 
and for cables for the transmission of electr:cal'eurrent to 7 per cent. 


in the case of a company and 8 per cent. in the case of any other 
business. 


* * * * 

Machine Ten of the leading machine tool manufacturers 
Tool Makers’ !" this country have formed a new organisation 
Co-operation entitled the Associated British Machine Tool 


Makers. It is proposed to recognise the manu- 
facturing as well as the selling side of the industry, and particular 
attention will be paid to foreign markets. It is intended to issue a 
joint catalogue of the firms in the Association in Russian and Spanish, 
and, where necessary, in the languages of other countries. Technical 
representatives will-be sent abroad in order to develop foreign con- 
nections. 

* ж. ж * 


At the recent annual meeting of the National 
on "| Chamber of Trade the Executive Council's 

eter. report dealt with trade organisation, educational 
reform, the increase of publie officials, &c. 

Mr. J. W. CrARK pleaded for more efficient organisation on the part 
ofemplovers. During the war there had been an enormous increase of 
public officials and public departments, which possessed almost auto- 
cratic power. It was most important that the employers’ point of view 
should be put before the heads of the new Government Departments. 
Over and over again regulations had been issued which had had to be: 
cancelled simply because they could not possibly be carried out. That 
would never have happened if the officials understood the whole facta of 
the case. Nobody could understand such a complicated system as the 
trade of this country unless they heard both the sides of the employers 
and the workers. Traders did not claim to possess the wisdom of the 
world, but yet they could prove, by their own efficient organisation, that 
they were capable of rendering good service to Government Departments. 

Mr. С. AvELING (Southport) said the Government was gradually 
assuming control of everybody and of everything, so much so that 
the poor trader was apt to get lost in a maze of regulations which were 
being continually drafted. He hoped that in future there would be 
closer working with national organisations, such as the Chamber of 
Commerce and large national organisations such as those connected with 
the specific trades. The various organisations would have to consult 
more together in the future if their just demands were to be conceded. 

The re port was adopted. 
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EXTENSIONS. ' 


Burton-on-Trent,-—Subject to the consent of the Ministry of 
Munitions, it is proposed to purchase induced draught plant for the 
electricity works. 

Gloucester.—The Corporation have applied to the L. G. Board fur 
sanction to borrow £1.000 for an electrically-driven fan for the 
boiler-house. | 

Liverpool.—Last week Mr. Gates protested against an expenditure 
of about £30,000 on two new cooling towers, two rotary converters 
and switchgear, &c., but the chairman (Mr. Russell Tavlor) ex- 
plained that the expcnditure was absolutely. necessary in order to 
give a supply of electrical energy to factories. No monev could be 
spent without a Government certificate. 

The comm:ttee's recommendations were then approved: 

Luton.—It is necessary to lay additional mains for augmenting 
tho supply of electrical energv to some large works in the district. 

The chairman of the Electricity and Tramways Committee (Ald. 
Wilkinson) referred at the recent. meeting of the Council to the latest 
breakdown and said the repairs would be completed in about a conple 
of months. Commenting on the question of extension he said that works 
were cropping up both on the eastern and western parts of the town, 
and particularly would they require additional facilities to meet the 
Vauxhall requirements and there were also three or four large places. 

St. Helens.—The Council have received sanction to borrow £6,200 
for mains and switchgear, £4,456 for a water-tube boiler and £710 
for boiler house extension. 

Sheffield.—The mains are to be extended at a cost of £149 to 
supply the University glass technology department. 

The women stokers at the generating station are to be paid 61d. per 
hour, exclusive of the war bonus of 2d. per hour paid to all women 
workers. Application is to be made to the L.G. Board for permission 
to borrow £15,000 for sub-stations and their equipment. 


GENERAL. 


Baildon.—The Council has been in negotiation with Bradford 
Corporation and Shipley Council as to a supply of electricity and it 
has been decided to accept the terms offered by Bradford. 


Bath.—A recommendation by the Electric Lighting Committee to 
insure the Diesel engine at a net premium of £194. 88. caused con- 
siderable discussion at the last meeting of the Council. 

Ald. Oliver moved as an amendment that an engineer having experi. 
ence of th. manufacture and working of Dicsel engines be called in to 
report upon the plant, and that no further expense be incurred on the 
engine until the report has been prepared and cireulated among the 
members, In the course of his speech he went fully into the history of 
the plant. and said he wanted to get someone who could tell them whether 
thev could put it into repair. 

On the amendment being put 15 voted for and 15against, and as the 
Mayor declined to give a casting vote a further amendment was moved to 
ask the committee to reconsider the position. Ultimately the debate 
was adjourned, but at a subsequent meeting the report was adopted. 

Beckenham.— Mr. P. Sjollema has been reappointed chairman and 
Mr. J. Crease deputy chairman of the Electricity Committee. 

The committee is to approach the L.G. Board in order to obtain autho- 
rity to post pone the repiyment of loans during the period of the war. 

Dublin.—On Monday the Council had before it a further report bv 
the Special Committee on the question of the administration of the 
electric supply undertaking. 

It will be remembered that in February last the committee had re- 
ferred back to it their original report toegther with the letters of Mr. 
Ruddle and from Mr. L. J. Kettle on the subject. The committee now 
report that “in order to ach'eve the results which Col. P. W. D'Alton has 
outlined in his reports as results which he. if he were in charge. could 
achieve for the betterment of the electricity undertaking, vour com- 
mittee recommend that Mr. Ruddle be appointed during a period of two 
years, to take entire charge, not only of the electrical enginecring depart- 
ment, but also of the commercial department of the undertaking." 


Increased Charges for Electrical Energy.—The charges for current 
are being increased at the following places :— 

At Okehampton, where the works owned by Mr. Henry Green have 
supplied current at 5d. per unit since the undertaking was started 30 
years ago, the price has now been increased to 6d. 

Rathmines Council has increased the charge for current to 6d. per unit 
for all lighting consumers, 3d. per unit for heating and other domestic 
purposes, and 2d. for supplies to cinematograph lanterns. 

Blackpool Electricity Committee is increasing its charges by 10 per 


cent. i 
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ELECTRICITY SUPPLY. 


St. Anne’s-on-the-Sea Council is increasing its charges to 51d. per unit 
(flat) and 7d. and 21d. (m.d.) for lighting, Lid. for power, heating and 
cooking, and 3d. for cinemas, outside signs and " ilnminations.” 

At East Ham the charge to general consumers (including public 
lighting) is increased from July 1 by 10 per cent., making 20 per cent. 
above pre-war charges, and for tramway traction 5 per cent., making a 
total of LO per cent, 

At Stoke-on-Trent, a further increase of 5 per cent, (making a total 
increase of 25 per cent) is to be made in all the electricity department's 
charges, | 


Islington (London).—The Lighting Committee recently issued its 
report on the recommendations of the Special Committee regarding 
public lighting. and after discussion the Council decided to adjourn 
further discussion pending a report from an expert on lighting, who 
is to be selected bv the Parliamentary and General. Purposes 
Committee. i 


Laneaster.—The Corporation has given a bonus of £75 to Mr. 
J. B. Patterson, who has acted as borough electrical engineer during 
the absence of Mr. Milnes on military service. 


Linking-up in South Wales.—A conference has Leen held on the 
proposal to link up the electric supply system of Swansea, Neath and 
Llanelly. 

In a report on the matter the borough electrical engineer of Swansea 
(Mr. J. W. Burr)states that it is felt that the proposals offer not only con- 
siderable possibilities locally in respect of interchange of load, but of 
further development of the respective supply arcas, particularly Swansea 
and Neath, through which the linking-up main would pass, and it was 
hoped that de finite proposals would be made within a few months. 


Manchester.—There has been trouble at the Dickinson-street 
station owing to the employment of five coloured men from Jamaica, 
but we are informed that the matter has now been arranged 
satisfactorily. k 

On the 28th ult. three of the new men were put to work and the 
white labourers at once protested, and on Monday demanded the dis- 
missal of the negroes: The chief assistant engineer (Mr. A. C. McKenzie) 
who, in the absence of the chief engineer and the chairman of the Elec- 
tricity Committee, was in charge of the works, refused to accede to this 
demand, but he assured the men that the negroes had only been engaged 
because white labour could not be obtained, and he undertook to replace 
them as soon as possible. On Tuesday last the men decided to stop 
work on Friday morning unless the negroes had been discharged. 

[n a statement by Mr. McKenzie it is pointed out that for the last 
six months the electricity department had had a claim upon the books 
of the Labour Exchange for general labourers, and they had engaged all 
the men that had been sent to them. Even so, they could not get the 
labour they required. Last week there was special need for men in the 
boiler-houses. The Labour Exchange was not able to find any white 
men, but sent along three blacks. '' We should have been glad," said 
Mr. McKenzie, “to get men of any colour to keep the work going, so 
we accepted these men, as we had accepted all the other labourers sent 
to us. They are employed on exactly the same conditions as the other 
men." 

Rotherham.— The Borough Treasurer recently presented to the 
Finance Committee his annual statement on the borough finances. 

The revenue of the electricity department during the past year was 
£49,068 (increase £15,856), and the net profit was £5,324 (from which £500 
is required as a provision for excess profits duty), compared with £7,585 
for the previous year, the decrease being due to the extra charge of £2,860 
for service of debt and interest, high price of coal, and increased wages 
and income tax. 

The general manager and engineer (Mr. E. Cross) reported that coal 
cost 148. 43d. per ton (against 9з. 8d. in previous year), and cost of 
materials and wages have increased at least to the same degree, while the 
charges for current for power and traction have not increased. 

Tramway revenue was £70,529 (increase £18,285), and the surplus fot 
the year was: Tra mways £12,277, trolley vehicles £768, and after deduct- 
ing £1,013 loss on petrol "buses, the total surplus for the year was £12,032 
(increase £1,338). Out of this £3,500 is set aside for excess profits duty, 
leaving £8,532 available. 


LIGHTING AND INDUSTRIAL POWER. 


Board of Trade Electric Power Committee.— Many local authorities 
have now adopted the suggestion of West Ham Corporation, and have 
passed resolutions of protest against the under-representation on the 
committee recently appointed by the Board of Trade to consider and 
report upon the question of a cheap supply of electric power. 

Among the authorites who. have done this are Bath, Colchester 


. and Islington. 
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Clayton-le-Moors (Lanes).—Electric lighting is to be introduced 
into the parish church at an early date. 


Electricity in Gold Mining.— At the recent mecting of the Balaghat 
Gold Mining Co., Mr. Edgar Taylor said that the equipment of the 
mine had been improved. A new underground electrically-driven 
hoist had been erected in Tennant's section of the mine and а new 
50 Н.Р. air compressor would soon be started up at surface. 

Electrolytie Production of Zinc.— The report of the Amalgamated 
Zine (De Bavay's) (Ltd.) for 1916 states that the Electrolytic Zine 
Co. s experimental unit, capable of producing 250 lb. to 300 Ib. of zine 
daily, is now running, and the results confirm the American practice. 
The erection of the unit capable of producing 10 to 11 tons of zinc 
daily is proceeding satisfactorily. 

Lineoln.—The chairman of the Electricity Committee (Ald. W. S. 
White) has replied to the criticism of the policy of the department 
by Mr. P. W. Robson at the recent meeting of Messrs. Clavton & 
^hu*t'ewofth. 

Ald. WHITE said he heartily agreed with Mr. Robson's speech, but he 
was sorry Mr. Robson did not go a little further. The Corporation were 
unable to fulfil their contract for the supply of electric current, but it was 
right the public should know the reasons why. They would remember 
the Corporation had got statutory powers to double the capacity of their 
works and to spend about £40,000, but they were unable to get that 
through unless they inserted a clause that they would not seek powers to 
harrow the money until 12 months after the war.so that their hands were 
ted. They had done their best ; they realised it was war time, and the 
erent they were supplying was to help to win the war. The quantity 
of electricity supplied to the firm in question to March 31, 1915, was 
“12.000 units ; to March 31, 1916, a million and a half units ; and this 
yar they supplied about three and a quarter millions. When they 
considered all that had been done with the plant in operation before the 
warstarted they had done splendidly. They had had to bring some of their 
chi plant into operation. and that was getting most costly. ‘They did not 
begrudge that, because it was serving a useful purpose. The cause of 
thet failure was simply the clause inserted in their Act. He thoroughly 
approved the remarks of Mr. Robson. Lincoln would be a very different 
place in 10 years’ time, and a good deal depended on the action of the 
Corporation. Electricity would be wanted far more in the future than in 
the past, and it would be their aim as an Electricity Committee (but they 
should have the unanimous support of the Council) to try to help these 
firms at the smallest cost possible, because the interests of the city were 
so linked up, through the Corporation, with these firms that they would 
do well to take Mr. Robson's advice. The King had used the words 
"Wake up. England." He would like to apply that to Lincoln. We 
had a lot to learn ; we were too conservative in our ideas, and he was 
afraid we talked about this lamp-post being in the wrong place and that 
slab being up, and lost the substance for the shadow. —— 

Utilisation of Irish Peat.—The Scientific Research Branch of the 
Reconstruction Committce have appointed a Joint Engineering Com- 
mittee for Ireland to make investigations and report on the utilisa- 
tion of Irish peat for post war industries. 
members of the Joint Committee :— 

Messrs. P. C. Cowan, D.Sc., L.G. Board (Chairman), Mark Ruddle, 
M.Inst.C. E., John Hy. Grindley, D.Sc., M.L Mech. E., Prof. Pierce Е. 
Porel, M.A., M.A.L, M. Inst. C. E., Samuel Geoghegan, Arthur Hassard, 
B.A, M.A.L, A.M.Inst.C. E., and Sir John Purser Griffith, M.Inst.C. E. 
(representing the Institution of Civil Engincers) ; Peter C. Cowan, D.Sc., 
M.Inst.C. E., Arthur E. Porte, M.I. E.E., John Holliday, M.T. M. E., and 
К. N. Eaton, A.M.L. E. E. (representing the Engineering and Scientific 
Association ; and Capt. О. T. O'Kelly Webber, R.E., Wm. Tatlow, 
Joseph P. Tierney, Thomas Tomlinson, B.A., M.Inst.C. E.I. and G. 


Marshall Harriss, M.Inst.C. E.I. (representing the Institution of Electrical 
Engineers, Dublin Section). 


The hon. secretary is Mr. R. N. Eaton, 12, College-green, Dublin. 


ELECTRIC TRACTION. | 
Dublin and Lucan, Electric Railway.—The Board of Trade, who 


were recently invited to take over this railway on behalf of the 
Government, have intimated that they cannot do so, as the line is 
smply a tramway, and does not come within the provisions of the 
Regulation of the Forces Act, 1871. 

Eleetric Omnibuses at York.—In a report by the tramways C'om- 
mittee on the working of their electrically-driven motor omnibuses, 
it is stated that the charge for electricity supplied to the ‘buses for a 
year has been £737, while it is calculated that had petrol been used 
the cost would have been considerably over £10,000. 

So well satisfied are the Committee with their experience that they 
have recommended the Corporation to purchase another electric motor 
omnibus for use in a working class district. 

Hampstead (London).—The Borough Council have agreed to order 
two one-ton electric vans for disinfection work, at a cost of £1,606. 


Sheffield. —It has been arranged to make an additional allowance 
to all daily and weekly municipal employés of 5s. per week and 1jd. 
per hour to other hands. 

The cost of the incregse to the tramways department will be £18,616 


per annum, or more than the estimated profit on the year. It is, there- 
fore proposed to abolish all halfpenny stages. 


The following are the 
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Tramway Employees’ Wages.—The London & Provincial Licensed 
Vehicle Workers’ Union has applied to the L.C.C. Tramway Com- 
mittee, the motor omnibus companies and the Metropolitan tramway 


companies for a war bonus of 105. а week to all drivers and con- 
ductors. 


Wolverhampton.—The application of the tramway emplovés for 
an increase of wages of a penny per hour and time and a half for 
special cars and special duties is to be submitted to arbitration. 
The award is to be made retrospective to April 1. 


IMPERIAL NOTES. 


Canada.—Sherbrooke (Que.) ratepavers recently approved а by- 
law authorising the purchase of the Two Miles Falls hydro-electric 
plant, at £71,000. 

The number of telephones in ихе at the end of the financial year in 
March was 548,000, or one for every 14 persons in the country. Owing 
to the immensely greater distances and to the ixolation of farmsteads and 
villages, telephones are more of a necessity in Canada than they are here. 
No fewer than 1,852 miles of new railway were opened, bringing the total 
up to 37,434 miles of line. 

The annual report of the Canadian Government railways shows that 
the total expenditure, including that on the Quebec bridge last year, 
amounted to £8,725,465, of whichover £4.000,000 was changed to capital. 
some £3.000.000 to revenue and £343,330 to income. А total of 
£23, 722,945 has been spent on canals and £75,429,339 on railwavs. 

The Canadian Minister of Finance has been appointed ‘ Public Cus- 
todian of Enemy Property in Canada.” He is collecting information 
as to property (real or personal) in Canadian territory belonging to 
enemy subjects; debts due to or held on behalf of enemy subjects 
resident or carrying on business in enemy territory, &c.; and claims 


of British subjects resident or carrying on business in Canada against 
enemy Governments. 


Electrical Employers’ Association of N.S.W.—In the annual report 
of the Executive Committee of the Electrical Employers’ Association 
of New South Wales for the vear ended Feb. 17 last it is stated that 
in spite of the continuance of the war the electrical industry in the 
"tate has not suffered any considerable diminution of trade. 

Difficulties had been created by large numbers of enlist ments for active 
service and enrolments for Home Defence, and the industry has suffered 
from shortage of supplies of material not manufactured in Australia. 
During the year certain persons and firms have had to be removed from 


the roll of members, but several firms of good standing have joined or are 
joining at an early date. 


Johannesburg.—The “ British and South African Export Gazette E 
reports that the Corporation have experienced trouble with 10 of the 
13 large underground cables. 


The 10 faulty cables are of the paper and bitumen insulated steel- 
armoured type, and were laid in 1905-6, but after a few years of service 
it became apparent that this tvpe of cable was entirely unsuited to the 
conditions of running in Johannesburg. Early in 1912 drastic action had 
to be taken, and to save the comparatively enormous expense of replac- 
ing the faulty feeders the cables were relaid on the “solid ” system. 
Although the position improved, fresh difficulties presented themselves, 
and since 1914 the cables have only been kept going at comparatively 
enormous expense out of the vote for maintenance. Early in 1916, to 
replace at least two of the feeders, the Corporation thought it desirable 
to order sufficient new cable of the type employed on the three cables 
which had given satisfaction, and are still in excellent condition. They 
are of the paper-insulated, lead-covered and steel-armoured class, and the 
whole of the new cable, which cost £10,870, is now in commission. The 
Cor poration is, however, again faced with the necessity of renewing the 
remaining faulty feeders, which will now cost £65,000. 


New Zealand Market for Electrical Plant.— The Wellington (N.Z.) 
correspondent of the London Chamber of Commerce says the ex- 
clusion of Germany as a supplier of electrical equipment has afforded 
& fair opening for American enterprise in New Zealand, British 
manufacturers being otherwise engaged. e 

American houses are taking the opportunity of consolidating their 
already extensive business connections in New Zealand in the matter of 
electrical supplies. The strange idea is current that British manu- 
facturers are not accustomed to manufacturing plant for high tension, 
and that Americans are better qualified for the work. | 

At Whangarei (Auckland province) the largest cement works in the 
Dominion is about to start operations, relying upon hydro-electric power, 
the turbines and generating plant being at Wairua Falls, 17 miles distant. 
The plant is almost wholly American and the value of the electrical equip- 
ment is about £400,000. The structural iron and steel at the works is 
English. Soonafterthe warthe country will resume its practical interest 
in utilising the large amount of power available for the generation of 
electricity. Those concerned will require to be educated to the fact that 
British manufacturers are able to undertake the installation of h.t. 
electric plants of any size. The possibilities of the profitable use of 
electric power for hauling in mines, and heavy work generally, are likely 
to be great in New Zealand in the near future, especially as manual 
labour is very dear. " 
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FOREIGN NOTES. 


Argentina.—The * Review of the River Plate " says a decree has 
been drawn up declaring forfeited the concession for a line of tram- 
ways in the Port of the capital granted to Senores Gandulfo and Diaz 
Velez in terms of law 6,864. 


Guatemala.—The President stated in his recent annual address 
to the Legislative Assembly that the Government's telegraph. 
receipts in 1916 were $3,920,550 currency (increase $822,381) and 
$36,521 gold (increase $26,863), and that extensive improvements 
had been effected in the radio-telegraph section. 


Russia.— The British Vice-Consul at Kharkov reports that a group 
of Moscow merchants is interested in an important, rojected elec- 
tr.cal undertaking in the Donetz Pasin. 

The first sum of 50,000,000 roubles to finance the project has been 
secured, and it is proposed shortly to raise the share capital to 120,000,000 
roubles. The company ‘proposes to supply electrical energy to the 
metallurgical industries of the Donetz Basin, which in 1913 produced 
190,000,000 pouds of pig iron out of a total of 283,000,000 pouds for the 
whole Russian Empire. 

Steam turbines are to be used for driving the generators, and it is 
also proposed to utilise the waste gases of the coke ovens. | 


Russian Exhibition.— At this exhibition, which is being held during 
the present month at the Grafton Galleries, Bond-street, London, W., 
there are a Russian Commercial Bureau and a Russian Press Section, 
where information can be obtained on matters affecting Russian 


commerce and industry. 

Russian Year Book.—We have received a copy of the 6th (1916) 
edition of this useful annual, compiled and edited by Mr. N. Peacock. 

The book contains some 780 pages, or 160 more than last vear, and the 
information given is compiled from special sources under facilities from 
the Russian Government. Amongst the useful matter in the present 
issue are an explanation of the Russian law as affecting foreigners, & 
study of the economic position of Russia since the beginning of the war, 
and a section dealing with openings for British trade in consequence of 
the stoppage of commercial relations with Germany. The book also 
contains the new Russian Patent Law, information as to the applica- 
tion of the Industrial Tax to foreign firms, the new Customs Tariffs, &c. 
We should have liked some more information about the electric supplv 
and traction undertakings of the vastterritorv of our great Ally, but 
probably this will be remedied in the next edition. The price of the 
Year Book, which is published by Messrs. Evre & Spottiswoode, is 10s. Gd. 


Taxation of Travellers in Chili.—4 < hilean law which came into 
effect on Jan. 1, 1917, provides for an annual tax of 1,000 pesos 
(about $140) on representatives of foreign concerns having no 
Selling ageney in Chili. 

This fec is to be payable in each department of the country in which 
the traveller may do business. ‘There appears to be considerable doubt, 
howe ver, as to how strictly the law is to be enforced. It is generally 
agreed that the imposition of such a fee in each of the 80 departments of 
Chili would be undesirable, and it is believed that the aggregate fees will 
be reduced. 


MISCELLANEOUS. 


Charity Football Match.—' ke football match played «n Ар 7 
fur St. Dunstan's Hostel fcr blinded soldicrs and sailors by the teams 
of €. A. Vandervell and the Davis A.C. resulted in £122. 12s. being 
handed # this most deserving institution. 


Electrician's Wages.—The Committee on Production have increased 
the wages of all electrical wiremen, whether in the shipbuilding and 
engineering or in the building trade, bv a war bonus of 5s. per week. 
Apprentices and youths have also received a bonus of 2s. 6d. per 
week. This is the second increase the men have received since the 
beginning of the present year. On Feb. 17 the arbitrator awarded 
3s. increase to electricians. 


Enemy Firms Wound Up.—The total number of businesses con- 
trolled by alicn enemics and ordered by the Board of Trade to Le 


wound up is now 444. 

The latest include the ‘Tandem Smelting Co. (Ltd.), Christ Church-road, 
Meiton Abbey, London, S.W.- (Controller, B. D. Holroyd, 6, Great 
Winchester-street, E.C., to whom claims are to be sent by July 7). 
Kroll & Co., Bayham.place, Camden Town, London, N.W., metal 
workeis (Controller, R. B. Tyler, 1, Queen Victoria-stieet, E.C., to whom 
claims by June 4), ard the London Emery Works Co. (Ltd.), Marsh- 
Jane Park, Tottenham, London, N. (claims to the Controler, R. E. 
Smith, 53, New Broad-street, E.C., by Jure 16). 

Interest in Eritish Mines.—On Mav 2 His Majesty in Council 
ordered the following addition after Reg. 30 B in the Defence of the 
Realm Regulations :— 

30 B.B. No person shall, without the consent of the Board of Trade. transfer or agree 
to transfer to or for the benefit of an alien or а foreien controlled company any interest in 
any mine to which the Regulation applies or any share, stock, debenture or other security 
issued ty any company owning such 4 mine, or accept or agree to accept such a transfer. 


This regulation applies to any mines in the United Kinedom from which ores of copper. 
‘ead. tin, tunesten. zinc, or any other metai which may hereafter be added by the Board of 


Trade, are abstracted, 
x 
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London Chamber of Commerce.—At the annual meeting last week 
Mr. Stuart A. Russell was unanimously elected chairman of the 
Electrical and Allied Trades’ Section, in succession to Mr. W. L. 
Madgen, resigned. | 

The deputy-chairman, Mr. А. M. Sillar, also resigned, but this office 
was not filled. It was left to the discretion of the chairman to e xpress 
to the Special Committee on Trade After the War the views of the Section 
on the question of the proposed tariffs on goods of'enemy, allied and 
neutral nations. A special committee was appointed to consider the 
evidence to be put before the Board of Trade Committee on the position. 
of the electrical trades after the war. 

Poster Restrictions.— There appears still to be some doubt among 
advertisers as to what is permitted under the recently amended Order, 
and Mr. H. C. Hill, chairman of the Colour Printers' Committee of the 
London Master Printers’ Association, points out that the present 
position with regard to posters is as follows :— 

New posters may be produced up to 60 in. by 40 in. size, or its equiva- 


lent in square inches. * 


Posters in any size (including those advertising goods offered for sale 
by retailers), with or without the retailer's address, the production of 
which was commenced before March 2, may be completed and exhibited 
on hoardings or elsewhere as before. : 

'l'here is no restriction on the exhibition of posters of any «ize or kind 
which were in stock on March 2nd, excepting those making an anno 3.ce- 
ment with respect to a newspaper or periodical. 

Posters for export can be printed in any size. 


Prohibited and Restrieted Exports.—On May 13 the Privy Council 
made the following amendments in the schedule to the Customs 
(Export Prohibition! Proclamation of Mav 10, 1916 :— 

Delete.—(A) Iron and steel plates and sheets, except when made from crucible cast steel 
or fromcarbon steel not manufactured in the United Kingdom by the Siemens or Bessemer 
processes, provided such crucible or carbon steel does not contain more than 5 per cent. of 
chrome, cobalt, nickel or vanadium. (B) Steel articles containing chrome, cobalt. nickel 
or vanadium. (A) Steel flats, rounds, and other sections with the following exceptions * 
(1) When made from crucible cast steel (11.) carbon steel for tools not manufactured in the 
United Kingdom by the Siemens or Bessemer processes ; provided such crucible or carbon 
steel does not contain more than 5 per cent. of chrome, cobalt, nickel or vanadium. (A) 


Steel rails, sleepers and springs. | 
Add.-~(C) Celluloid articles (partly manufactured). (С) Oxides of iron. (C) Man- 


gdnese compounds, not otherwise prohibited. (C) Vanadium compounds. (A) Iron and 
iron artícles containing chrome, cobalt, molybdenum. nickel. tungsten or vanadium. 
(A) Iron angles, channels, joints, tees and other sectional material. (A) Iron bars. inclu. 
ding flats, rounds, and other sections and shapes. (A) Iron billets, blooms and slabs 
(А) Iron ingots. (A) Iron pipes (wrought). (A) Iron plates and sheets. (A) Iron plates. 
sheets and bars. (A) Iron tubes. (A) Steel and steel articles containing chrome, cobalt 
nickel or vanadium. (A) Steei bars, including flats,rounds. and other sections and shapes 


(A) Steel plates and sheets, 

Prohibited and Restricted Imports.— Recent decisions of the De- 
partment of Import Restrictions are as follows :— 

Prohibited. —Carbon brush-holders (not for motor cars); insulated 
cables and wire ; electrolytic wire ; flexible cords ; and zinc sulphide. 

Not prohibitcd.—Leather belting ; electricity meters ; graphite ; and 
thorium. 

Tribunal Cases.— At Blackpool last week application was made for 
the exemption of 10 employés at the electricity works, including two 
switchboard attendants, one single, aged 31, and the other married, 
aged 28. | 

The Mayor referred to the ages of the men, which were not high when 
they were taking men of 36. The electrical engineer (Mr. Furness} 
would have to make-out a very strong case indeed for men between the 


aves of 31 and 36. | 
Me. Furvess said he was not representing the men, but the service- 


The works had to run 24 hours a day and 365 days а year. They had to 
work three shifts of eight hours a day, for men could not stand more in 


such an atmosphere. | 
he certificates of the 10 men were cancelled, substitutes to be found. 


At the Brighton Tribunal last week it was stated that owing to the 
drain upon the municipal electricity employés for military service. only 
two lamplighters remained, and the number of men conversant with the 
intricate system of underground cables was reduced to two. 


Unemployment Insurance.—The Umpire has decided that con- 
tributions are pavable in respect of— 

Workmen engaged in the installation in buildings or ships of accumu- 
lators for use in connection with electrical machinery. 

U.S.A. Telegraphs and Telephones.—The War Department has 
taken over the control of all telegraph and telephone lines and the 
Navy Department has taken control of the submarine cables. Only 
cables passed by the American censor will be transmitted abroad 1n 


future. 


EDUCATIONAL. | 


University of Sheffield. —At a meeting of the Court of (Governors 
on Tuesday separate Faculties of Engineering and Metallurgy in 
place of the hitherto existing Faculty of Applied Science, were 
sanctioned. i 

West Ham Municipal Technical Institute.—A special course 0 
seven lectures, with practical work, will be given on * Some Indus- 
trial Applications of Electricity,” on Tuesday evenings, from 7 Pd 
to 9 p.m., commencing May 15. The fee for the course. ^ x 
eutline of which is given in our advertisement columns, 18 2a, 60. 
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$ 
; TENDERS INVITED AND ACCEPTED. $ 


WPA PAPA IA DAI OIA RADDA AIA ANAN 
Mechanical Stoker. 

WARRINGTON Electricity апа Tramways Committee require 
tenders by noon May 22 for an Underfeed Туре Mechanical Stoker. 
Specification, &¢., from the Borough Electrical and Tramways 
Engineer. 

Wiring and Fitting. 

Tenders are required for the Electric Lighting of the BINGLEY 

Primitive Methodist church and school. Particulars from the Rev. 


С. К. Dalton, 10, Trinit y- place, Bingley, to whom tenders by May 12. * 


Tenders are required bv May 15 for Electrical Installation Work 
in the ward block in course of erection at the War Hospital, Morton 
Banks, KEIGHLEY. Npecitications from the Borough Electrical 
Engineer. 

Electrie Lamps. 

The VicTORIAN RarLWAY COMMISSIONERS require tenders by 
llam. May 23 for supply of 8,250 Incandescent Electric Lamps 
during the year ending June 30, 1918. Specification, &c., from the 
Commissioner's Offices, Spencer-street, Melbourne. 


Loxpon County Councit.—The Council has accepted the 
following tenders :— 


Western Electric Co.. supply and laying of A.t. and 1.1. cables in connection with ad- 
citicna! supply of power for Woolwich district, £24,971. 17s. (also tendered : Siemens 
& Co.. £25.799. 3s. 7d., and British Insulated & Helsby Cables, £26,492. 17s. 6d.) ; 
A Reyrel!e & Co., h.t. switchgear, £2,596. 12s. (also tendered : British Thomson-Houston 
(в. 2.990. 10s.) ; Midland Electric Wire Co. (£1,257) and London Electric Wire Co. 
KIN, cotton-covered copper wire; British Westinghouse Electric & Mfg. Co. 
Таре not stated, indefinite quantities involved), Alfd. Clare & Co. (£848. 19s.), Dick, 
k Co. (value not stated), and Manchester Armature Repair Co. (£2,172. 18s. 4d.), 
moter and generator spares; British Westinghouse Electric & Mfg. Co. (value cannot be 
sates and Dick, Kerr & Co. (£51. 7s. 6d.). controller, circuit-breaker and other switch 
Cetzi and maenetic brake spares; British Westinghouse Electric & Mfg. Co. 
(£52. 165 6d.). Dick, Kerr & Co. (£9. 9s.), E. Showell & Co. (£1,141. 10s. 1d.), and Tram- 
way Supplies (Ltd.) (£172. 2s. 114.), contact fingers and parts, &c.; Midland Electric 
Wire Cc. (£997. 10s.), Liverpool Electric Cable Co. (£1,087. 19s. Id.), Callender's Cable & 
Construction Co. (£568. 8s. 4d.). Hooper's Telegraph & Indiarubber Works (£177. 10s.), 
Londen Electric Wire Co. & Smiths (£3,294. 5s.), and British Insulated & Helsby Cables 
(£5.031. 3s. 2d.), electric cable, fuse wire and cotton-covered copper wire ; M. Mole & Son, 
pressed brass and steel articles, £392. 8s. ; British Westinghouse Electric & Mfg. Co. 
(£82. 19s.), Woodite Co. (£6. 2s. 2d.) and Litholite, Ltd. (value cannot be stated), moulded 
insulatcrs other than rubber; Micanite & Insulators Co., mica and micanite articles, 
£A, i$ ; Bullers. Ltd. (£304. 32. 4d.), Gaskell & Grocott (£157. 105.) and Doulton & Co. 
ENR. 63. 83.). insulators and porcelain; E. Showell & Co. (£223. 9s. 10d.), Gabriel & Co. 
(135 and C. D. Peters & Co. (£23. 175.), car furniture: Anti-Attraction Metal Co., 
machined bronze bearings, £5.309. 7s. 6d. ; Breckneil, Munro & Rogers (£450) and E. 
Stowell & Sons (£583. 145.). machine finished articles (brass, gun-metal, &c.); British 
Westinghouse Electric & Mfg. Co. (£69. 10s. 6d.) and Wilkes, Ltd. (£314. 2s, 9d.), machine 
firusnes articles (iron. steel, &c.) ; Е. W. Rowlands & Co.. gear and prism wheels. ratchet 
worms. &c., £1.861. 11s. ; British Westinehouse Electric & Mfg. Со. (£277. 8s.), Armstrong 
Stevens & Co. (£1.089. 17s. 4d.) and Low Moor Co. (£18), drop foreed stampings; Hurst. 
Neisc; & Co. (£37. 2s. 6d.), Male & Jordan (£118. 18s. 6d.), Warren & Sons (£40. 13s.) and 
Wilkes, Ltd. (£410. Os. 9d.), iron and steel forgings : Crown Spring Co. (£114. 17s. 3d.). О. 
Salter & Ce. (£2. 65. ), Smith Bros. & Hill i£31. 17s. 6d.). Joseph Steel & Co. (£241. 2s. 6d.). 
Temsered Srrire Co. (£33. 45. 6d.) and West Bromwich Spring Co. (£516. 2s.), springs; 
John Crowley & Co. (£207. 85.). Н. Newton Knights & Co. (£270). Bullers, Ltd. (£74. 1s.) 
and Thos, Summerson & Sons (£483. 15s.), machined iron castings; Brightside Foundry 
& Eng;zeering Co., Robert Hyde & Son and Joseph Williamson & Co., iron castings (values 
Carnot be stated): Pease & Partners, brake shoes. £4.162. 10s.; Bullers, Ltd. (£591. 9s. 
14.), John Crowley & Co. (£20. 7s. За.) and Ley's Malleable Castings Co. (£666. 145. 6d.). 
Machined malleable iron castines;: John Crowley & Co.. maileable iron castings (value 
Cannot be stated) ; Edgar Allen & Co. (£182. 195. 1d.), Hadfield's Ltd. (£437. 1. 2d.) and 
Saml. Peace & Sons (value cannot be stated), steel castings ; Morgan Crucible Co., cruci- 
ble; 2458 3s. 54. ; Hy. Bessemer & Co. and Cammell Laird & Co., each for 1,500 driving 
wheel tyres ot £3. Ss. each and 750 pony wheel tyres at £3. 2s. 6d. each ; P. R. Jackson & 
Co., re-wirding 10 armatures, £15. 75. €d. each. 


MANCHESTER.— The Tramways Committee has accepted the 
tender of F. Smith & Co. for supply of copper trolley wire. 

The Electricity Committee has accepted the following tenders : British 
Insulated & Helsby Cables and the Pirelli General Cable Works, cables; 
Richardsons, Westgarth & Co., turbo-alternator and condensing plant ; 
British Westinghouse Electric & Mfg. Co., alternator; Mather & Platt, 
motors and pumps; Birmingham Condenser Co., oil coolers ; Sir W. G. 
Armstrong, Whitworth & Co., steel forgings ; Arton & Co., pipework ; 
W. R. Divies & Co., 10 tipping wagons: Hans Renold (Ltd.). chains 
and wheels for cooling tower fans ; J. Hopkinson & Co., steam valves. 

SALFORD.—The Tramways Committee recommends the Cor- 
poration to accept the following tenders :— - 

L. Andrew & Co., carbon filament lamps; Tandem Smelting Co., 
babbitt metal; British Westinghouse Electric & Mfg. Co., m.f. lamps, &c. 
(estimated £567. 18s. 4d. ). 

The Electricity Committee recommend the acceptance of the tenders 
of the British Westinghouse Electric & Mfg. Co., supply anderection of a 
300 kw. rotary converter and transformer at Irwell Park Wharf sub- 
station, at £1,465, and 12 months? supply of traction metal filament 
lamps, &.. at £507. 18s. 4d. and that ofthe New Conveyor Co., 600 
steel trays for coal conveyor plant, at £253. | 

CLascow,—The Corporation has accepted the tender of Fraser & 
Chalmers fo: а 15,000 kw. turbine and alternator, condensing plant 
and transformers for the new generating station at Dalmarnock. 
The alternator and transformers are by the Britisa Westinghouse Co., 
the turbine by Fraser & Chalmers, and the condensing plant bv the 
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Mirrlees Watson Co. 
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SHEFFIELD. —The Council has accepted the following tenders :— 

Willans & Robinson, increasing the capacity of No. З turbo-alternator 
from 4,500 kw. to 6,000 kw. ; Electric Supply Department of Corporaton, 
221 н.т. motor for Health Department, £86; John Brown & Co., 500 steel 
tramway tyres, 73s. 6d. per tyre. 

East Ham.—The Council has accepted the tender of Docker Bros.. 
for six months’ supply of paints; that of M. G. Davis & Co., fur 
brushes ; and that of Middleton Bros., for sundries. 

DersBy.—The Council has accepted the following tenders :— 

British. Thomson-Houston Co. switchboard extension, £340; W. 
Rickard (Ltd.), cable, £523; Newton Bros., motors, £525 10s. 


BUSINESS ITEMS. | 
Sale: of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to. whom tenders are to ke delivered by noon of June 14. 
Further particulars are set out $n an adveritsement. 


Plant for Sale.—The Trafford Power & Light Supply (Ltd.), 
Trafford Park, Manchester, advertise for sale two 600-kw. Mather & 
Platt dvnamos suitable for coupling to oil or gas engines, and two 
600-kw. Brush-Mather & Platt steam dynamos. 

The Midland Electric Corpn. for Power Distribution, Ocker Hill. 
Tipton, advertise for sale one 800 kw. Ferranti steam alternator 
(two phase, 50% ), with exciter, air and circulating pump, &c. 


CATALOGUES, &c. | 
t G.E.C. Leaflets.—We have received three leaflets which have re- 
cently been published by the General Electric Co. (Ltd.), 67, Queen 
Victoria-street, E.C. | 

Leatlet No. L. 2,093 deals with G.E.C. haulage road signalling in col- 
lieries, Leatlet V. 2,088 with moulded insulation terminal blocks, and 
Leaflet O. 2,104 with the '' Kingsway " miners' electric hand lamp. We 
hope to refer more fully to these in an early issue. 

Condensers.—The Telegraph Condenser Co., Vauxhall-street. 
Kennington Oval, S.E., recently issued an illustrated catalogue of its 
patent artificial lines for duplex working, condensers for submarine 
cables, standard condensers, adjusting resistances, &c. In a supple- 
mentary catalogue, which has just been issued, illustrated particulars 
and prices are given of various tvpes of condensers, including the 
T.C.C. telephone and high-tension and wireless condensers, the 
Mansbridge form of condenser, &c. 

Switch Cubicles.—Meassrs. Ferranti (Ltd.), of Hollinwood and 
London, have just issued a new list (Pa 550/E), which deseribes 
their standard high-tension ironclad switch cubicles of the type 
H.C. La. 

The pamphlet describes the general and special features of these 
cubicles, which are for three-phase systems, for pressures not exceeding 
6,600 volts (3,800 volts to earth), and currents not exceeding 300 amperes. 
‘The cubicles, which are primarily intended for sub-station use, are made 
on the unit principle, and any number can be assembled together to 
form a complete switchboard. They are totally enclosed, but not 
explosion proof. The cubicle is provided with a complete mechanical 
interlock ; all the gear inside it is accessible from the front, and a very 
wide range of equipment is provided. Details of the construction, 
prices, typical diagrams of connections, &c., are included. 

Osram Lamps.— The General Electric Co. (Ltd.), 67, Queen 
Victoria-street, E.C., has recently issued a four-page leaflet (O.S. 
2.110) and folder O.S. 2,108, giving the revised prices of Osram 
drawn wire lamps, including the Atmos type, which is recommended 
for the illumination of shipyards, dockyards, engincering works, 
railway stations, &c., Both leaflet and folder have as frontispiece 
the company's new well-known ‘ Elephant ” design. 

Electric Motors.—Messrs.. T. W. Broadbent, Ltd., of Victoria 
Electrical Works, Huddersfie'd, have sent us а сору of a new leatlet 
(No. 6) describing their R type motors. 

The В ty pe motor is of the “slip ring " induction ty pe and is provided 
with short-circuiting device and brush lifting gear. The motor is of 
robust construction and is suitable for all classes of industrial work. 
It is standardised for the 50 evele three-phase circuit. but is wound for 
other periodicities and for single and two-phase circuits when required. 
The standard winding is for 220 or 440 volts. {Copies of the leaflet, 
which gives particulars of construction, output, price, &c., can be 
obtained on application to the firm. e 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Claims against Fredk. Brown, electrician (furmerly a partner in 
the firm of Hugh Bros. & Brown), 8. Stafford-street, Llanelly, are 
to be sent by May 12 to Mr. Н. W. Thomas, 4, Queen-st. Carmarthen. 

A supplemental dividend of 534. will be payable on May 16 at 
Bankruptcy-buildings, London. W.C., to creditors of Joseph G. N. 


4 


' Cunnington and Harry P. Allison (trading as Laing, Wharton & 


Cunnington), electrical engineers and contractors, 7, Great Newport- 
street, London. W.C. T 
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Cuba Submarine Telegraph Co. (Ltd.) 


The eighty-seventh ordinary general meeting was held on May 2, Mr. 
CHARLES W. PanisH, chairman of the company, presiding. 

Mr. A. C. AUSTIN (the secretary) read the notice convening the meet- 
ing and the report of the auditors. 

The CHAIRMAN, after making a feeling reference to the death of 
Mr. Geo. Keith, said: Gentlemen, Our traffic receipts for the year 
amounted to £46,814, which compare with £40,584 in 1915, £34,076 in 
1914, £34,393 in 1913, £39,090 in 1912 and £35,167 in 1911 ; so that 
compared with the vear 1911, we have £11,000 increase, or more than 
20 per cent. You will at once appreciate we have been very busy. 
Doubtless some of this increase is due to the war. It is very difficult 
to estimate how much this may be, but generally speaking you may 
assume that our prospects are satisfactory. During 1916 our main 
cables have remained in good working condition, and so continue, and 
we have had only a small expenditure for repairs to the shallow water 
and bay cables, the cost of these repairs being £685, against £13,654 
expended in 1915 ; and thus our expenses, including the repairs, arc only 
£15,812, against £27,540 in 1915. After allowing for the interest. from 
investments, -&c., we have a net profit of £33,756, and adding £7,581 
from last vear the total is £41,337. After transferring £14,000 to reserve 
fund and £2,500 to pension fund, and piying the 10 per cent. dividend on 
the £60,000 of preference shares and 5 per cent. (free of tax) on the ordi- 
nary share capital, we propose paying to our ordinary shareholders a 
bonus of 2 per cent., also free of tax ; and we are very pleased to be able to 
do so, for I believe the position fully justifies the recommendation, and 
1 cannot help feeling that in these troublous times it is hardly fair to keep 
from our shareholders any part of our earnings which may be reasonably 
distributed. As you are aware, we have been gradually providing for the 
possible depreciation of our investments, and our last year's accounts 
showed a provision amounting to £19,644. The foundation of true safety 
in a cable company lies in its reserve fund, which is a stand-by for pos- 
sibly making up dividends in case of necessity, but should more accu- 
rately, to my mind, be regarded as an assurance or depreciation fund to 
meet the cost of repairs or renewals to the cables. Some of you, perhaps, 
may remember the difficulty this company was in four years after its 
foundation by the failure of our cable and the necessity of borrowing 
money at 10 per cent. to meet the cost of a new cable and the necessary 
repairs. Our reserves have naturally been invested from time to time, 
and when we found that the latest valuation represented a fall of 
£24,000 from the figure standing in our balance-sheet on Dec. 31, 1915, it 
seemed evidently a wise and desirable precaution to transfer this amount 
from our reserve fund to the credit of the investment account. Ido not 
think it is good business to have items standing in our balance-sheet at a 
figure which could not be realised. I much prefer a figure which will 
probably prove on the low side, for 1 hope that, when peace comes, we 
shall see an improvement in the value of all securities, and in the mean- 
time we may live in the satisfactory knowledge that our balance-shect 
is a very prudent and wise one, and has the complete approval of our 
auditors. Referring to the death of Mr. Robert Edgar, who went to 
Cienfuegos in. February, 1881, and became their manager and clerk-in- 
charge in 1893, after Mr. Keith’s return to England, he said Mr. Edgar 
stayed in the service until 1916, when he came home broken in health, 
and died shortly after. I am glid to inform you that we have been 
very fortunate in securing Mr. Nosworthy as a director and engineer in 
the place of Mr. Keith, for it was a vacancy not easy to fill, and I believe 
we have done so beyond our expectation. Mr. Nosworthy was for many 
years the general manager of the Amazon ‘Telegraph Co. in Brazil, and 
has great experience of all cable work and the management of a large 
staff of employés. Оп Mr. Keith's death he came over to England and 
succeeded him as managing director of the Amazon Co., and this enabled 
us to secure his services on our board. After working with us here for 
some months he went to Cuba to make himself acquainted with the 
cables and our staff and the local conditions of our business. He is 
still in Cuba, but I hope that when we next meet we may have the 
pleasure of seeing him with us. I wish to explain the necessity for the 
extraordinary general meeting which will follow this опе. The truth 
is we are growing a very old company, and, when I remind you that 
it was started in 1870 vou will not be surprised when I tell you that 


Ф 


eur articles of association have become very antiquated in view of | 


the Companies Acts Which have been since passed, and of the modern 
practice and experi¢nee in company management. Indeed, I hope 
when we return to peaceful and normal times we may be able to adopt, 
with your assistance, an entirely new set of articles, but in the mean- 
time it is necessary, іп view of Mr. Keith's death and Mr. Nosworthy’s 
appointment, to alter «ome of the wording of an article passed in 1897, 
so that апу director may be appointed as engineer and not only Mr. 
Keith. The other alteration which is suggested refers to vour directors’ 
remuneration. There were seven directors on the prospectus, who were 
remunerated, not as usua] by a lump sum, but in accordance with the 
articles of association, £300 for the chairman and £200 for the directors 
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with power to have two more directors under the articles, so that the totaf 
fees provided for amounted to £1,900. As a matter of fact, the board 
gradually became smaller, and I believe under existing circumstances 
a board of four is enough. 1t is proposed that vou*should fix a remunera. 
tion of £1,200 to be divided among them as they think fit, and that you 
should have the power to increase this amount by a resolution of an 
ordinary general meeting if circumstances arise to make it expedient to 
have additional directors. As you are probably aware, the share holders 
of many of the important cable companies have decided to pay their 


‘directors’ fees without deducting income tax, on the ground that the 


dividends and employés are paid free of tax, and it seemed hard on the 
directors that they alone should suffer in this respect. But we have not 
made this suggestion, and have simply put forward the proposal which 
appears in the report. We have had a somewhat troublesome time of 
late in Cuba ; promoted probably by German money, there has heen a 
good deal of political unrest which has caused our staff considerable 
anxiety, although, 1 am glad to say, only slight damage has been done 
to our property. Here in London our secretary and his clerks have 
been kept very busy. T thank them and our Cuban staff for all they 
have done in the interests of the Company, and I am certain you will 
join with me in doing so. In 1870 this company was started with 
670 miles of cable, &c.. from Ratabano to Santiago. Gradually con- 
nections were made with Cienfuegos and other coast stations, and now 
we have as many as 1,600 miles of duplicate lines, bay cables and 
harbour lengths within our area. so I do not think we ean be accused 
of having stood still. I move that the report and accounts now sub- 
mitted be received and adopted. 

Mr. ALEXANDER G. LOW seconded the resolution, which was carried 
unanimously. 

The final dividends and bonus as recommended were declared. Mr 
Frederick Edward Nosworthy was re-elected a director, and Messrs. Gane, 
Jackson, Jefferys & Freeman were also re-elected auditors of the company. 

At the subsequent extraordinary gencral meeting the proposed altera- 
tions in the articles of assccietion were unanimously approved, after à 
brief explanation by the chairman, and after a question as to the position 
in Cuba had. been answered, a vote of thanks to the chairman and 
directors terminated the proceedings. 


BABCOCK & WILCOX (LTD.)— The net profit during the year 1916 
amounted to £438,323 and with £42,125 brought forward the total is 
£480.448. The interim dividends (paid in November last) of 3 pet cent. 
on the preference, 2} per cent. on the second preference and of 6 pec«en:. 
on the ordinary shares, absorbed £107,076, leaving £373,372. The 
directors recommend that the following dividends be paid for the half- 
year ended’ Dec. 31, 1916, viz. :-—Dividends of 3 per cent. on the pre- 
ference and of 21 per cent. on the second preference shares (less tax in 
both cases) and of 9 per cent. on the ordinary shares (tax free). that 
£150.000 be placed to reserve and that £10,000 be granted to the staff 
pension fund, leaving £56.495 to be carried forward. The increase m 
the reserves for estimated further expenditure on orders invoiced 15 
required because of the greater cost of materials and labour, &c., which 
affect the completion of contracts taken into the accounts. А larger 
reserve for fall in value of investments is also necessary. owing to the 
diminution in value to which trustee investments have been subject. 


BATH ELECTRIC TRAMWAYS (LTD.)—The accounts for 1916 show 
after placing £6,000 to contingencies and renewals account and paying 
the vear's dividends on the preference shares, a credit balance of £6.147 
(against £8,486 in 1915), which is to be carried forward to provide for 
contingencies and replacements The report and accounts were adopted 
at the recent meeting. 


BOMBAY ELECTRIC SUPPLY & TRAMWAYS СО. (LTD.)—The total 
revenue for 1916, including the amount represented by sale of current to 
the tramways, amounted to £373,467, an increase of £62,697, ог ли 
per cent. The total expenditure was £156,688, an increase of £14.59%, 
or 10-27 per cent. The net receipts aggregated £ 16,779, ап increase о 
£48,100. or 28-52 percent. After deducting debenture interest, depreci- 
tion, &c. there remains £114,373. and £9.602 was brought in, making 
£123,976. The directors recommend a dividend for the year on ordinary 
shares at the rate of 10 per cent. per annum. They propose writing down 
securities to the extent of £6.666 and to pay a bonus of one month х d 
to the company’s officers and employees, leaving £5,214 to be сате 
forward. The gross receipts from the traction branch amounted - 
£198,765, against £172.05] ; the working expenses were £87,826 ae 
£79,665. The balance of receipts over expenses was £110.939, saan 
£92,387. The gross receipts of the supply department, including amount 
represented by sale of current to tramways, amounted to £171.! | 
against £138,021; the working expenses amounted to £62,293. ee 
£58,132 ; and net reccipts were £108,874, an increase of 36:28 per сеп 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—-At the meetius n 
Monday, the chairman (Mr. E. Garcke) explained that the pront mo 
during the past vear could not be spared for distribution as uda 
sceing that in the past three vears £41,141 had been expended en 2m А 
tional plant апа buildings without any increase of capital. [t was 
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matter of regret, not only from the company’s point of view, but on 
national grounds, that the Chancellor of the Exchequer had found it 
necessary to Increase the excess profits tax from 60 to 80 per cent. No 
one was in favour of large and exceptional profits being earned by 
individuals or by companies by reason of war activity, and all excess 
profits of that character rightly accrued to the community. Moreover, 
it was recognised by everyone that the great cost of conducting this 
unparalleled war to a successful issue must. involve taxation all round ; 
but it was also evident that after the war the nation would be badly in 
need of reproductive capital, not only to replace the accumulated capital 
which was unavoidably destroyed by the war, but also to provide for 
expansion of industry. The President of the Board of Trade had told 
them that an employer should not be satisfied with carrying his business 
toa certain point of expansion—that there should be no standing still 
in business, and that they must go forward. "That could not be done 
without the constant renewal and increase of capital. Practically the 
only source of new capital was the surplus provided by’ production in 
excess of consumption, and to take that surplus at the source by way of 
taxation to the extent of destroving the fund out of which future capital 
was obtained was like eating the seed and foregoing the fruit. The 
president of the. Association of Chambers of Commerce had expressed the 
view that the Government was at present squeezing out of the producers 
the reserves that ought to be available for business after the war. . lf that 
policy was continued, the responsibility for unemplovment must rest 
upon the Government, and not upon the manufacturers. American 
manufacturers had been able to accumulate enormous reserves in their 
businesses, and the German Government had deliberately abstained 
from ane xcess profits tax in order to leave their industries in the strongest 
posible position after the war. Не feared that at the present tim , when 
the indispensability of labour was being so strongly impressed upon us, 
we were apt to forget that capital was equally necessary, and, what was 
nore, that labour could not be employed without it. The orders secure: 
by the company during 1916 were satisfactory in volume, and the same 
could be said of the order list as it stood that dav. Experience had 
confirmed the great ad vantages of the Ljungstrom turbine, for which they 
hed а larger number of orders on hand than ever before. They were all 
familiar with the demands for higher wages made by all classes of em- 
povés to meet the increased cost of living. In order to expedite the 

#ttlement of such demands the Government had made direct awards 
bringing the advances granted into practically immediate operation. In 
саев like their own, where firms were engaged on contracts at fixed 
prices, which ran into large sums of money and often took many months 
to complete, it might, he thought, not, be unreasonable to expect that 
such Government awards should be accompanied by regulations for the 
purpose of automatically reimbursing manufacturers for the increased 
cost they were put to in respect of contracts which were unfinished at the 
time the increased wages became payable. That, unfortunately, was 
not the case, and although manufacturers might be able in some instances 
to obtain an ad vance on their contract prices, that was always a matter 
of difficulty, and there must be many cases where, so far ак unfinished 
work was concerned, the bonus paid to employés came out of the manu- 
facturers’ small margin, and not out of increased profit. That was a 
matter which should be well considered by the Government departments 
coneerned in dealing with similar applications in future. 

CITY OF BRISBANE ELECTRIC LIGHT CO. (LTD.)—The accounts for 
the year ended Jan. 31 show, after making additions to the franchise 
and purchase sinking fund, and renewal, replace ment and contingencies 
account, a credit balance of £25,711, which, with the balance brought 
forward, makes £27,280. The interim dividend paid in September 
amounted to £10,884, and the directors have declared a further dividend 
of 3 per cent. on the preference and 5 per cent. on the ordinary shares, 


CORK ELECTRIC TRAMWAYB & LIGHTING CO. (LTD.)—The revenue 
for 1916 was £67,011 and the expenses were £47,770, leaving £19.24]. 
With £4,041 brought forward the total was £23,282. Interest on de- 
bentures absorbed £4,600, the half-yearly dividends on the 5 per cent. 
cumulative preference shares £6,163. 10s., and after adding £6.500 to 
feserve for depreciation and renewals, writing £1,534 off wiring con- 
sumers’ premises, repair shop equipment, plant on loan, &c., and writing 
£569 off invest ments, the directors recommend that the balance of £3,915 
be carried forward. The lighting and power business continues to show 
progress, agreements for 91 connections being concluded during the past 
year, the additional connections representing a total gain of 557 kw. 
compared with 405 kw. in 1915. The revenue amounted to £67,011 
compared with £63,905, an increase of £3,106. The lighting and power 
revenue was £2,480 in excess of the previous year ; the traction revenue 
showed an increase of £661, but the other revenue items showed a de- 
cease of £35. The expenses were £47,769 compared with £42,415, an 
Increase of £5,354, entirely due to operating under war conditions — (ће 
high price of coal and war bonuses and allowances. The directors regret 
that they are unable to recommend a dividend on the ordinary share 
capital as it is desirable to corry forward a larger «um Yhan usual to 
provide against still further increase in the peice of coal and other mate- 
rials during the current vear and the carrying out of repairs to rolling 
stock, &c., which could not be executed owing to lack of skilled labour 
and difficulty in obtaining materials. As expenses had increased to 
such an abnormal extent the lighting and power tariff was again raised 
from July 1 last, but the additional charges to the consumers represents 
a very small percentage of the increased cost of operating and the revenue 
has also been affected by the '' Daylight " Saving Act. The capital ex-* 
penditure during the year (£11.668) has been for the 1,250 kw. Curtis 
turbine and condensing plant. house services and cables. The Curtis 
turbine was put into commission in September last and has alicady 
effected substantial economy in coal consumption, 
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CRAIGPARK ELECTRIC CABLE CO. (LTD.)— At the meeting yesterday 
(Thursday) the directors reported that the net profit for the year ended 
March 31 was £7,966 (after making provision for excess profits tax), 
which with £900 brought forward made £8,866. The directors recom- 
mended that £2,000 be appropriated for depreciation off buildings and 
machinery and £500 placed to reserve, that dividends of 6 per cent. per 
annum be paid on the 6 per cent. preference shares (£2,950) and on the 
ordinary shares (£2.250), leaving to be carried forward (subject to 
directors’ fees for the past year) £1,266. The volume of business done 
throughout the year had been satisfactory, although production had 
been handicapped by shortage of labour and scarcity of raw materials. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—The surplus on 
the working for 1916 in Cawnpore (including £106 for interest accrued) 
was £20,220, against £15,932 in 1915, and including further interest in 
England and transfer fees the total is £20,314. London expenditure was 
£2,411, against £1,688, and after providing £3,900 for debenture interest 
the profit is £14,004: with amount brought in (£800) the balance is 
£14,803. Of this amount an interim dividend of 21 per cent. has already 
been paid. The board have placed to general reserve £3,000, to reserve 
for depreciation and renewals £3.000, to debenture ixsue expenses written 
off £1.000, and they now recommend payment of a final dividend of 
ә per cent., making with the interim dividend 74 per cent. for the year, 
leaving to be carried forward £1,757. — 

At the meeting last week the chairman (Mr. J. С. B. Stone) said that 
they had spent £8,919 on capital account, re presenting additions to the 
generating station, car shed and mains. ‘The net revenue account 
showed a marked improvement, the total being £20,220, against £15,932 
for 1915, and the expenses (including debenture interest), £6,311 against 
£5.588. The units sold increased by 478.418; the revenue had risen 
Rs. 67,598 (about 21 per cent.) and the average price rose from 1:824. to 

l-87d. per unit. The total connections at the end of the year were 
equivalent to 82,701 eight candle-power lamps, against 72,607. The 
position of the tramways remained practically unaltered and the im- 
proved earnings were offset by higher costs, The increase of 3C0.CCO in 
the passengers carried was due to the improved earnings of the labour 
classes. In addition to prohibitive cost of all plant and material they 
had great difficulty in arranging shipments to India, but they had been 
able to dispatch a 500 kw. turbine, which had arrived in India. They 


were forced to adopt a waiting policy now, but they looked forward with 


confidence to the future. 


LONDON & LANCASHIRE FIRE INSURANCE СО. (LTD.)—Thc fifty- 
fifth annual meeting was held on April 25, when the report and account 
for 1916 were submitted. The total premiums for the year amounted 
to £3,269,730, and the total underwriting profit, after providing for the 
increased une xpired liability and after deducting income tax, to £242,444. 
The reserve funds, apart from capital, now amount to £4,010.993 and 
the tota] security to policy holders has reached the sum of £6,652,243. 


NORTH OP SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD.)}—The 
gross profit for 1916 was £7,550, compared with £7,038 in 1915, and after 
meeting interest on debentures and loans amounting to £2,781, writing 
off £138 from suspense account and adding £2,046 brought forward, 
there remains £6,677. The directors recommend a dividend at rate of 
3 per cent. for the year, that £2,000 be placed to renewal reserve account, 
£1,000 to general reserve, and that £2,177 be carried forward. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The gross carnings 
for the year 1916, including dividends and interest from subsidiary 
companies, amounted to £133,991. Adding amounts received in respect 
of fees payable by subsidiary companies (£2,344) and balance from 1915 
(£15,467), the total is £151,802. 4s. 1d. Deducting working expenses, 
maintenance, &c. (£44,493), depreciation of securities (£250) and interim 
dividends, debenture interest and redemption charges (£18,307), there 
is a balance of £88,753. The directors recommend for payment a final 
dividend of 3 per cent. (less tax) for the year on the preference shares 
(£1,500), a final dividend of 6 per cent. (tax free) on the ordinary shares, 
making 10 per cent. for the year (£10,759), to transfer to general reserve 
£55,000 and to staff pension fund £2,000, carrying forward £19,494. 
All the company’s exchanges, together with those of the subsidiary com- 
panies, continue to show improved revenues. The underground cabling 
extensions at Madras and Singapore have been completed. Singapore 
exchange was destroyed by fire on Dec. 9 last. Prompt measures were 
taken to re-establish temporary communication between subscribers, 
and on Feb. 3 last the number of exchange lines working was 700 out of a 
total of 1.850. It was expected that the service to the whole of tho 
subscribers would be resumed by April 30. Arrangements are in pro- 
gress for reconstructing the exchange in accordance with the most 
modern practice, but, owing to prevailing trade conditions, considerable 
delay must occur before the necessary equipment can be manufactured 
and installed. The Indian companies again report a substantial inerease 
in the number of subscribers to their exchanges, with correspondingly 
improved revenues. The capital of the Bengal Telephone Co. was 
increased from Rs.15,00,000 to Rs.20.00,000 to enable the company to 
purchase a site for the erection of a new telephone exchange, owing to 
the continued expansion of its business, and the work connected there- 
with has already been commenced. The Telephone Co. of Egypt and 
the China & Japan Telephone & Electric Со. have had а satisfactory 
vear, both continuing to pay the previous rate of dividend of 10 per cent. 
In August last the China & Japan Co. increased its nominal capital from 
£20,000 to £75,000, and paid a bonus of £2. 3x. per share (tax free). The 
procecds of this distribution in respect of the Oriental Company's holding 
of 14,136 shares were applied in taking up 23,941 of a new issuc of 25,000 
shares which was made in September. 
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RICHARD JOHNSON, CLAPHAM & MORRIS (LTD.)—The net profit 
for the pist vear, after providing for the excess profits duty, &c., was 
£49,856 (against £32,215 in 1915-16). The directors recommend a divi- 
dend of 71 per cent. on the ordinary shares, making 15 per cent. for the 
vear, with £10,000 to reserve (against. £20,000) and £31,523. carried 
forward. | 

SHROPSHIRE, WORCESTERSHIRE & STAFFORDSHIRE ELECTRIC POWER 
CO.—'l'he net revenue for the усаг 1916 from sales of current, interest 
and dividends on invest ments, &e., amounted to £55,097. 13s. 6а. After 
deducting administration апа general expenses, debenture апа loan 
interest and adding £1.983. 16s. 7d. from last account, there remains 
£28,745. 5ч. 8d., which the directors propose should be applied as shown in 
the accounts, viz.:—Place £12,079. 19s. 4d.to reserve, including sinking 
fund and to piv a dividend at the rate of 4 per cent. per annum on the 
ordinary shares (£12,000), leaving to be carried forward 24.665. 9s. 4d. 
The expenditure on capital account incurred during the year was 
£34,872. Is. 8а. The increasing consumption of electrical energy for 
power purposes duc to the demands of Government and other factories 
in the district made it necessary to prepare for the installation of addi- 
tional plant, &c., during the present year. To meet this expenditure an 
issue has been made of £50.000 in 7 per cent. redeemable cumulative 
preference shares. An amount of £200,000 6 per cent. second debentue 
stock has been created during the vear, of which £100,000 has been 
issued and employed as security for loans from bankers. The total 
number of units sold was 44,614,872 and compares with 20,797,771 in 
1915, an increase of 115 per cent. At Jan. 1, 1917, 25.125 kw. of plant 
were installed and in process of installation at the Smethwick main 
power station and 3,200 kw. at the Dudley power station, the total 
amount of generating plant now installed and in course of installation 
being 28,325 kw. "These two stations have been connected by high- 
tension mains, and inter-connected with the sub-stations in Dudley, 
Halesowen, Oldbury and Smethwick. By reason of the increasing cost 
of fuel and ma'crials and other costs of operation,the rates charged to 
consumers have been increased during the year, and the increase in the 
gross receipts is partly due to this cause. The directors again recom- 
mend an increased contribution to the reserve fund, and the first payment 
of £1,000 has been made to the sinking fund for the redemption of the 
first debenture stock and charged against revenue. 


WESTERN UNION TELEGRAPH СО. Тһе gross operating revenues for 
1916 were $61,919,140, and after deducting operating e xpenses (including 
repairs, reserve for depreciation, rent for lease of plants, taxes, &c.) the 
balance was $13,191,219. With income from loans and investments 
($1,702,460), and after deducting interest on bonds of the Western Union 
Telegraph Co. ($1,331,850), &c., there remained $12,395,405. The 
surplus at Dec. 31 last amounted to $24,568,068. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The re port for the 
six months ended Dec. 31 states that the amount to ecedit of revenue 
is £49,118, compared with £33.553 in the corresponding half-year of 1915, 
апа the expenses have been £32,189, against £22,987. The balance is 
£16,929, to which is added £1,656, interest on investments, and £2.280 
brought forward, makjng a total of 220.866. The directors have placed 
£4,000 to reserve, leaving an available balance of £16.866. out of which 
it is proposed to pay dividends for the half-vear on the first and second 
preference shares at 6s. per share (absorbing £10,369 and £1,401), and on 
the ordinary shares at 6d. per share (tax free). absorbing £2,208, and 
leaving £2,888 to be carried forward. Asin previous half-year, the tra fhe 
receipts show an increase due to the same cause —viz., prices of produce 
being favourable to the planters. The cables continue to be maintained 
in good working order. ‘The extenston of the date of maturity of the 
£80,000 of 5 p^r cent. debentures from Dec. 31, 1916, to Doe. 31. 1926, 
has ben carried out. In order that there may be an annual meeting and 
annual accounts, the articles of association must be slightly altered. 


*» 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 


AABACAS ENGINEERING SUPPLY CO. (LTD.) (147,237.)—Private 
compiny ; reg. April 24, capital £2,000 in £1 shares, to take over the 
business carried on by a concern of similar name at Birkenhead, and to 
carry on the business of engineers, machinists, agents, dealers in electrical 
plant, &c. First directors. M. G. Clayton and another to be appointed at 
the first general meeting (both permanent). 


BRITISH & ALLIES ELECTRICAL AGENCY (LTD.)  (147,350)— Private 
compiny. Reg. May 2, capital £1,000 in £1 shares, to catry on the 
business of electrical engineers and contractors, manufacturers of and 
dealers in railway, tramway. telephone and other apparatus, &c. First 
directors are А. W. Pollock (permanent managiny director and chairman) 
and Е. W. Dennis. Reg. office: 5-6, Palace Chambers, Westminster, 
S.W. 

CLEMENT CLARKE & CO. (LTD. (117,210).—Private company. 
reg. April 21, capital £2,000 in 250 preference shares of £5 cach and 750 
ordinary shares of £1 each, to carry on the business of scientific and 
surgical instrument, thermometer and electrical instrument. manufac- 
turers, &e. Clement Clarke is one of the first directors. Reg. office : 
46, Wi more-street, W. 
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EXPRESS LIF’ CO. (LTD) (147.366.)—Private company. 
Mav 3. capital £10,000 in £1 shares. Manufacturers of and dealers in 
hydraulic, electric and steam elevators and lifts, Фес. First directors are 
E. W. J. West and J. A. Phelps. Reg. office : 17, Victoria-strect, S.W. 


GRACE BROTHERS (INDIA) (LTD.) (147,382.)—Private company. 
Reg. Мау 4, capital £25,000 in £1 shares, to carry on business as bankers, 
financiers, concessionaires, merchants, exporters, importers, con- 
structors and controllers of publie works and conveniences (including 
railways, tramways, docks, electric light and power works, &c.). Reg. 
office : 144, Leadenhall-street, ELC. 

LEON CORNELIS (LTD.) (147,354.)-—Private company. Reg. Мау 2, 
capital £1,000 in £1 shares, to take over the business of а manufacturer 
of electrical appliances and accessories carried on by L. Cornelis. First 
directors аге L. Cornelis and А. К. Robert. Reg. office : 265, Strand, 
W.C. 

LINGFORD, GARDINER & CO. (LTD.) (157,296.)—Private company. 
Reg. April 27, capital £20,000 in £1 shares, to take over the business of 
general engineers carried on as Lingford, Gardiner & Co., also to carry on 
the business of clectricians, &c. First directors are N. Kilburn (chair. 
man). W. T. Clemitson, E. T. Gardiner and T. Gardiner. 


MODERN ELECTRIC WELDING CO. (LTD.) (9,840) —Private company, 
reg. in Edinburgh April 19, capital £5,000 in £1 shares, to carry on the 
business of welders of iron, steel and other metals, &c. First directors 
are :—W. Slack, W. Stewart, H. Slack and J. Maxwell. 


RAILWAY PHONOPORES (LTD.) (147.251.)—Private company ; гес. 
April 24. capital £5,000 in £1 shares, to carry on the business of electrical 
and mechanical engineers and machinists, manufacturers of phonopor 
and other induction coils, &c. First directors are E. W. Smith and С. 
Isaac. 


RIVERS ENGINEERING CO. (LTD.) (147,389)—Private company. 
Reg. May 4. capital £5,000 in £1 shares, to take over the business carried 
on as the Rivers Engineering Co.. and to carry on the business of mecha- 
nical, electrical, aeronautical and general engineers, brass founders. 
boiler makers, &c. First directors are Stanton W. Cole, Moritz Kahn. 
William Black and Robert О. Williams. Reg. office : Cremorne Wharf, 
Lot’s-road, Chelsea, S.W. 


THAMES ELECTRIC CO, (LTD.) (147,375.)—-Private company. Reg. 
May 3, capital £250 in 5s. shares, to take over the Eusiness of an electrical 
and illuminating engineer and wholesale and retail vendor of electrical 
and scientific goods and accessories carried on by Е. P. Sexton at Kins- 
ton-on-Thames as the Thames Electric Co. First directors are Е. M. 
Sexton and Е. P. Sexton. Reg. office : 48, London-road, Kingston-on- 


Thames. 
MORTGAGES AND CHARGES. 


ENFIELD ELECTRIC CABLE MFG. С). (LTD.)—A memorandum of satis- 
faction in full on April 17, 1917, of mortgage and further charges 
dated 1914, 1915 and 1916, securing £15,000. £11,250 and £2,750. has 
been filed. Ее 

W. А. & Б. J. JACOBS (LTD.)—Issue on April 4, 1917, of £700 deben- 
tures, part of series of which particulars have already been filed. 


Аер. 


CITY NOTES. 


qm рашта 

MEMORANDA.—(Maiv 8).—Consols, 55%. Consols Pay Day, June 1, 
Stocks and Shares Ticket Day, May 29, Pay Day, May 30. Price of 
Silver, 374d. 

CITY OF SANTOS IMPROVEMENTS CO. (LTD.)—The directors have 
declared a half-yearly dividend at the rate of 6 per cent. per annum (less 
tax) on the 6 per cent. preference shares, and a dividend of 3 per cent. 
(less tax) for 1916 upon the ordinary share capital. 


BRITISH EVER READY CO. (LTD.)—The directors announce а final 
dividend on the preference shares at the rate of 10 per cent. per annum 
for the half-vear to March 31, making 10 per cent. for the year, and at the 
rate of 10 per cent. on the ordinary shares, plus a bonus of à per cent., 
making 15 per cent. for the past year. | 

CALCUTTA ELECTRIC]SUPPLY CORPN. (LTD.).—The number of unit* 
sold to consumers during the four weeks ended Feb. 23, 1917, amounted 
to 1.763,149, compared "with 1,362,833 units in the corresponding four 
weeks of 1916. 

' CALCUTTA TRAMWAYS CO. (LTD.)—The directors recommend payment 
of a final dividend on the ordinary shares of 6s. 6d. per share (less tax), 
or 5s. 6d. per share net, making 93 per cent. for 1916. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—The directors recom mend 
an interim dividend on the consolidated ordinary stock at the rate ¢ 
10 per cent. per annum (tax free) in respect of the half-year ende 
Feb. 28 last. 

RAMSGATE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— The gros 
profit for the year 1916 (including £1.146 brought forward) was £3,878. 
A dividend of 5 per cent. has been declared and a sum of £1,000 has been 
placed to reserve, leaving £860 to be carried forward. 


SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—The directors hav? 
declared a dividend of 5 per cent., making 10 per cent. for 1916. 
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THE ROUND TABLE. 
By “ KVA.” 


Bon Мот or THE WEEK.—“ When I was young we used to 
flatter ourselves that progress inevitably meant peace and 
that growth of knowledge was alwavs accompanied as its 
natural fruit by the growth of good will among the natives of 
the earth. Unhappily we know better now."-—Mr. Balfour, in 
`С.5.А. House of Representatives. 

* * * * 

We now have meatless, potatoless and breadless days, and 
appear to be in prospect of beerless and tobaccoless days, but 
A.C. engineers can console themselves with the thought that 
not even the Food Controller can deprive them of their wattless 
currents ! : 
ж to * 

A useful suggestion reaches me from a Chelsea reader of 
Round Table. He points out that Mrs. C. S. Peel, the Director 
of Women's Service Ministry of Food, is the wife of an electrical 
engineer who is attached to the staff of a prominent manufac- 
turing company. He suggests that the services of Mrs. Peel, 
who is an ` electrifying " public speaker and lecturer, should 
immediately be requisitioned by the electrical industry, lest, 
"unhaply," she should fall into the hands of the B.C.G.A., 
which heaven forbid. From what I have seen of Mrs. Peel's 
electrical articles, and from what I know of her better half, 
the latter seems absolutely impossible. 

* * * * 

hear on good authority that the only subjects now discussed 
at the Engineers’ Club, Manchester, are allotments, potatoes, 
vegetables "and cognate week-end hobbies. I am also told 
that if there as much more of it everybody will be suffering from 
horticultural cramp ! 

* * * * 

A correspondent asks me if it is true that “ Inland Water 
Transport " really means " Teetotalers' Battalion." I must 
absorb this before I can give an opinion. 

* * a * 

The " Yorkshire Weekly Post" cannot shout it out loud 
enough that York Tramways Committee paid £737 for charging 
their Edison electric "buses last year, whereas the same service 
would have cost them £10,000 for petrol. Shades of Shrapnell 
Smith, that's "some " difference! The "^ Y.W.P." does not 
miss the-opportunity to dig the oil trust in the ribs, thus :- - 

Electricity would have the great advantage of freeing us to some 
extent from the grip of the oil companies, for it is pretty clear that 
the days of cheap petrol are gone, never to return, at least in the 
lifetime of this and the succeeding generation. Anything that would 
rid motorists of that incubus would be welcome. 

Will central station engineers please use " 
this, just as soon as they can get them. 

* * * ж 


Trust an American to produce something startling in the way 
of pamphlets describing a new invention. A New York reader 
has kindly sent me a copy of one such, which is the product of 
the Evolution Phone Co., and describes their ^ Theraphone.” 
This is said to be a wonderful and simple invention by which 
the public may now be benefitted because it 1з the " improved, 
economic, non-confusing, non-tiring, shock-impact, diverting, 
hygienic, agreeable in tone and health regenerating earpiece. 
It is the expression of thorough research, development. and 
refinement in acoustical, physiological and mechanical science 
and design, and of priority, prestige and leadership.” The 
writer finally runs short of adjectives, and has to bring the 
pamphlet to an insipid conclusion ! 


electrics ` after 


High inertia machinery, such as crushing mills, individually 
driven y electric power impose abnormal stresses on the 
motor starter for which special provision must be made. 


Multiple 
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No. 30. MULTIPLE SWITCH STARTERS 


with TOGGLE JOINT interlocking levers 
and HEAVY LAMINATED CONTACTS. 


Sliding contact starters under such conditions have only a nx 
short life and 
Lever Starters always withstand this severe 
service satisfactorily and give full protection to the motor. 
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" The position of copper has remained stationary," says а, 
newspaper * par," which IJ hope is true in the case of under- 
ground cables and the stator windings of turbo-generators. 

* * * * 


THIRTY-SEVEN YEARS AGO. 
(From THE ELECTRICIAN, May 8, 1880.] 


MANCHESTER AND THE TELEPHONE.—The question of telephonic 
and telegraphic wires is exciting considerable attention in Man- 
chester, and, has been referred to a committee to report on the whole 
question. 


Tue ELECTRIC Licut.—Makers anticipate a large business in 
electric lighting apparatus during next winter. Last winter there 
was a revulsion of public feeling against the light, the sale of plant 
was rather slack. Nevertheless we hear that Messrs. Siemens Bros. 
have turned out over 1,000 apparatus, about 500 of which have been 
used in Britain, and 500 abroad, chiefly in Russia. The lighting of 
the New Victoria Docks permanently by 30 of the Siemens lamps 
will be the next important undertaking of the kind. 


DEATH FROM ELECTRIC SHock.—The “Scientific American | 
recounts how a gentleman was recently induced to try an electric 
shock ` just for fun " from the machine of one of those peripatetic 
electricians sometimes seen, as it appears, in America as well as in 
England. On receiving his charge the victim walked away, but had 
not gone far when he was seen to stagger and fall. He was picked 
up unconscious, and remained so until he died, two davs after. The 
physicians pronounced it a case of apoplexy brought on by an electric 
shock. 


Norwegian Water Power.—The United States Consul-General at 
Christiania recently reported that the Norwegian Government had 
been advised by a Committee of the Storthing not to allow foreigners 
or foreign companies to acquire waterfalls in Norway, except in 


special circumstances. 

The power contained in the Norwegian waterfalls has been estimate d 
at from 6,000,000 н.р. їо 10,000,000 H.P., and the development of thes? 
falls has been largely by the aid of foreign capital. At present the 
position is governed by the laws of 1909 and 1911. Ву the law of Se pt. 
18, 1909, only the Norwegian Government or Municipalities or Norwegian 
subjects аге permitted to acquire waterfalls of more than 1,000 н.р. 
without Government sanction for each individual case, By the law of 
August 4, 1911, a tax is made payable to the local authority and the 
State. 

A Royal Commission has now submitted to the Storthing a, Bill under 
which it will be more difficult for foreigners to invest capital in Norwegian 
industrial enterprises and other real property. [t is also proposed that 
foreign subjects and companies shall not be allowed to acquire concessions 
except in special cases, as, for instance, when an industrial concern 
already in operation wishes to acquire or regulate a waterfall Joint 
stock and other limited lability companies must in future have an 
entirely Norwegian board, with registered offices іп Norway, and ex- 
clusively Norwegian capital, in order to obtain permission to acquire 


„waterfalls. 


In 1909 38 per cent. of the capital of industrial companies in Norway 
was in foreign hands : 85 per cent. of the capital in electro-chemical 
undertakings was held by foreigners ; and 80 per cent. of the capital 
invested in mining enterprises was foreign. 


British Columbia Copper.— British Columbia is rapidly becoming 
one of the world's leading copper producers. 

In 1915 the increase in amount was 11,908,706 lb. and 83.714.181 in 
value over 1914. For 1916 there is a still further increase over 1915 of 
about 17,000,000 lb. in quantity and about $8,500,000 in value. ‘The 
estimate for 1917 is 73,000.000 lb., and allowing for the usual charges 
for mining and transportation to foreign refineries, the value in Biitish 
Columbia may be placed at about $18,250,000. The 1916 figures create 
a record for copper production, and it is stated that the copper out put 
will steadily increase, as there are new metallurgical plants and new 
mines with reserves capable of increasing the production of the past 
vear by 50 per cent. The time is not far distant when the copper pro- 
duced in British Columbia will be practically all smelted and refined in 
the province. | 
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SIEMENS 


STANDARD 
ELECTRIC MOTORS 


For Direct Current. 


Fer Three-phase Current. 
for 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS: BROTHERS DYNAMO WORKS LIMITED 
Е Heap Ornice: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTERN 6349. Telegrams: ‘‘Sizmpracos, Kens, Lonpon.’ 
Limp and Supplies Dept.’ 58 & 39, UPPER THAMES STREET, E.C. 4. 
Telephone: City 5350. Telegrams: ‘‘S1emotor, CENT., Loxpox." 
HOME BRANCH ADDRESSES: 
Втвмтхонли—Сепіга! Ho., New 8t. | MaNcHESTER—196, Deansgate. 
BnisroL—30, Bridge Street. NEWCASTLE—64-68, Collingwood 
CaRDIFF—B9, Bt. Mary Street. BngrrIELD—22, High St. (Bldgs. 
GLAscow —66, Waterloo Street. BSouTHAMPTON—406, Ні}, Street. — 
Branches in Principal Towns Abroad. 


E. SHOWELL & SONS, LTD. 


STIRCHLEY, BIRMINGHAM. 


Cast 
Cable Sockets. 


Suite E74. Made in all Sizes. 


Type A.—Straight. 
» B.—Offset. 
» OC. —Right angle. 
Illustrated Dimensioned Showcard for Drawing 
Office use supplied free on application. 


Sole Agent for the Electrical Trade;— 


LIONEL ROBINSON, 3. Staple In». 


TELEPHONE: Holborn 6323. 


Electrica! Engineers and Manufacturers | 
Telephone : 


Th е House for Gerrard 7601 (2 lines) 
Electric Heating. = 


Special Offer of ‘‘Quead’’ and sr 


“Ensign” Fires from Stock. 


Be Patriotic and Save Coal. 

? Specialities include Cable йал 

Other Speciales 1псімае Cavies, Motors, Petrol Engine Sets 
vynamos, Lamps, Г О: ENGINE 2215, АНЕ 


i Manufactured in sizes HERE 


f from 2 kw. to 20 kw. Hi 


Fans, Switch Gear. 
F HUSBAND Lu 
.. .CRAVEN HOUSE _ 
KINGSWAY LO 


ШШ Quotation for larger 
sizes on application. 
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THE CHANNEL TUNNEL. 


Sir Francis Fox recently delivered an interesting address before 
the Royal Geographical Society on the ** Geographical Aspects of the 
Channel Tunnel." In the course of the address he said that in de- 
ciding upon the actual route of the Channel tunnel the one great 
precaution which had to be, and had been, taken was to keep the 
work well within the thickness of the grey chalk, but as the line 
might, near the two coasts, have for a short distance to run out of 
that bed, it was so arranged as there to enter the gault, which was 
another equally good and water-tight material. 


In the Channel above the sea-bed the maximum depth of water would 
be from 160 ft. to 180 ft., and as they would be asked to leave undis- 
turbed such a cover of chalk over the roof of the structure as would 
guard against any possible hostile contingency, that solid piotection had 
been fixed at a minimum of 100 ft The tunnel would consist of two 
tubes, as in the case of the great. Simplon tunnel (12] miles in length). 
The reasons for adopting twin tunnels weie numerous and included 
better facilities for ventilation, drainage, repairs to the structure and 
permanent way when required during traffic, as well as greatly increased 
safety in case of derailments. It was proposed that the work of ex. 
cavation should be performed by revolving cutters, fixed in Greatheed 
shields, by which system a rapid rate of advance would be attained, 
the débris being removed from the '' face " by high-speed endless belts. 
These would be so arranged as to deliver their load direct into wagons 
without the necessity of shovelling or of manual labour. All the work 
would be carried on by electrically-driven machinery, by which the 
volume of air required for ventilation would be greatly reduced, and 
arrangements would be made so that excavations and other operations 
could be carried on simultaneously at many points, thus abbreviating 
the period required for construction. The diameter of each tunnel 
should be 18ft., so as to accommodate main line rolling stock. At 
intervals of 200 yards along the entire length cross tunnels would be 
formed, both to enable empty wagons to brought in by one line. 
full wagons despatched on the other, and also to permit a most excellent 
system of ventilation to be installed. The workmen would be conveyed 
to their various duties and brought out again at the end of their shift by 
electric trains. It was ahticipated that the daily rate of progress would 
be such as had never been attained heretofore in any tunnel. The 


‘tunnel could be worked, ventilated and pumped by electricity supplied 


from a power-station in Kent, possibly 10 miles inland. The problem 
of ventilation when regular traffic was running would consequently е 
comparatively simple, no combustion of coal on the railway being neces- 
sary. The tunnel would be maintained under the authority of the War 
Office, and a dip in the level of the rails, forming a '' water lock "—by 
which the tunnel could in case of emergency be filled with. water from 
floor to roof for a length of a mile—would also be under the control of 
the Cummandants of Dover Castle and the neighbouring forte. That 
water would not injure the tunnel works, and it could only be pumped 
out by the energy developed at the power-station inland. Entrance 
and exits of both tunnels would likewise be unde: the gunfire of all the 
forts and of vessels in the naval harbour of Dover.. 

The gauges of the English and French railways were very similar, as 
was proved by the fact that at the present time hundreds of the largest 
English and Scottish locomotives with thousands of trucks were running 
in regular traffic on French railways, rendering invaluable service in the 
transport of the Allied forces. Trains would be run direct from London 
to Paris in less than six hours. Doubtless in course of time more than 
two pairs of rails would be required to deal with thé enormous volume 
of traffic which must inevitably develop in each direction. The probs- 
bilities were confidently anticipated by Baron Emile d'Erlanger, Chair- 
man of the Channel Tunnel Co., that the traffic would, as the result of 
the opening of a submarine railway, double or treble itself not only 1 
regard to passengers but also in respect of perishable goods requiring 
prompt delivery, and, further, that the financia] return upon the capital 
expended would be highly satisfactory. The Tunnel Co. would simply 
be required to construct the works, operate the pumping and ventilation 
machinery, maintain the permanent way and keep thu signalling and 
telegraphic equipment in order. Everyone could now realise of what 
enormous value the tunnel would have proved had it existed at the 
beginning of the present war, in saving so many valuable lives, in vastly 
reduced suffering of the sick and wounded, and in immunity of ships 
from floating mines and submarines. The immense reduction which 
would have been possible in the army of dock labourers at the Channel 
ports of England and France must also be taken into account, and, 
added to that, the great facilities available for the transport of troops, 
stores, guns, ammunition, &c. | 


Mr. Arthur Fell, Chairman of the House of Commons Channel Tunnel 
Committee, has given notice of his intention to move a resolution (as 
soon as the Government can afford an opportunity for discussion of the 


. subject ), ‘‘ That in the opinion of this House the progress of the war has 


demonstrated the great advantage which would have accrued to this 
country and the Allies if a railway through a tunnel under the Channel 
had been in operation, and that the time has arrived for H.M. Govern- 
ment to declare their intention to support the proposal, so that the final 
plans may be prepared and the powers obtained, and arrangementa made 
hu the commencement of the work as & on as possible after the end of 
the war.' 


Tw 
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| W у Repairs, апа other 
special conditions where 
is demanded.; 


ally and elec- 
г a sound engi- 
ring job. 


"SIMPLEX CONDUITS, Ltd., Work—Garrison LANE, BHAM. — 


LONDON—1 13-7. Charing Cross Rd. BRISTOL—10-11, Denmark St. NEWCASTLE- 61-5, High Bridge. GLASGOW-—72A, Waterloo St. 


LEEDS—6, White Horse St. CARDIFF—4, Westgate St. 
SWANSEA—14, Heathfield St. 


¥ 


ACCURACY 


MANCHESTER~—16, Corporation St. ~ * LIVERPOOL—96, Whitechapel. 
SHEFFIELD— 281-3, Attercliffe Common. 


In modelling the design of M.E.M. '' Gear,"' our experts have adopted the 
practical user's standpoint—with RELIABILITY as the actuating factor. 
Every essential characteristic to ensure Absolute Reliability—STRENGTH, 
HIGHEST EFFICIENCY, SAFETY and ACCESSIBILITY—is present 
in its m ost convincing form—with the result that “ М.Е. М.’ Fitments are 
reserved by experienced engineers for their most important needs. | 
Again—'' BRITISH МАМОЕАСТОКЕЙ” (and all made to H.O. Regulations) 
furnishes an additional '" M.E.M." guarantee of excellence. Now’ study 
below several salient points of two of our most popular Switches:— 


1213. D. "MEMCO'" Ironclad Changeover a 
Switch. Standardised and Interchangeable 

Units; parts easily renewable; contacts un- 

damageable by quick closing. &c.. D. or T.P.. 

60 to 200 amps.. 600 volts. 


1170. C. '" CAMLOC "' Ironclad "' quick-make 
Switch. Best English Vitreous Porcelain Base; 
exceptionally high insulation; standard de- 
tachable glands, tapped standard electric 
thread; D,P. without fuse, 30 amps., 600 
volts. Also sapplied as a Switch Fuse. 


We can give PROMPT DELIVER Y 
from Stock of all standard lines for 
War-work Factory requirements. 


Now let us have your enquiries 


Midland Elec. Mfg. Co.,Ld. 


Head Office and Works: 
Barford Street, BIRMINGHAM. 


"hone : "Grams: 


Alia. 071 & 672. "PK ewatt Bon.” 


Branches: 
Lon: 2, Gresham Вуз, Basingha!St., E €. 
‘Phone: Lon.Wall723. Maach: 4, Carr St., 
Blackfr ars, ‘Phone: City 1391 lasgow” 
40. Wi, Campbe 1 St. "Phone : cent, 4187 & 
4183. Ne wcastle-on-Tyne ; Milburn House. 
'Pho зе : С ent. 2524. 
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LOAD AND 
EXPERIMENTAL 


RESISTANCES 


MADE TO ANY SPECIFICATION. 


Particulars of Standard Types will be 
found in our List, to be had on 
application. 


RAPID DELIVERIES GUARANTEED. 


ISENTHAL & CO., Ltd., 


(DEPARTMENT 4) 


Denzil Works, Willesden, London, 
N.W. 10. 


Contractors to the Admiralty, War Office, India Office 
Colonial Office, Postmaster General, etc. 


FOR 


High and Low Tension | 
SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
| -SUTTON, SURREY, ENGLAND. | 


ABC Code 5th Edition. Telephone: Sutton 773. 


John E. Raworth, 


70/71, 2ueen Anne's Cbambers, 


| __ Broadwao, Westminster, London, .$.W. CHARTERED PATENT AGENT. | 


"WOLVERHAMPTON 


FOR NEW WORKS SITES. 
EXCEPTIONAL TRANSPORT ADVANTAGES BY RAIL AND WATER. 


Cheap Electricity, Gas, Mond Gas and Water. 
Low Assessments. 

Excellent Educational Facilities. 

Electric Tramways. 

Male and Female Labour Plentiful. 


For particulars apply to: -GEORGE GREEN, Borough Engineer. 
Secrotary Development Committee, Town Hall, Wolvorhampton. 


ELECTRIC POWER IN IRELAND. 


Mr. J. F. Crowley, D.Sc., who was recently appointed Irish re. 
presentative on the Electric Power Committee of the Board of Trade 
has been interviewed by а representative -of the `* Freeman's 


* Journal." 


In the course of the interview Dr. Crowley said that the provision of 
cheap power was a question that interested all parts of the country, from 
the industrial North to the agricultural South. ‘There were many possi- 
ble applications for electricity which would undoubtedly come to the 
front if it could be purchased at a sufficiently cheap rate. Such applica. 
tions had already been made on a large scale in other countries, 

Among possible applications which had not been made at all in the 
country were electricity as applied to the predominant industry, i.e., 


agriculture. That application might take two forms :— 


(а) By application to growing plants in the form of high-tension 
electricity carried on a network of wires over the area on which it was 
intended to carry out intensive cultivation. "This had been done on the 
Continent with very satisfactory results, very large’ increases in pro- 
duction being obtained. Experiments were now being carried out in 
England on a scale sufficient to test the possibilities of the merits of 
electricity in this connection. 

(b) Its application to the driving of the usual machines on farms from 
a central point of distribution. Temporary extension cables wound on 
drums were used for the purpose on the Continent, and America supplied 
electricity from a central чач or points, to the place where it-was re- 
quired. In view of the great extension of the use of motor tractors, the 
use of electrically-propelled tractors had long passed the experimental 
stage in many countries. | 

A further possible application of electricity which might have very 
far-reaching results would be the application of electric propulsion on 
canals. That had been done on many large canals both on the Continent 
and in America. The usual method of operation was for a small, 
specially-designed electric locomotive to run on a prepared track on the 
canal bank and propel one or more barges in the usual manner. How 
far that would be applicable in Ireland was a matter that would require 
very careful investigation from a technical and commercial point of view. 
Such a system would enable greatly increased traffic to be carried on 
existing canals. |The system had many advantages over the screw- 
propelled barges Imploving suction gas and other sources of power, as 
the screw propeller, with its low efficiency, was altogether eliminated. 

Many other applications of electricity would suggest themselves, 
among others its application to textile factories largely centred in the 
north of Ireland and to the various other industries in the country. 
The importance of cheap power to a country that hoped to become even 
moderately successful in industry could not be over-estimated. | 

As to the utilisation of the country’s great peat deposits, Dr. Crowley 
said that, without entering deeply into the matter, he thought it might 
be said that it was undoubtedly a problem where State action would be 
desirable. In Holland the State, and indeed private enterprise also. 
recovered lands under peat, utilising the peat deposits and letting the 
land so reclaimed at a remuncrative rate to its people. The Dutch 
Government also, as was well known, recovered land by its dykes from 
the sea ; and it was surely not too much to expect from a benevolent 
State body that it would take steps to recover a large area in the country 
now under peat and so add it in the future to that great area of increased 
tillage that it was so much in the interests of the State to secure in the 
future. The problem was too much for private enterprise, and one fora 
body like the State that could afford to wait for a due return on it: 
capital expenditure. 


с TUNGSTEN FILAMENTS. 


Our contemporary “ Engineering " gives some particulars of a 
peculiar method of preparing tungsten filaments, which are ductile 
in spite of being squirted. 


The process, which was described by Dr. W. Bottyer before the 
December meeting of the Bunsen Gesellschaft, is employed by Juliu 
Pintsch, and is due to Messrs. O. Schaller and Orbig. Members of the 
society were able to watch the process in the works after the meeting. 
The metallic powder is mixed with 2 per cent. of thoria and kneaded into 
a paste with addition of some binding agent ; a thread is then squirted. 
The thread is first pre-heated and then rapidly heated up to 2,400 C^ 
or 2,600°C., the object being to make the crystallisation of the metal 
more rapid then the passage of the wire through the hot zone. The firs! 
app ratus used for this delicate operation had the dimensions of several 
metres ; the actual apparatus is only a few centimetres in height. Тһе 
resulting wire is said to consist of crystals several metres in length. 
though only а few hundredths of a millimetre in thickness, the cros- 
section of the wire comes out octagonal rather than circular. There аге 
very few joints in a wire. Are-crystallisation of the filament after long: 
continued use of the lamp is said not to occur. | 
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THE OVERSEAS TRADE. 


— THE — At the annual meeting of the Manchester Association of Importers 
& Exporters on Monday, Mr. Е. Н. Langdon delivered his presi- 
dential address. He mentioned that the Council had accepted the 
sub-comnmittee's report on Mr. Drummond Fraser’s proposal for the 


> | establishment of a credit association, and the creation of such an 


ELECTRIC asscciation was recommended, but it was left to Mr. Fraser to 
elaborate details as to its constitution and capital. 

As to ways and means to combat German aggression in the future, 

Mr. Langdon said he held that chambers of commerce and associations 

of manufacturers and similar bodies should devote their attention at 

once to the problems awaiting us at home. Those appeared to him at 

present equally, if not even more, important as subjects of study than 

trade after the war. With regard to finding work for all who came back 

NO ‚ from the war, taking into account the increased numbers of women 


Has given workers, he quoted the Prussian plan already devised and advocated the 

Universal LOVE ACE formation of a register of employers for the use of the War Office. After 

satisfaction IN the war the industry of this country would require even harder work, 

{ and there must be а more careful organisation of the nation’s business 

PRICES if we were to retain our position in international trade, and this was as 

LOW PRICE р much the duty of the employed as the employers. Dislocation and dis- 

а — . turbance at home would not only stop our exports, but would cause a 

ROBUST, diminished consumption of imports, and, above all, an increased cost 

CHEERY, DELIVERY of all products consumed at home. Railway reorganisation and 
ECONOMICAL FROM utilisation and improvement of canals required our study. 


In regard to the future of the export trade, he said he was afraid the 
Government Departments were being forced into misdirected action. 
Ingrained conservatism and inability to foresee the immense future that 
lay in the adoption of certain new processes and machines, which were 
'' turned down " when offered to British manufacturers, drove trade to 
the more far.seeing foreigner. Happily, Lancashire men were not as 
blind as the Nottingham and Leicester manufacturers, and new ty 
of machinery had been readily given a trial. He thought that the 
prosperity of the district could show a record of efficiency, both in the 
engineering and textile trades, which no dry nursing by Government 
could extend. While he did not modify his old Free Trade views, he 
felt that certain trades would have to be assisted for national reasons, 


STCCK. 


T "PUN even if economically this might be wrong. But what we had to look to 
Write for LIST G (Fires and Cooker в), was to increase and foster our trade in neutral countries. Many of those 
to Sole Manufacturers— countries had prospered beyond reason owing to the war. In that 


: | | district they had an intimate acquaintance with the requirements of all 

THE ARORA СО. > LOUGHBOROUGH. foreign countries, and it was in those countries, especially the neutral 
uou markets, we should have to fight the hardest with the hitherto well. 

' organised penetration of the Germans. As one of the ways to increase 

our trade, existing banks or the proposed credit association should assist 
merchants to develop resousces—in plantations—overseas. Germany 
e e had an immense pull in the ownership of plantations overseas—in the 

monopoly of much of the produce of both the eastern and western hemi- 

| ana lan an n lan spheres. Nitrates from Chili, coffee from Guatemala, tobacco from San 
| Domingo and Bahia, and copra from the East, all found their largest 

markets in Gerthan ports, and these imports facilitated the voyages о 


steamers direct between Germany and those countries. There were 
many ports where no British steamers had called, and if we could obtain 
the produce ‘and market it in London, Liverpool and (he hoped) 


| Manchester, then the steamship lines would come of their Da accord, 

finding both inward and outward freight, and that must facilitate an 

CUT, SLAB & SPLIT TINGS. йогар import and export trade. We should be in a difficulty in the 
near future, but Germany and all the combatant nations would en- 

MINIMUM STOCK 200,000 lbs. ` counter the same even to a greater degree. Death and disablement had 

robbed ua of the services of so many capable young men, who were being 

trained to be sent out a travellers and pioneers for our trade. Only 

the weak and elderly ones were left at home. We should therefore hav 


Peerless Leatheroid Insulation. to take our chance of obtaining the outlet for our production through 


agents resident abroad, or be compelled to find men of neutral nationality. 


| until the new generation had grown to manhood. We had to look to the 
Dynamo Tapes, Hollow Braid, Empire Cloth. ' Education department to re-ogranise our educational system, so that we 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. might jj the mn time dian i "du generation of young people, both 
' erciai tite 
Pure Asbestos Woven Tape and Hollow Braid. i a т a 
Vulcanized Fibre Sheet, Tube and Rod. BRITISH X-RAY INDUSTRY. | 
eet, Tube and Rod. = 
Ebonite— Sheet, The Secretary of the British Electrical and Allied Manufacturers 
Presspahn and Insulating Papers, Felts, Baize. Association (Mr. D. N. Dunlop) has issued an announcement that à ' 
Electrical Pure Rubber and Adhesive Tape. section of the association has been formed. It is proposed to t 
i 


enrol British manufacturers of X-ray and electro-medical spp 
. ratus, with the object of improving the status and prospects of the 


— ————M—————— — 


WE HAVE BEEN AWARDED THE CONTRACT FOR industry by co-operation and research. 
THE WHOLE OF THE MICA REQUIRED BY BRITISH Mr. Dunlop points out that since 1914 great strides have been si 1 
ADMIRALTY OVER 1912 to 1917. by individual British manufacturers and it is hoped that the enrolment ff 


of its members as a section of this association will further help to place it 
and maintain this important industry in a position where it can supp? 


ATTWATER & SONS, | tries ашо варо co 


tion by which to meet the keen competition which existed in the ¥ 


Telegrams: Established 1868. market. The section views most hopefully the future of the X-ray 20 | 
Attwaters, Preston. Hopwood St. Mills, edes: electro-medical industry in this country and earnestly invites the со 
Telephone Ne. PRESTON 5th Edition ABC operation of medical men and hospitals with the object of support 

1 (2 lines). ° & Western Union, and strengthening the movement towards the exclusion of foreign-M 


apparatus, 
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The British Trade Corporation. 

Ав а взше of the recommendations of Lord Fartnapnon’s 
Committee to establish a British trade bank, arrangements 
have been completed for the creation of the British Trade 
Corporation, and the proposed Royal Charter of incorporation 
has been issued. The first directors are Lord FARINGDON, 
the Right Hon, F. Нотн Jackson, Mr. ARTHUR BALFOUR, 
Mr. F. Dupiay Docker, C.B., Мг. W. Н. №. Goscuen, Mr. 
J. Н. B. NogEE and Sir James Hore Simpson. Some par- 
ticulars of the Royal Charter will be found in another column. 
From these particulars it will be seen that the Corporation can 
deal with concessions, patents and similar property, амі can 
collect information and carry out experimental research. It 
will be generally agreed that German industrial concerns have 
benefited considerably by German banking methods, and that 
the financing of such concerns has been more easy in Germany 
thaninthis country. There is a certain class of financial work 
of an industrial kind that is not undertaken by present British 
banks, ngr is it desirable that such work should be so under- 


taken. Our banks admittedly hold the highest position in the: 


linancial world, and it is better that they should continue along 
present lines, The fact, however, remains that thev have no 
means of investigating industrial processes, which nevertheless 
ought to reeeive financial support. Such matters can very well 
be investigated by a trade corporation, such as that which is 
nowtobeformed. That some new body is desirable was clearly 
the opinion of Lord Fartnapon’s Committee, whose members 
included а number of prominent bankers. In fact, the com- 
mittee stated : “ There is ample room for an institution which, 
while not interfering with the ordinary business done by British 
joint-stock banks, would be able to assist British interests in a 
manner that is not possible under existing conditions.” It is, 
of course, highly desirable that such a corporation should not 
interfere with work which is now normally carried on by our 
present banking institutions, and for that reason we are glad 
to see that it is not called a bank. We think that a certain 


MES 
Compulsory Powers for Obtaining Wayleaves. 
Two Papers have been read recently before the Institution . 
of Electrical Engineers, prepared at the request of the Council, 
which have a very direct bearing on the future of electricity 
supply in this country. One was on " Wayleaves,” by Mr. C. 
VERNIER, and the other on " Transmissien Lines," by Mr. 
G. V. Twiss. If electrie power supply is to be provided on а 
cheap and adequate scale it is essential that there should be, 
firstly, greater centralisation of power generation; and, 
secondly, longer tranamission lines, which would generally be 
carried overhead, The extended use of overhead lines has 
been largely hampered by the difficulty and cost of obtaining 
wavleaves, We are, therefore, glad to see that a joint com- 
mittee of the Incorporated Association of Electric Power Com- 
pan єз and the Incorporated Municipal Electrical Association 
is drafting an Electricity Supply Bill, which it is proposed to 
present to Parliament at an early date. The Chairman of this 
Committee is Mr. W. A. CHAMEN, and in his remarks on Mr. 
VEgRNIER's Paper, which we give in abstract in another column, 
some particulars of the Bill in so far as it relates to wayleaves 
will be found. Undoubtedly, the sooner some such Bill 
becomes law the better. Аз is pointed out by Mr. CHAMEN, 
the bare fact of the existence of powers aueh as are proposed 
would suttice in 9 cases out of 10 and probably in 99 cases out 
of every 100 to cause the property owner to make а reasonable 
agreement, without the actual powers being brought into 
operation, Such an Act will make the life of à supply autho- 
ritv a comparatively happy one as regards wayleaves, 
assuming that the Board of Trade, the ‘proposed arbitrating 


body, is not bound by ideas of the past, 
——— 


War Organisation in America. 

IN view of the special problems which the electrical industry 
in this country has had to meet since the outbreak of war, it 
will be interesting to observe the measures taken for the 
national organisation of the leading electrical firms in the 
United States. References to this subject in the American 
electrical press indicate tliat these problems are already being 
taken up energetically and, as one would have anticipated, 
there is evidence that the spirit of self-sacrifice shown will not 
fall behind that shown in this country. We notice the 
interesting statement that the eopper producers in the 
United States have agreed to furnish the Government 
with all the copper required for the army and navy at a 
price of 17 cents per lb., which is roughly half the present 
market price. According to the “ Electrical Review and 
Western Electrician," approximately 50,000,000 1. will be 
supplied at this price during the current vear, leading to a 
saving equal to the interest on an issue of bonds of $200,000,000. 
What is perhaps an even more striking offer is that coming 
from a number of leading electrical firms, which are stated to 
have offered to turn over to the Government, without profit, 
their entire organisations, 
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Société Internationale des Electriciens.---The Committee - 


of Management of this society, which was founded in 1885, has 
submitted an amended code of regulations. Among other 
alterations it is proposed to alter the title to the Société Fran- 
caise des Electriciens. 


Petrol Engine Ignition.—According to the “ Engineer," 
the provision of electric starting and lighting sets on motor 
cars in America has almost revolutionised the ignition pro- 
blem. The major portion of the cars in use at the present 
time on the other side of the Atlantic have battery ignition 
instead of magneto. In this country, of course, the magneto 
js very largely used. | 


A New Rectifier for Charging Batteries.—4A new type, 
the “ Tungar " rectifier, has been introduced by the General 
Electric Co. of America for use in garages, &c., for charging 
batteries. Theapparatus operates at about 75 volts and 6 am- 
peres, and is suitable for use on an alternating supply of 115 
volts and 60 cycles. There are no moving parts, and the 
battery cannot be discharged through the rectifier should tle 
alternating supply fail. The cost of charging a three-cell 
battery for a 13 hours’ charge is about 2]d. (9 cents). 


Tramways and Light Railways Association.—The annual 
congress will be held at the lecture theatre of the Institution of 
Civil Engineers, Great George-street, S.W. 1, at 2.30 p.m., on 
June 29. | 

The first business will be the annnual gencral meeting of the association, 
at which new members of the Council will be elected. 

Mr. Arthur Norton, A.M.Inst. C. E., A.M.L E.E., will read a Paper on 
“ The Manufacture, Life and Maintenance of Tramcar Tyres," illustrated 
by diagrams and lantern slides. 
will be ‘‘ Standardisation of Conditions of Labour and Rates of Pay," by 
E. H. Edwardes, A.M.I. E. E., general manager and engineer, South Lancs, 
Trams Co. ; and “ Fares," by A. V. Mason, M.1. E. E., general manager, 
South Metropolitan Tramways Со. 
| Chromium Steel Permanent Magnets.—An investigation 
into the suitability of chromium steel for permanent magnets 
has recently been carried out in Germany and reported upon 
to the Physikal-Techn. Reichsanstalt. Figures are given for tive 
bars of chromium steel, these being compared with five bars 
made of tungsten steel, the product of remanence and coercive 
force being taken as a criterion of quality. The remanence 
of the chrome-steel bars was further tested under 20 hours’ 
heating at 100°C., six heatings up to 100°C. and 20 falls from 
a height of 2} metres on to a wooden block. It is concluded 
that carefully prepared chromium steel is a suitable substitute 
for tungsten steel. 


Large American Power Station.—The Milwaukee (Wis.) 
Electric Railway & Light Co. proposes to commence the erec- 
tion of a steam driven generating station this summer, which 
will have an ultimate capacity of 200,000 kw., but at the out- 
set only 65,000 kw. will be installed. The company has 
already three plants, and it purchases power to the extent of 
12,000 kw. from a hydro-electric power company on the Wis- 
consin River. Owing to the cheap rates at which energy is 
supplied there is a large demand for power for industrial pur- 
poses, while the heating and cooking load is steadily increasing. 
The rate is so designed that practically all energy for cooking 1s 
paid for at 2 cents per kilowatt-hour gross. 


New Physico-Chemical Institute in Japan.—The “ Elek- 
trotechnische Zeitschrift ” contains a note on the new physico- 
chemical research institute being established in Japan. It is 
stated that 2,000,000 yen has been allotted and that the 
buildings were partially completed by the end of 1916. Among 
the subjects to be dealt with at the institution are: Electrical 
and electro-chemical researches, testing of instruments and 
thermometers, research on optical glass, synthesis of colours, 
rubber and oil, the fixation of atmospheric nitrogen, micro- 
всору of metals, vibrations of ships, &c. The ргоргапипе also 
provides for a systematic study of the natural resources of 
Japan, Korea, Manchuria and the South Sea Islands. 

, Induction Effects in Electric Furnaces.—Mr. T. R. Hay, 
in the “ Electrical Review and Western Electrician," refers to 
one Important point in the design of large electric furnaces— 
the heating effect due to the large reactance and high currents 
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in the secondary leads from the transformer. These leads 
should be brought in at the top of the furnace for connection 
to the electrodes. Otherwise they heat up the adjacent iron- 
work unduly. In very large furnaces the secondary leads 
should be interlaced. This has the additional advantage of 
diminishing the first cost of the transformer by increasing the 
current-carrying capacity of the leads. On account of the 
^ gkin-effect " which appears in copper conductors at high 
currents, the addition of more copper when the current exceeds 
4,000 amperes in the secondary leads 13 not of much assistance. 


Case-Hardening of Iron by Boron.—A contribution by 
Prof. №. Tschischewsky in the " Journal" of the Russian 
Metallurgical Society, suggests that boron 1з a promising 
material for the case hardening of iron, and further particulars 
of this method were recently given at a meeting of the Iron and 
Steel Institute. Alloys of iron and boroh are extremely hard, 
and experiment shows that a penetration to a depth of 1 mm. 
can. be fairly easily produced. Cementation i3 etlected most 
easily by using powdered ferro-boron. It is interesting to 
note that boron confers the property of hardness without 
annealing or other special heat treatment. Further experi- 
ments are needed to reveal the best methods of using boron in- 
dustrially. Itz comparative scarcity may render it unsuitable 
for armour plate work, but for machine parts which are sub- 
jected to severe wear it may prove to have useful applications. 


The Efficiency of Optical Projection.—tIn a recent Paper 
before the Illuminating Engineering Society in the United 
States, Mr. R. B. Chilas analyses the conditions affecting the 
efficiency of optical projection in the cinematograph. He 
estimates that in the most favourable circumstances the screen 


‘does not receive more than 5:8 per cent. of the light from the 


arc, while in many cases it does not exceed 1 per cent. Various 
arrangements of carbons with à view to avoiding the shadow 


_ cast by the negative have been tried, but with the present lens 


systems it is difficult to utilise more than 17 per cent. of the 
light from the crater. On the other hand, it is suggested, an 
improvement might be made by reverting to an old idea ex- 
plained in a Swiss patent by S. Schuckert, as far back as 1889. 
This invólves the use of an ellipsoidal mirror, the crater being 
at one focus, the objective lens at the other, and the film in- 
between. Theoretically as much as 75 per cent. of the light 
from the crater might thus be collected. 


The Production of Ultra-Violet Rays.—In an interesting 
Paper in the " Journal” of the Röntgen Socicty, Mr. C. A. 
Schunck discusses some of the chief sources of ultra-violet 
light, and summarises what 1s known of the extent of the spec- 
trum produced. The ordinary photographic plate will only 
record to about 4— 2,150 ци, owing to the absorption of the 
rays by the emulsion. Schumann, by using a plate with a 
minimum of gelatine, has recorded to 1,850 uu; and by the 
further steps of using fluorite instead of quartz, and by working 
in vacuo, even to 1,230 ди. Lyman, by taking extreme pre- 
cautions, has even registered down to 600 ди. Beyond this 
there is an unexplored region down to 8 ди, where X and 
gamma rays begin. The short wave-lengths are very readily 
absorbed even by air. It appears that the richest source for 
this region of the spectrum is an arc between tungsten elec- 
trodes. It is conjectured that the rays between 2,000-3,000 uu 
are most useful for therapeutic work, but agreement on this 
point does not appear to have been reached as yet. 


Electric Propulsion of Ships.— Most of the criticism recently 
aroused against the United States Navy Department’s battle 
cruiser designs apparently originated either from persons 
financially interested in some form of propelling machinery, 
which they hoped to have incorporated in these designs, or 
from disinterested but misinformed persons with a smattering 
of engineering training, whose superficial knowledge of warship 
design and lack of understanding of the military value of the 
various factors governing the design of these particular vessels 
make their criticisms practically valueless, says " Marine 
Engineering." Needless to say, the design of every warship 
represents à conipromise, and without a complete undezstand- 
ing of the various factors governing the design, both from а 
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military and from an engineering standpoint, criticisms are of 
Ше value. «As a matter of fact, says this paper, the new 
battle cruisers represent a step far in advance of anything 
which has so far been attempted in warship design in any 


country, and the features now subject to outside criticisms ` 


have received the unqualified approval of the general body of 
the Navy only after the most careful and mature deliberation. 


Student Captives of War.—-In our last issue we referred to 
the useful work being done by the British Prisoners of War 
Scheme, under which educational and technical books are 
despatched to those in captivity. We have since received the 
booklet entitled " Student Captives,” by the secretary, Mr. 
A. T. Davies. The book contains letters from Lord Crewe and 
Mr. H. À. L. Fisber, expressing their interest in and approval 
of the scheme, and a number of letters from prisoners are 
quoted to show with what appreciation such gifts are received. 
The public has generously responded to the call for food for 
prisoners' camps, but any educated man can picture for him- 
self the need for some intellectual stimulus to relieve the mono- 
tony of life in such conditions. We learn of privates studying 
French and Russian in order to communicate with their fellow 
captives and even, by arrangements with the censor, of exami- 
nations of Ruhleben captives conducted from the outside 


world. We сап only emphasise again the human value of such. 


work, and express the hope that many of our readers will com- 
municate with Mr. Davies at the Board of Education and give 
their aid. 


Institution of Electrical Engineers.— The following letter 
has been addressed by the Committee of the Newcastle Local 
Section to Mr. Sparks, the retiring president of the Institu- 
tion :— 

The Members of the Newcastle Local Section Committee beg to send 
greetings to you on the occasion of the Annual General Mceting of the 
Institution in London, and to convey their appreciation of the pro- 
gressive measures which the Council have entertained during the ү 
of your Presidency. They realise that a very large amount of your 
valuable time must have been devoted to this work, and are confident 
that this will have a most important bearing upon the immediate and 
future development of the Electrical profession. ` | 

On behalf of this Local Section they wish to thank you for the atten- 
tion given to Proxy voting and other steps having for their object а 
closer touch between the Council and the Provinces. 

In their desire to be of more assistance to the Council, they welcome 
your proposal to advise the Local Sections periodically by letter of any 
matters of moment which the Council consider opportune to confide in 
the Local Section Committees. 

The members of the Committee also beg to tender their loyal ane 
to your successor in office, Mr. C. H. Wordingham, and respectfully to 
declare their whole-hearted approval of his nomination as President. 

Illuminating Engineering Society.— The seventh annual 
report of the Illuminating Engineering Society was presented 
at the annual meeting on the 15th inst. The society, dealing 
with scientific and industrial aspects of a wide subject, unites 
on common ground electrical engineers, gas engineers, manu- 
facturers of lamps and shades, physicists, ophthalmic special. 
ists, architects and surveyors. This branch of engineering has 
been recognised by the appointment under the Department of 
Scientific and Industrial Research, of a Joint Committee on 
Illuminating Engineering. The successful union of these 
various interests is largely due to the efforts of the hon. secre- 
tary, Mr. Leon Gaster, during the last 10 years. Mr. Gaster is 
a British subject of Roumanian origin, and is thus doubly 
associated with the cause of the Allies. 

Mr. A. P. Trotter has been unanimously nominated President 
by the Council of the Illuminating Engineering Society, and his 
election took place аё the meeting of the Society on Tuesday 
last. 

It is interesting to note that Mr. Trotter is also the chair- 
man of the Joint Committee on Illuminating Engineering, 
appointed under the Department of Scientific and Industrial 
Research. 

The Training of Engineering Apprentices.—In a Paper 
before the Society of Biitish Gas Industries in April, Mr. 
H. A. Bennie Gray discussed the training of engineering 
apprentices, and gave some account of the steps being taken in 
connection with the Technical College at Huddersfield. Mr. 
Gray condemned unreservedly the idea that boys can profit 
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by attending evening classes after a hard day in the work- 
shops. It is now recognised by enlightened employers that 
provision must be made for education during working hours. 
At many technical colleges lists of employers willing to give 
such facilities for education to apprentices are kept. Although 
theoretically the State should be charged with the education of 
all children, the question of apprentice training is too urgent 
to wait for such action. Employers should make it their duty 
to care for the training and education of all their apprentices. 
An example of enterprising action in this direction is furnished 
by the town of Huddersfield, where the leading engineering 
employers have formed an association to equip, at their own 
expense, an up-to-date enginee.ing department at the local 
technical college. The movement has received the full support 
of the federated trades, which are represented on the controlling 
committee. Adequate training for apprentices will be given 
during workshop hours, and facilities will be given for more 
advanced study. From session to session a careful study will 
be made of the capacities of pupils and gifted apprentices will be 
selected for special training, through scholarships endowed by 
the trade, in the day courses of technical colleges. 


= 


OBITUARY. i 
В. Hatt BryTH.—The death occurred on Sunday of Mr. Benjamin 
Hall Blytb, head of Messrs. Blyth & Blyth, civil engincers, of Edin- 
burgh, and chairman of the Edinburgh Tramway Co. 


DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— 

Capt. W. K. Scale Haslam, R.F.A., aged 24, who was killed in action 
on April 27, was the youngest son of Sir Alfred Seale Haslam, and a 
member of the Haslam Foundry & Engineering Co., Derby. 

Second-Lieut. K. R. M. Wheater, R.E., aged 23, who was killed on 
May 6, was educated at the City and Guilds Institute and the Imperial 
College of Science. He obtained the B.Sc. of London University last 
year. 

Capt. A. S. Buckton, R.G.A., aged 28, who died of wounds on April 9, 
was educated at the East London College and was a B.Sc. of London 
University and a Whitworth Exhibitioner. He was also an A.M. Inst.C. E. 
and A.M.I.Mech.E. 


Second- Lieut. D. E. Hood (Bedford Regt.), aged 21, who was killed on 


April 14, was an apprentice at the works of Vickers (Ltd.) when the war 
commenced. 

Sec.-Lieut. B. Tempest (Manchester Regiment), who has died of 
wounds, was educated at Manchester University, and had been a student 
apprentice at Messrs. Mather & Platt’s works. 

Capt. Cyril W. Keenan-Hook (Manchester Regiment), aged 21, who 
was killed on April 23, was a son of Mr. J. J. Hook, of the Tata Hydro- 
Electric Со., Bombay. Capt. Keenan-Hook was also formerly with 
Messrs. Mather & Platt. 


PERSONAL. 
The Minister of Munitions has appointed Mr. W. R. Bousfield, 
K.C., F.R.S., to be a member of the Advisory Panel of the Munitions 
Inventions Department. | 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 18th (to-day). 
ROYAL INSTITUTION. 
6.30 p.m. At Albemarle-street, Piccadilly, W. Discourse on " The 
Complexity of the Chemical Elements,” by Prof. F. Soddy, 
M. A., F.R.S. 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution of Civil Engineers, Great George-street, 
S.W. Paper оп “The Construction of Turbine Pumps," by. 
Mr. A. E. L. Chorlton. 
SATURDAY, May 19th. 
Roya. INSTITUTION. | 
3 p.m. At Albemarle.street, Piccadilly, W. Lecture on “The 
Electrical Properties of Gases," by Prof. Sir J. J. Thomson, 
О.М. (Lecture III). | ` 
PRIDAY, May 25th. 
PuvsicaL SOCIETY. 
' pm. Atthe Imperial College of Science, South Kensington, S.W. 
Papers to be read on '' An Investigation of Radium Luminous 
_ Compound," by Messrs. C. C. Paterson, J. W. T. Walsh and 
W. F. Higgins ; ‘The Resistance to the Motion of a Lamina, 
Cylinder or Sphere in a Rare fied Gas," bv Mr. Е. J. W. Whipple ; 
and “The Effect of Stretching on the Thermal and Electrical 
Conductivit:cs of Wires," by Dr. C. Н. Lees, F.R.S. 


~ 
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THE THEORY OF ARMATURE WINDINGS.* 


BY S. P. SMITH, D.SC. 


Summary. Ла this Paper an attempt is made to outline the theory of armature windings in machines with alternate north and south poles. 


DEFINITIONS. 


The following definitions may be found useful in reading the 
Paper :— 

Symmetrical Polyphase System.—A polyphase system is said to Б 
symmetrical when all the pressures have the same amplitude and are 
equally displaced from one another in a period—i.e., when 8—2sj.N, 
where 'N is the number of phases and 8 the angle between successive 
phases. In such a gystem, the sum of the N pressures is equal to 
zero at any instant, so that the N phases can be joined in series 
(mesh) without caus:ng internal currents to flow. 


Hemisymmetrical Polyphase System.—A poly phase system is called 
hemisymmetrical when all the pressures have the same amplitude 
and are displaced from one another by 1/Nth of half a period. А 
hemisymmetrical, N-phase system is one-half of a symmetrical, 
2 N-phase system. - 


Phase-pitch.—The displacement between two successive phases of 
в polyphase system is called the phase-pitch. "The.phase-pitch can 
be measured in any suitable unit in aneular or linear measure, or 
expressed as a number of segments, s'ots, &c. When measured in 
radians, the angular phase-pitch is 8. 


Phase-spread.—The angle subtended in cach fole-pitch by the 
group of coil-sides of a phase is called the angular phase-spread. 
This will be denoted by о. According to whether the phase-spread is 
1/Nth or 2/Nths of a + pole- pitch, we have the narrow or wide phase- 
Spread. 

бүмвоїз USED. 
C —total number of coils in & winding, or segments in commutator. 
] —R.M.8. value of current. 
N =number of phases, 
Q —number of slot-pitches per pole-pitch (or slots per pole) = S /2p. 
S «total number of slots in peripherv. 
S' «number of slots in à symmetrical polvphase system = S/a. 
C/S=u/2 —segments per slot. 
a=any integer, 1,2,3, &c. ^ 
=number of similar parts (or circuits) in a phase of asymmetrical 
winding. 
e —instantaneous value of electromotive force. 
é=maximum value of electromotive force. 
m —number of coils in а group. 
n=anv integer. 
p= —total number of y-ole-pairs in a machine. 
р ==number of polc-pairs in à symmetrical polyphase system =p, la, 
q—number of slots per pole and phase =Q/N. 
go =number of wound slots per pole and phase. 
и number of coil.sides per slot. 
Ye —commutator pitch measured in commutator segments (or coils). 
Yo and y;—back and front winding pitches measured in coil-sides, 
y, —€quipotentia] (or potential) pitch =C /u segments (or coils). 
Ypa —phase-pitch = C /aN segments (or coils) —S/aN slots. 
B —angular phase-pitch in radians. 
y =angular slot-pitch in radians. 
с —angular phase-spread in radians. 
y = angular phase displacement between the pressures induced in 
successive coils in the winding. 


1. ARMATURE WINDINGS. 


In a heteropolar machific—that i ів, à machine with alte:nate north 
and south poles—the periphery of р pole-pairs represents 27р 
radians, in electrical measure. Denoting the total number of s'ots 
in the uniformly-slotted periphery by S, the angular slot-pitch in 
radians is then 

(1) 


The phase of the pressure induced in a conductor depends chiefly 
on the position in the field of the slot in which the conductor lies, and 
only to a small extent on the position of the conductor in the siot. 
If no flux whatever passed through the slot, the phase of the pressure 
induced in each conductor in the siot would be the same. Conse- 
quently, in a slotted armature, the position of the slots in the field, 
or, in other words, the relation between the number of slots and the 
number of poles, is of fundamental importance. To examine this 
relation, then, we need only consider the slots filled with coils arranged 
to form a uniform winding over the periphery. For this purpose 
we can take an ordinary two-layer winding with two coil-sides per 


y — 2x p/S. е в E е о е е o 


* Abstracted from an Original Communication in the ** Proceedings ” 
of the Institution of Electrical Engineers, Vol. LV., p. 18. For the parts 
showing the arrangement of windings and illustrative examples, the 
original Paper must be consulted. 


slot—one in the top and the other in the bottom layer. In this 
winding, the number of coils C is equal to the number of slots S. 
These coils can be joined up in many different ways, according to 
whteher the constant phase displacement y between the pressures 
induced in successive coils is to be greater than, equal to, or less than 
the slot-pitch, y, as can be readily understood from the rules for lap 
and wave connections, which we shall consider presently. 

Ignoring any harmonics that may be present in the pressure wave, 
that is, assuming a sinusoidal flux-distribution, the pressures 
induced in'the successive coils a, b, c, &c., can be represented 
by vectors displaced from one another by the angle y, as shown 
in Fig. 1 (a), whilst the resultant pressure obtained by joining 
m coils in series is shown in Fig. 1 (b). (Small letters are ysed 
to denote instantaneous values, and a bar is added to denote 
maximum values.) Tf the m vectors in Fig. 1 (b) form a closed figure, 
as is the case whenever mp=2z, 4m. ., or, in general, 2ra, 
Where а:=1, 2, 3, &c., then it is clear that. $7 e—0, and if the m coils 


repres nted by these vectors are joined in series to form a closed 
winding, no internal current will circulate. 

In the special case when ny —2, the m coils form, by definition, a 
symmetrical m-phase svstem. If a winding has a such systems all 
alike, that is, a similar sets of m coils each, it is said to be sym- 
metrical. If like coils of the a similar parts of a symmetrical winding 
are joined in series or parallel, neither the phase not the shape of the 
pressure wave will be affected in алу way, nor can currents circulate 
b»tween the several parts. 


(у. 


Га. 1.—Pressures INDUCED тх SUCCESSIVE Corts OF A WINDING. 


(a) 


(a) Vector diagram. (6) Resultant of vector diagram. 


We sha!l now see how these conditions can be fulfilled in a winding. 


(I.) Condition for Obtaining a Closed Winding.—A closed winding 
may be defined as a winding in which the sum of all pressures is zero 
at any instant, s'nce no current of fundamental frequency can circu- 
late in such a winding when all the coils are joined in series to form a 
closed winding. 

In order that the sum of the pressures induced in the S coils in the 
winding may be zero, we must make the total phase displacement 
Sy-=2ra, because only in this case do the S vectors form a closed 
figure. i 

We must have then | 

$у,=2ха, А 


80 that the phase angle 4, must be (see equation 1) 
(2) 


Thus, by making ф-=ау/р, we obtain a winding in which Sy —2za, 
and therefore 2 e—0. 


It will be seen presently that the rules for lap and wave connec- 
tions are developed from the simple relation in equation (2). 

In the above argument, it is noticed that a is merely a number— 
that is, a — 1, 2, 3, &c. 

(II.) Condition for Obtaining a Symmetrical Winding.—1f a 
winding in which Sy,— 27a has a similar parts, it can be called sym- 
metrical, because the coils in each part then.form a symmetrical poly- 
phase system, in which the sum of the pressures is zero at any instant. 

Let a be the highest common factor (H.C.F.) of the number of 
slots S and the number of pole-pairs p. Then S/a=S’ and p/a=p’ 
are both integers, and the above formul: become 

З= дт. and у= тр: 
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Hence, the phase angle у, will now be 


ф=?т/8'=у/р. ........ (8) 


Thus, by making yy —/p', we obtain a winding in which $'yy—2s, 
and, therefore, 2 e=0. Each set of S’ vectors forms a closed poly- 
gon, and there are a such polygons exactly alike. Consequently, 
such a winding has a similar parts, and each part forms a sym- 
metrical S'-phase system, in which the sum of the S" pressures is zero 
at any instant. 

In this case, then, a has a definite meaning—it is the Н.С.Е. of?S 
and p, and denotes the number of similar parts in the winding, or 
the number of times the slot positions in the field recur. 

S nce from each of a similar systems a similar circuit can be taken, 
it follows that a represents the number of similar circuits possible in a 
symmetrical winding. These a similar circuits can be united to form 
cn: phase of a polyphase system—the series or parallel connection 
һе ng used according to the pressure and current required. The 
several phases can then be interll:nked in star or mesh, as desired, 
unless they are already joined in mesh to form a closed winding. 
When the circuits are connected in series, the same current flows 
through all ; when they are joined in parallel the current per circuit 
{a 1 „ѓа, where J, is the total current per phase. 

In this way the common symmetrical polyphase windings are 
formed, as shown in sub-section (П1.). The chief of these are :— 

Symmetrical two-phase winding: Two phases at 180 deg. (dia- 
metral tappings). | ' 

Symmetrical three-phase winding: Three phases at 120 deg. 

Symmetrical four-phase winding: Four phases at 90 deg. 

Symmetrical six-phase winding : Six phases at 60 deg. 


When the coils of а symmetrical winding are joined in series to . 


form a closed winding. there will always be a coils at the same potea- 
tial. These a equipotential coils are S' = N/a coils apart, and must be 


connected to a common terminal by means of tappings or commu- ° 


tator brushes, in order to load the a similar parts of the closed wind- 
ing uniformly. For this reason we call the distance between succes- 
sive equipotential coils the equipotential (or, briefly, the potential) 
pitch—+.e., the potential pitch y, — S/a slots or C/a coils. Obviously, 
equipotential connectors (or equalising rings) can be joined to any 
of the corresponding S’ phases in the a similar parts of the winding, 
when desired. . 

An interesting сазе of the mesh connection with the а systems in 


parellel is the cont‘nuous-current machine, where connection ів - 


made to a closed winding by means of commutator brushes. In this 
case a brush does not make connection with two similar circuits, but 
with the two phases at 180 deg. of a symmetrical two-phase system. 
The total current 7, in each phase is then equal to half the continuous 
currcnt'/,, so that the current per curcuit [,=/,/a=J,/(2a). 

The above conditions can be summarised as follows :— 

L When the total phase displacement of the S coils 84 —2a, 
where a— 1, 2, 3, &c., then Уу e=0, and the S coils can be joined in 
series to form a closed winding. 

П. When in! addition to Sy=2mra, a is the Н.С.Е. of S and p, 
then S'y—2s, and therefore У? e—0; so that the S coils form a 
similar symmetrical S'-phase systems. 

A winding which satisfies conditions I. and II. is called sym- 
metrical, whilst a winding which satisfies condition I. but not condi- 
tion 11. is called unsymmetrical. 

These conditions show clearly how the number of similar parts or 
circuits in a winding depends on the relation between the number of 
poles and the number of slots. When we come to deal with the actual 
windings themselves in the latter part of the Paper, it will be found 
that a certain amount of confusion exists due to a slotting being used 
for a number of circuits different from the H.C.F. of S and p. In 
practioe this often leads to undesirable results, as will be seen when 
we refer to two of the commonest examples. Та an alternator it is 
quite common to use a slotting which gives the number of similar 
parts a equal to the number of pole-pairs p when only one circuit per 
phase is needed, with the result, that tooth effects are repeated 
throughout the phase, whereas when a is less than p (for example 
а= 1), the tooth effects are suppressed by joining dissimilar pressures 
series. On the other hand, in a commutator mathine where the a 
parts are joined in parallel at the commutator or at the slip-rings it is 
very important to make the winding symmetrical—that is, the a 
paths exactly similar, to prevent sparking and the circulation of 
internal currents. 


(III.) Conditions for Obtaining a Symmetrical N-phase Winding.— 
Though it ів possible to have a similar S'-phase systems in а sym- 
metrical winding, usually only a smaller number of phases N —3, 4 
er 6 is required. We must, therefore, sec under what conditions the 
slotting for a symmetrical winding can be divided into N equal parts 
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at an angle 8—27/N radians apart to form a symmetrical N-phase 
system. In other words, we must see when it is possible to derive a 
symmetrical N-phase system from S’ slots and р’ pole-pairs. 

First, with regard to the slots, let S’ be exactly divisible by N. 
Wo then get N equal phases displaced from one another by an angle 
S^ /N —2m]|N = в (since Sy —2s, in а symmetrical winding), which 


is what is needed. We can call the integer S'/N the phase-pitch ' 


measured in slots, and denote it by y,,—that is yp, —S'/ N. 

Coming now to the poles, it is clear that 2тр'/ N = p'8 must give the 
correct phase displacement 27/N=B. This is the case when 
p'—nN +1, where n=0, 1, 2, 3, &c., tor then р'8=(п + 1)2r/N 
= t2m-|[N-— + В. Thatistosay, when p' —nN + | the same positions 
are obtainable tor N phases in the field with p’ pole-pairs as with one 
pole-pair. This is not possible, however, if p' is a multiple of N, for 
when p'—aN, p’B=nN(2nr/N)=0. The same result can also be 
deduced from the fact that in a symmetrical winding S’ and p' have 
no common factor greater than unity, and since S’/N is to be an 
integer, it follows that p'/N cannot be integral. 

Since a symmetrical winding has a similar parts, it follows that 
each phase іп the N-phase system will have a similar parts, and by 
connecting these a parte in parallel we get a circuits per phase. 

Thus, to get a symmetrical N-phase winding, we must have a 
symmetrical winding (as defined in equation 3), such that— 


Ypa =S; N —S/aN —integer H (4) 
and - p —pjla—naN +1 EM 
where a—H.C.F. of S and p=number of similar parts (or circuits) 
per phase. 

The numbers of slots that will satisfy equation (4) for N=3, 4 and 
6, are determined in the following sections of the Paper, and are 
tabulated for lap and wave windings in Tables П. and III., whilst 
the following table shows the relation between the number of phases 
N, the number of similar parts (or circuits, with parallel connection) 
per phase a and the number of pole-pairs p in the machine. 

Table I. shows that certain cases are not possible; for example, 
it is not possible to obtain a symmetrical three-phase winding with 
only one or two similar parts per phase in a six or 12-pole machine, 
nor is it possible to obtain a symmetrical four-phase pressure from an 
eight-pole machine unless we have four similar parts in each phase. 

Unless a commutator is used, it is not necessary, and with some 
types of winding not possible, to wind all the slots in each of the N 
parts; but provided that all N phases are made equal and properly 
spaced, a symmetrical N-phase pressure is obtained. 

An extension to the above rule for obtain ng a similar circuits 
per phase enables us to get 2a parallel circuits per phase when N is 
even. For example, a symmetrical six-phase system is equivalent 
to two symmetrical three-phase systems at 180 deg., so that by 


Table I.—Possible Numbers of Similar Circutts per phase in a Symmetrical 
N-phase Winding on a Machine with 2p Poles. 


No. of pole-pairs | No. of similar | 


Ж Ja Possible number ' 
in machine p. (circuits per phasea, р ра. 


of phases N. 


l 1 l 3, 4, 6 
2 l 2 3 
2 1 3,4,6 
3 1 3 4 
3 1 3,4,6 
4 1 4 3 
2 2 3 
4 1 3, 4,8 
5 1 5 3, 4, 6 
5 1 3,4,6 
6 2 3 4 
3 2 3 
6 1 3,4,6 
7 1 1 3,4,6 
7 1 3,4,6 
8 1 8 3 
2 4 3 
4 2 Е 
8 1 3,4,6 
9 1 9 4 
3 3 4 
9 1 3,4,6 
10 p 10 3 
2 5 3, 4,6 
5 2 
10 1 3,4,6 
11 1 11 3,4,6 
11 1 3, 4,6 
12 3. 4 3 
4 3 4 
6 2 3 
12 l 3,4,6 
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joining opposite phases I. and IV., IIT. and VI., and V. and IL. in 
parallel, we get a symmetrical three-phase system with the same 
number of circuits as the six-phase system from which it is derived. 
In this way it is possible to get two circuits per phase in a two-pole 
machine, or in general to obtain as many circuits per phase as there 
are roles—a matter of great importance in practice. Jn a similar 
way it is possible to derive a hemisymmetrical two-phase winding 
from а symmetrical four-phase w nding. | 

Obviously, the number of phases in an N-phase system, whin N is 
even, can be halved by joining opposite phases, in series, and this i8 à 
very common way of obtaining a three-phase winding. 

Before applying these conditions to single and double-layer wind- 
ings, occasion may be taken here to point out the importance of 
making polyphase windings completely symmetrical wherever 
possible. The nature of the éffects of dissymmetry in alternating- 
current systems can be understood by considering what happens 
‚ when polyphase synchronous machines work in parallel. When the 
pressures of the several machines are unequal, due to incorrect 
field excitation, equality is established by reactive currents, which 


maintain the fluxes in the several machines at such & value that the 
sum of all the pressures round any circuit is zero at every instant. 
When there is a phase displacement between a machine pressure and a 


line pressure, à power component of current flows, and according to 


whether the phase of the machine pressure is ahead or behind that 
of the line pressure, the machine acts as a generator or motor. In 
the same way, when the pressures in the phases of a winding are un- 
equal, reactive currents will flow to equalise them, whilst dissimilar 
phise ang'es will give rise to power components. 

Where continuous currents are concerned, experience has shown 
that sparking in rotary converters and flickering in the lights con- 
nected on each s:de of the middle wire of dynamos with static bal- 
ancers have often been caused by unsymmetrical phases on the 
alternating-current side. Also, the trouble due to haviig the 
parallel circuits unlike one another in a commutator machine are well 
known. Of course, in some cases, like the rotor of a small induction 
motor, & certain amount of dissymetry may be harmless. 


(To be continued.) 


————————— 


INTERNAL TEMPERATURES OF ALTERNATING-CURRENT GENERATORS.* ` 


BY RALPH KELLY. 


Summary.—The paper deals with the intemal temperatures of & number of typical large alternating-current generators, 
A method of calculation for internal temperatures is given which is based on simple heat laws and on data obtained from many 
tests. In conclusion, it is stated that no one average figure can be uscd for the difference between interna] and surface temperatures 


for all classes of generators. 


` 


There have been many attempts to establish average figures 
representing the difference betwcen internal and surface tempera. 
tures of different olasses of alternating-current generator stators. 
When test results from a large number of generators are reviewed, 
the епріпеог'в first conclusion is apt to be that there is no relation 
or consistency between temperatures measured by thermometer and 
by thermo-couple. ` 

If, however, these test results arc checked by calculations, it will 
be found that widely varying results can, be shown to bo consistent. 
Frequency, voltage, quality of insulation, copper and core densities, 
shape of slots, and core length, all have & bearing on the drop in 

temperature. In the following, a comparison of typical test results 
and the corresponding calculated temperatures is given. In one 


pole generators with enclosing спа bells. For other types of geners- 
tors suitable changes must be made.in the calculation. 

The temperature rise of an air-cooled surface varies with the air 
velocity and may be determined when the relation between the air 
velocity and the heat dissipated per unit surface per degree rise are 
known. It is assumed that the heat dissipated from a surface at 
any given velocity increases directly with the temperature rise, 
which permits the use of the equation W=7'/K (1), where W — watts 
radiated por sq. in. of surface ; T'—temperature rise of surface above 
cooling air; and K —a constant depending on the air velocity. 

The data for the constant K (Fig. 3) has been determined from 
tests where air at different velocities has been passed over heated 
surfaces. In Table I. the air velocities through the armature core 
are tabulated with the corresponding values of K. 


| REN EC C 
Fra. 1.—SEÉaGMENT ОР CENTRAL Package WITH Unit Fic. 2.—T kMPERATURE Risk ACROSS Fia. 3.—H gaT DISSIPATION FROM ATR 
PACKAGE SELECTED SHOWN IN DETAIL AT RIGHT. LAMINATIONS. CooLED SURFACES. 


series of tests measured temperatures are available under different 
load conditions and at all important parts of the slot and core. In 
the other only the maximum internal slot temperature and the 
surface temperature readings are available. Іп such cases, however, 
if the calculated and tested temperatures agree reasonably, the 
calculated temperature at tho intermediate points in the heat path 
may be considered reliable. We may confidently use these test 
temperatures and these calculated temperatures, checked by test, 
to show the magnitude of the effects of the different factors on the 
internal tempe1 atures. 

In obtaining the calculated results, a part, Fig. 1, of the armature 
laminations included between two adjacent air ducts, and one tooth 
pitch in length, is selected for analysis, because the internal tem- 
perature rise is usually the highest in this unit package. 


Method of Calculation.—Tho object of the calculation is to deter- 
mine by the use of simple heat laws and of empirical data the maxi- 


mum meagurable temperature to which the armature insulation is 
subjected. The calculation applies only to radially ventilated salient 


———— ee ee 


* Abstract of a Paper read before the Am.Inst. E. E, 


The losses generated in all unit packages are practically identical. 
For convenience in calculation this unit package is divided into 
sections as shown in Fig. 1. The iron and copper losses under load 
conditions are calculated for each section. An allowance is included 
for increased saturation due to the influence of the armature re- 
actance, for eddy current losses in the conductors, and when operating 
at high power factors, for distortional losses. Recognising that the 
density in the core is not uniform, the distribution of the loss across 
the core depth is assumed to vary in such a manner that the loss in 
the section next to the bottom of the alot is greater than the loss at 
the rear of the core by the ratio (pole pitch +- core depth)/pole pitch. 

The cooling air in passing through the machine has its temperature 
raised by the losses that are dissipated to it. The amount by which 
the temperature of the cooling air is raised before it reaches the first 
section of the unit package may be calculated from the fact that 
1 kw. of energy dissipated to 100 cubic ft. of air at an initial tem- 
perature of 25°C. will raise the temperature of that air 18°C. in one 
minute. The temperature rise of cooling air from section to section 
may be calculated similarly. Due to the rise of cooling air through 
the air duct, a correction is made for the flow of heat toward the slot 
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Table I. 

—— Test ] | Test 2. | Test 3. | Test 4. | Test 5 | Test 6 
ЖЗ ЖООКЕСЕК E | 7,900 — 3,830 4,570 7,500 2,750 20,000 
T nol MN M E | 1100 | 550 550 578 255(2q) 1 750 
о MN RP | 4,000 | 4,000 | 4,800 7,500 5,400 6,000 
Per cent. inductive P. Е. ..................... | 0 0 0 | 0 | 0 | 0 
Load tooth density, lines sq.in. ............ 114,000 105,500 126,300 |. 118,100 120,500 (0 114,500 , 
Load core density, lines sq. in. ............... 66,000 60,600 | 73,200 | 69,000 97,80 67,700 
Current density, amps. persq,in. ......... 2,180 1,090 1,090 1,605 ; 2,730 і 1,845 
yl fe НЕКЕ ТА | 50 | 25 | 62-5 50 
Révs. Per Mil... ооган disisi | ‚ 400 | 375 | 375 | 375 
Core length in inches ........................... : 234 45 16} | 411 
Velocity in air gap, cubic ft. per min. ......; 8,250 8,250 6,460 | 5,700 8,600 
Velocity in air duct. cubic ft. per min....... | 3,300 3,300 2,580 | 3,800 3,440 
Velocity in core, cubic ft. per min. ......... 2,000 | 2,000 ! 1,290 | 2,140 2,230 
Velocity rear of core, cubic ft. per min.... 1,500 | 1,500 | 950 1,600 1,670 


Tested 


Tested | Calc. 


Tested) Cale. | Tested | Calo. | Tested) Cale.| Tested! Calc. 


Calc. 
<= , values. | values. | values. | values. values, values, | values. | values. | values, | values. | values, | values. 
сеж —=————же HMM miM [ie Máe— ee 
Calculated hot spot етар. ....................., An 12-5 А5 36-5 s 53-0 | 35-0 za 89-0 i 89-0 
Test thermo-couple temp. ....;............. | 733 so 39-4 .. | 59-0 M i» 82-0 iis 93-0 sae 
Calculated rear of core temp.  ............... | 450 | .. 28-5 |... 9-0 | 22.3 i 65-0 "m 48-0 
Rear ot core temp. by thermometer  ...... 40 sus 30-5 -— 47-5 ge^ d 0 hen 56-0 ee 43-5 iss 
Max. temp. sec. I. ..... аан ДЕ. 613 44-7 46.3 | 66-7 68-5 | 33-1 77.9 70-8 
er ОРНЕК MET 61-4 Р 463 | .. 69-0 | 32.5 77-7 70-3 
ИИ cm 582 | .. 450 ! .. 68-5 - 30-8 76-7 67-3 
T ^ ivo Oba ИРК 54-5 54-0 43°6 41-8 | 62-5 62-] | 27-7 74-4 | 62-2 
2 v: 25 a РЕТТЕР T Pus 51-1 зә 39-5 | aes 58-3 | 25-7 711 | 58.5 
SC О ЧИСИН EA 64-5 | 48-7 | 444 | 37-5 , 620 | 548 24-4 66-8 | 55-7 
Ше, Ads “з ЖОЛОН м 46-9 т 358; .. 51-8 | 23.6 — 53.5 
S n5 CUNHE 2 sense once | 419 | 457 | 381 | 340 | 555 | 500 | 23-1 52.0 
| OMEN е sis is vd P T 22.9 ; s i see 
S: RT "o ct | : Е | 
Thermometer riae arm. copper............... | 44-0 17-0 ‚ 26-5 .. . 36-0 А | 47-5 | | 57.5 | m 


All temperatures listed are temperature rises above inlet air. 


from the back of the core by taking a proportionate number of watts 
from the rear section and arbitrarily adding them to the losses in the 
first section. | 

In figuring the heat flow through the package the following con- 
stants are used for heat conductivity through the different materials: 
Lengthwise in iron laminations 1-1 watts per cubic inch per °C. ; 
crosswise in iron laminations 0-045 watts per cubic inch per °C.; 
insulation,* 0-0025 to 0-005 watts per cubic inch per °C.; copper, 
8 watts per cubic inch per °C. 

The heat conductivity of the insualtion not only depends on the 
materials used but depends greatly on the compactness of the coil. 

As the first step in the calculation of heat flow, the temperature 
rise of the copper above the inlet air is assumed. The heat generated 
in the armature conductors included in the central package must be 
transferred to the air duct, to the coil ends, or to the armature iron. 
The temperature drop through the insulation for a given watt flow 
per 1 in. length of coil is expressed by 


single wall thickness of insulation x watts conducted 
~ mean periphery of coil insulation x conductivity of insulation | 


(2) 


Using these equations, the loss transferred from the copper to tho 
air at the air duct may be determined by trial. The temperature 
difference between the copper and the iron to permit the transfer 
to the iron of the remaining loss is calculated from (2). This energy 
is divided equally among the three sections of the tooth. 


In determining the temperature difference between the copper апа 


tooth it must be considered that the temperature of the iron of a 
unit package varies along its length. In any unit package the heat 
that is radiated to the air duct must be conducted across the lamina- 


tions. To permit this flow there must be a temperature difference 


between the laminations at the centre of the unit package and at the 
air duct. The centre of the unit package (Fig. 2) is the neutral 
plane of heat flow and consequently the hottest part of that package. 
The heat flow from the copper to the iron is then variable. ` This 
flow varies along the length of the unit package, being small, if any 
at the centre and increasing from point to point to the air duct. 
The temperature rise of the laminations in the unit package is 
assumed to be a straight line. From this assumption it develops 
that the temperature difference previously calculated between the 
copper and iron is the temperature difference between the copper 
and the laminations midway between the neutral plane and the air 
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* “ Heat Path in Electrical Machinery," Harold D. Symonds and 
Miles Walker, “ Joumal ” LE.E., Vol. XLVII., 1912, 


duct. The heat dissipated to the air duct from section I. is calculated 
by trial from (1) and from e 


where T'—temperature difference between the plane of average tem- 
perature and the air duct iron; W —watts flow per square inch from 
section І. to air duct; апа L —unit package length. 

This last calculation also determines the temperature of the neutral 
plane. In figuring the air-duct dissipating surface, one-half the 
surface of the air-duct spacers is considered as effective radiating 
surface in addition to the surface of the laminations at the air-duct. 
From the temperature of the neutral plane and equation (1) the heat 
flow from section I. to the air-gap can be calculated. | 

The difference between the total' watts in section I. and the watts 
dissipated to the air-ducts and gap must flow to section II. It 


. often occurs that more than the total watts are dissipated from 


section I. to the cooling air in which case there is a flow from section 
IL. to make up the deficiency. This heat flow from section I. to II. 
or vice versa causes a temperature difference from which the maxi- 
mum temperature of section П..із determined. The total watts in 
section II. consist of the watts from section I., the watts from the 
armature copper and its own loss. The same procedure is followed 
as in section I., except that all of the loss dissipated to the cooling 
air must be by means of the air-ducts alone. | 

This procedure is followed from section to section until е calcu- 
lation for the last section is completed when, if the correct copper 


. temperature has been assumed, all of the loss will have been dissi- 


pated. If there is any energy loss remaining that has not been 
dissipated, a higher copper temperature should bo assumed ; if there 
is not enough loss to satisfy the condition, a lower temperature should 
be assumed and the calculation repeated. | 

The effect of various generator proportions and characteristics 
upon internal and surface temperatures and on their relative values 
will be discussed in detail in the following paragraphs. 

Table I. gives the calculated and test temperatures for four 


generators of similar design except for frequency and core length. 
In Tests 1, 2 and 3 the temperature measurements were made by 


thermo-couple at several points of the unit package for three con- 
ditions of load. In Tests 4, 5 and 6 only the internal copper tem- 
perature and the surface temperatures were measured. The close 
agreement of the calculated and tested temperatures in these last 
three tests justifies the use of the calculated temperatures for the 
intermediate parts of the unit package in discussing the effect of 
different factors on the internal temperatures. 


See а анар 
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Effect of Frequency.—The difference in the internal temperature 
rises experienced in generators of different frequencies is caused 
mainly by the difference in the core loss. In the 50-cycle generator 
the losses are considerably greater than in the 25-cycle generator, 
even though the core densities in the 50-cycle generator are slightly 
smaller. The temperature difference in the two machines due to the 
increased iron loss caused by the higher frequency is accounted for 
very nearly by the temperature rises in section I. of the tooth. 
These rises are 70-8°C. for the 50-cycle generator and 33-1°C. for the 
25-cycle generator, as compared with the corresponding measured 
copper temperatures of 93°C. and 36°C. It is noted that the differ- 
ence between the armature-tooth temperature rises for the two 
generators is somewhat smaller than tho difference of the thermo- 
couple temperature rises; this being due to a greater temperature 
drop through the armature insulation in the 50-cycle generator 
caused by a greater flow of heat from the copper to the iron. 

If the 50-cycle generator, Test 6, were operated at 60 cycles with 
the same armature densities. the additional losses caused by the 
higher frequency would increase the temperature rise measured by 
thermo-couple to а still greater value than 93°C. Thus, in com- 
paring the two generators, Tests 4 and 6, on the basis of the extremo 
commercial frequencies of 25 and 60 cycles, the differences in internal 
temperature would be even greater than on 25 and 50-cycle basis. 

From the test results it is evident that in large 25-cycle water- 
wheel generators the internal temperature will be approximately tho 
same as the copper thermometer temperature and will always be 
relatively low. This is confirmed by several tests оп 25-cycle gene- 
rators. 

For 50- or 60-cycle maximum rated generators. there is always a 
large difference between thermometer and thermo-couple readings. 
The thermometer readings in many cases are not appreciably greater 
than for 25 cycles, but the thermo-couple readings show a large 
difference over those for the lower frequency. 


Effect of Core Length. —À change in core length changes the volume 
of armature material to be ventilated and to a lesser extent it changes 
the proportion of heat transmitted to coil ends. The change of 
armature material to be ventilated with a change of core length is 
the more important. © In the case where a given generator is increascd 
in core length and it is required that the temperature rise be kept 
constant, it is often possible to change the ventilating fans to in- 
. crease the air pressure, which results in an increase in air volume. 
This increase is usually not cemmensurate with the increase in 
armature loss, so that this loss must be reduced by using more 
material. This makes it evident that there is a definite core length 


in radially ventilated generators for cach number of poles and cach - 


rotor diameter that it is inefficient to exceed. 

The capacity of the end coils to dissipate heat varies with thc 
temperature difference between copper and air, the air velocity ard 
with the quality and thickness of the insulation. With the hcat 
dissipating capacity of the coil ends constant, it follows that with 
an increase in core length the heat flow decreases frcm the centre 
of the embedded armature coil to the coil ends. For long-core 
generators, i.e., generators with а core length greater than 30 in., it 
has been found by checking a number of tests, with a normal 
winding practically no heat flows from the centre of the coil to the 
coil ends. On the other hand, in short-core generators an appreci- 
able part of the “ buried ” copper loss will be dissipated from the 
coil ends. 

Effect of Thickness, Compaciness and Quality of Insulation.* — In 
long-core alternating-current generators the flow of heat. from the 
armature copper to the cooling air is through the insulation to the 
laminations, so the temperature drop through that insulation is an 


important factor in determining the internal copper temperature. ' 


This temperature drop varies inverscly as the heat conductivity, 
which in turn depends on the compactness and quality of insulation. 
The numerical value of the heat conductivity of armature insulation 
varies over a broad range, being different even in samples made up 
of the same insulating materials; this difference being due to the 
effect of air pockets in the insulation. Tests made by Symonda and 
Walker illustrate the great effect of air pockets on the value of heat 
conductivity of insulation. In these tests the heat conductivity of 
insulation composed of «mpire cloth and mica wound tightly was 
almost double that of the same material wound loosely. These tests, 
checked by the calculations, indicate that the heat conductivity of 
the insulation varics within the approximate limits of 0-0025 to 
0-005 watts per cubic inch per °С. The lower value is for hand 
wrapped un-impregnated insulation and the higher value for com- 
pact machine-wrapped insulation. The temperature drop through 
armature insulation also varies with the thickness of the jnsulation. 

In the generators under discussion the armature insulation for the 
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* " Rational Temperature Guarantees for Large Altemating-current 


Generators," F. D. Newbury, *' Proccedings," A,LE.E., Nov., 1916, 
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one in Tests 1, 2 and 3 consists of mica апа fibrous material ; the 
entire coil being hand-wrappcd and thoroughly impregnated to 
eliminate as completely as possible minute air spaces. 

For the generator in Test 5, the armature coil is made up of 
stranded conductors insulated from each other with asbestos and 
mica, the whole then insulated with a wrapper of thin paper covered 
with splittings of mica. This wrapper is applicd while heated and 
under tension, so that when completed the coil is a relatively sol:d 
mass with a high percentage of mica. 

Effect of Current Density. —The current density largely determines 
the heat loss that must be transmitted through the insulation. 
Neglecting the eddy current loss, the drop through the insulation 1s 
very nearly proportional to the square of the current density. A low 
current density reduces the drop not only by reducing the loss but 
also by increasing the arca of the heat path, since a larger slot E 
required for the increased copper section. With a given limiting 
temperature drop through the insulation, the use of machine-wrapped 
mica insulation justifies the use of higher armature copper densities. 
The test temperatures in Tests 1 and 2 clearly illustrate the effect of 
the armaturo current density on the temperature drop through the 
insulation in the same generator. 

Effect of Tooth and Core Densities.—Thc tooth and core donsit.es 
have a similar effect on the internal temperature as the gencratcr 
frequency, since both affect the copper temperature through the 
core loss. 

Tests 2 and 3 bring out very clearly the effect of increasing the 
saturation of the armature iron, other conditions remaining the same. 
The conditions for Test 4 were the same as for Test 3 with the ex- 
ception that the armature voltage was increased 20 per cent., which 
proportionately increased the tooth and core densities. The result 
of this increase was to raise the internal copper temperatures from 
39-4?C. to 59°C., even though the copper loss remained the same. 
Both tests and calculations show that a variation of the iron density 
alone produces a change in the internal temperature of the copper 
almost. proportional to the change in iron loss. 

Effect of the End Windings on Internal Temperatures.—]1t has been 
previously. pointed out that the ега coi's usually have the capacity 
to dissipate heat from the embedded part of the armature coil. The 
test temperatures in Tests 1, 2 and 3 show roughly tho effect of this 
flow under different conditions of load for the same generator. 

The calculation of the heat-flows from the central unit package to 
the end windings in these tests not only conürms the test results 
but gives more exactly the actual conditions of that heat-flow. In 
Test 1, 10 per cent. of the buried copper loss of the central unit 
package was conducted to the end coils, In Test 2 all of that loss 
was conducted to the end coils besides which 0-4 watts iron loss was 
conducted from the central unit package through the insulation to 
the end coils. In Test 3, all of the buried copper loss was again 
conducted to the end coils, and the iron loss conducted from the 
central unit package was increased to 1-4 watt. This is equivalent 
to approximately 25 per cent. of the buricd copper loss in the central 
unit package. 

The increase of end-winding temperature of 19-6°C. in Test 3 over 
Test 2 shows that in fairly long-core machines it requires the cumula- 
tive effect of but a very small watt flow from each unit package to 
raise the temperature of the cnd windings a large amount. With 
long-core high-current-density machines with a large temperature 
difference between the centro of the machine and the cooling air at 
the end coils, a very small percentage watt flow per inch length of 
coil will satisfy that difference and this flow may be neglected when 
analysing the heat flow of the central unit package. 

Relation of Internal to Surface Temperatures.—It has been shown 
above that the maximum tooth temperature of a gencrator is very 
closely related to the internal copper temperature. An inspection 
of the detailed test temperatures will show that the core surface 
tcmperature measured by thermometer varics almost in proportion 
to the tooth temperature. 

The variations incurred in measuring the end coil temperatures 
make the relation between the internal copper temperature and the 
end coil temperature less direct than in the case of the iron tempera- 
tures. Nevertheless, an inspection of Tests 1, 2 and 3 shows that a 
change in the internal copper temperature results in a corresponding 
change in the end coil temperature as measured by thermometor. 

‚ Conclusion.—The results of the tests show that there is a wide 
divergence between internal and surface temperatures in alternating- 
current gencrator stators. The results of the tests show clearly 


there is no one value that applies to the temperature difference 


between surface and internal temperatures for all classes of alterna- 
ting-current generators. Furthermore, it is evident from the tests 
that surface temperatures measured by thermometer give no indica- 
tion of the maximum temperature to which the insulation is subjected, 
unless all the controlling factors are given duc consideration. 
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THE CHOICE OF VOLTAGE FOR RAILWAY ELECTRIFICATION ON THE DIRECT- 
| . CURRENT SYSTEM. | 


BY F. LYDALL. 
(Continued from p. 226.) 


Summary.—The author considers first the conditions which apply to the problems of main line electrification in this country, 
and assuming that the high voltage direct-current system is adopted, gives reason for supposing that the voltage selected for a 


general electrification scheme would not be especially high. 


The number of different classes of locomotive is discussed, and designs 


for each class are worked out on the basis of four different line voltages—viz., 1,500, 2.000, 3,000 and 4.000. Details relating to 
these designs are given, and it is shown that even for the highest voltage considered there aro no technical difficulties in the 


construction of suitable locomotives of all classes. 


Finally, a rough estimate is given of the extent to which the cost of а 


locomotive of any of the classes proposed is affected by the voltage selected. 


4. Examination of Designs for Locomotives of Each Class.— 


Before going into detailed calculations and comparisons of the! 


equipments for each class of locomotive as affected by the line 
voltage, it will be interesting to make a few general remarks 
which apply to the high-voltage system as a whole. 

The main feature which differentiates the direct-current 
motor from alternating-current generators and induction 
motors is the commutator. In alternators the limitation of 
voltage is almost entirely a matter of insulation, whereas in a 
high-voltage direct-current motor, although insulation of the 
electrical windings is à matter of great importance, 1t 13 the 
problem of commutation which has a predominating influence 
on the design. For any particular motor, then, these two 
matters need the first attention, the influence of each on the 
design being more marked the higher the voltage. 


(a) Commutation.— Take the case of a four-pole motor, and 
for preliminary purposes suppose that the pitch of the com- 
mutator segments must be not less than 4 mm., and the 
average volts per segment not more than 17 volts. "Then it. is 
easy to construct a table showing the minimum number of 
segments and the minimum diameter of the commutator for 
different voltages, assuming that all motors have four poles. 


Table I. 
| _ Minimum Minimum diameter of 
Voltage per number commutator, 
motor of commutator ————————— — — 
segments. Millimetres, Inches. 
750 | p 225 | 8-85 
1,000 235 300 11-8 
1,500 | 352 450 | ly 
2,000 | 460 600 23-6 


From this table it is clear at once that a high voltage lead" 
to a big motor whether the actual requirements of the case 
necessitate it or not. It would be a radical departure from 
ordinary practice to make the armature smaller in diameter 
than the commutator ; therefore, if a motor 1з to be wound for 
2,000 volts, for instance, the armature must be at least about 
700 mm. in diameter. This may not be excessive for a motor 
of 350 H.P., but 1з certainly not required tor 150 н.р. apart 
from the limitations of the commutator. This point is dis- 
cussed further below in connection with the equipments for the 
shunting locomotive. 


(b) Insulation..- As the voltage is raised, it is self-evident 
that greater thickness of insulation is required in the armature 
slots, and longer insulating surfaces at the ends of the armature 
windings and of the commutator. The former tends to reduce 
the amount of copper in the armature conductors, and this 
has to Ее compensated for by increasing the armature diameter. 
For high voltages and large motors this diameter may have to 
be greater than the minimum figure determined by the number 
of segments in the commutator ; and it is, therefore, important 
that the design for a high voltage should not be handicapped 
by making provision for a greater volume of insulation than is 
really necessary. The latter, г.е., the insulating surfaces, re- 
duce the useful length of active material in a motor which has 
to be mounted in a limited space such as 15 available between 
the flanges of a pair of wheels or between the side frames of a 
locomotive. 

Of these two factors in the design, the latter is largelv a 
matter of practicalexperience. Ifthe insulating surfaces could 
be relied upon to keep clean, they might be comparatively 


+ 


short. But in practice this is not possible, especially at the 
outer end of the commutator. Failing actual experience bear- 
ing on this point, it is necessary to try and make a reasonable 
estimate of the various leakage surfaces sufficient for the dif- 
ferent voltages under consideration, and in the calculations for 
the motors required for the locomotives specified above I have 
used the values shown in Table LI. 


 TableIL — 


Length of insulating surface. 


" " . Voltaze —— — ——— = —— 
bs between At outer At end of core, 
brush^s. end of ——Ó— —— —————— —— 
commutator. Long. Short. 
шл ыны —— — — — l — — — oa e к i es ee, 
Millimetres, | Millimetres. | Millimetres. 
1,500 | 750 60 40 34 
1.500 | 1,500 60 46 34 
2.000 1,000 65 48 40 
2.000 2.000 65 56 40 
3.000 750 75 58 52 
3.000 1,500 75 64° 52 
4.000 1.000 85 73 C 65 
4,000 


2.000 85 81 65 


——— Se ee 59 = 


The thickness of the insulation between the armature wind- 
ings and the core is also a matter of considerable uncertainty. 
In practice, of course, it must be determined by the specified 
test voltage, but this merely shifts the difficulty on to the 
specification. Standard rules have been laid down for the 
relation between working voltage and test pressure for elec- 
trical machinery, but it is very doubtful whether these rules 


' were Intended to apply to high voltage direct-current motors 


and generators. For example, the test pressure for a 3,000- 
volt alternator is (according to the rules of the B.E.A.M.A.) 
6,000 volts alternating, for one minute; that is to say, it is 
considered reasonable to suppose that the terminal voltage 
will not rise by reason of surging to more than twice the normal 
value. If we assume the same proportional increase on a 
direct-current line, the question arises, What test pressure 
should be applied to the motor windings to produce the sanie 
stress in the insulation as a momentary rise to twice the normal 
direct-current pressure? It seems reasonable to specify a test 
of an alternating voltage the root-mean-square value of which 
is twice the working voltage divided by 4/2. "Thus, the test 
on all motors intended for a 3,000-volt system would be 
6,000 /4/2 --i.e., 4,300 alternating for one minute between all 
windings and body. 

It must be admitted, however, that there is no experience 
available to confirm this argument, and I am convinced that 
most engineers would agree that under the circumstances and 
until more reliable data have been collected, it would be rash 
to cut the margin of safety so fine. Failing adherence to this 
line of reasoning, however, the specification as to test pressures 
must be quite arbitrary, and for the sake of fixing matters for 
the purpose of the present comparison 1 have worked out the 
various designs on the basis of the following pressures, in each 
case supposed to be an alternating voltage applied between 
all windings and body for one minute. 


Table III. 


Working voltazo above earth. | 


Test pressure. 


1,500 | 4,500 
2.000 | 5,500 
3.000 7.000 
4.000 8,000 
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Having now considered general questions which affect the 
design of high-voltage motors, one may proceed to a more 
detailed examination of designs for the three classes of loco- 
motives specified above. 


SHUNTING LOCOMOTIVE MOTOR. 


This is essentially a slow-speed motor. The armature 
dimensions naturally tend towards a small diameter and at 
considerable length of core. Even so, however, the core 
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cannot be made long enough to correspond to an average 
voltage of 16 or 17 per commutator segment, and therefore 
the commutator must be greater in diameter than the dimen- 
sions mentioned in Table I. 

It is clear, therefore, that the design presents difficulties. 
T he result of careful calculations goes to show that the 750-volt 


‘motor for use on a 1,500-volt system is the only one that can be | 


30,000 
Шии шишин 


Miles per Hour. 
Fig 2.—S PEED TRACTIVE EFFORT Curves or SHUNTING LOCOMOTIVE ` 
witH Forr 1,000-voLT 150 н.р. MoTons. 


worked out on standard lines in such a way as to fit the require- 
ments without making the motor unnecessarily large. The 
1,000-volt motor for a 2,000-volt circuit has a capacity about 
10 per cent. greater than that suggested—.e., it would be rated 
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the higher voltages of 3,000 and 4,000 become impracticable 
if the same general design is adopted. . 


` The question, therefore, arises what is to be done about the 


shunting locomotives if it is found desirable on general grounds 
to decide upon a distribution voltage of 3,000 or 4,000. There 
(1) To double the number of 
motors permanently in series by abandoning the usual series- 
parallel system of control and using four motors each designed 
for one quarter of the line voltage ; (2) to double the number 
of armatures permanently in series, by using two armatures in 
each motor, as in the design worked out by Mr. Storer, and 
described and illustrated in his Paper before the Institution of 
Electrical Engineers; (3) to double the number of commu- 
tators in series by using motors standard in most respects, but 
having armatures each with two distinct windings and two 
separate commutators permanently in series. 

The simplest and cheapest of these.three alternatives is 
obviously the first, but as the duty of a shunting locomotive 
consists almost entirely in frequent starting and stopping, the 
equipment would be comparatively inefficient. Of the other 
two alternatives I incline towards the double-wound armature, 
as it involves little departure from a standard design, and the 
motor built on these lines is probably lighter and cheaper, 
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Fic. 3.—Sprep TracCTIvE EFFORT oF SHUNTING LOCOMOTIVE WITH 
Four 750-voLT 140 n.r. MOTORS, 


makes better use of the active meten and enables the dia. 
meter of the driving wheel to be kept smaller for a given 
clearance above rail level than would be the case with the double- 
armature motor. 

Opinions may differ on this, but the important point is to 
ascertain whether on either system it is practicable to design a 
motor for 1,500 or 2,000 volts for a line voltage of 3,000 or 
4.000 volts respectively. I have, therefore, worked out two 
motors with double-wound armatures and two commutators 
for these voltages. Particulars are given m Table 1V. :—- 


Table IV.— Motors for Shunting Lucomotive. 


Motor voltage .................. 750 ... 1000... 1,5 2,000 
Line үо|аде..................... 1.500 ... 2,000 ... 3,000 ... 4,000. 
Horse-power..................... 140 ... 150 .. 140 .. 140 
Tractive effort, lbs. ............ 4.270  ... 4,570 ... 4.370 ... 4.370 
' Speed, miles per hour ......... 12:3 .. 123 .. 120 ... 12-0 
Gear гайїо........................ 19 : 93 17:79 18 : 86 22 : 93 
- Wheel diameter ............... 43 in. 45 in. 48 in. 52 in 
Clearance below motor ...... 1:65 in. ... 7-12 in 7-48 in 7.5 іп 
Clearance below gear case ... 6:4 іп. ... 6:5 іп. ... 6:7 1п 7-1 п 
Armature DAL .................. 100 .. 120 .. 117 .. 100 
Weight of motor with gears | 
and gear case, lbs. ... 6,150 ... 7,400 ... 7,900 9,950 
Weit of copper in motor, ;lb 900 ... 1,100 ... 1, 080 . 1,250 


at 150 H.P. to 155 Н.Р. instead of 140 Н.Р. The two motors for 
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Fig. 1 gives the performance curves of the 150 н.р. 1,000-volt | 


motor for a line voltage of 2,000, Fig. 2 the corresponding speed 
and tractive effort curves of the locomotive equipped with four 
such motors, and Fig. 3 similar speed and tractive effort curves 
for a locomotive equipped with four 750-volt 140 H.P. motors 
for a line voltage of 1,500. 

These curves maybe taken as typical of all the shunting 
locomotive equipments, the performance curves being almost 
excatlv the same, except for the somewhat larger output of the 
1,000-volt motor. 
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Fic. £.—PERFORMANCE CURVES OF THE 2,000.vorT 350 н.р. MOTORS. 
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All the motors are designed for forced ventilation, although 
in the first instance, at all events, this provision would not be 
utilised. It is best, however, when designing a locomotive 
motor to arrange it so that forced ventilation can be applied in 
case the duty for which it is originally intended is subsequently 
increased. 

The proposal was to construct the locomotive with a total 
weight of 56 tons, but it is quite possible that for a line voltage 
of 4.000 this weight would be exceeded. In any case, however, 
the excess beyond the specified weight would not be sufficient 
to be of any intportance. E 


Goops LOCOMOTIVE MoToR. 


In this case the speed of the motor at cither the continuous 
or the one-hour rating is higher in comparison with the maxi- 
mum. speed than is usual with railway motors. 
high armature peripheral speed, and, therefore, a short arma- 
ture core in order to keep within safe limits the average and the 
maximum voltages between commutator segments. As the 
armature volume increases with increasing voltage, the core 
length must remain approximately the same and the diameter 
must be increased to obtain additional room for the extra 
insulation ү 

On working out the various designs for the different voltages 
already selected, I find no serious difficulty in keeping to stan- 
dard lines of construction even up to the highest voltage—viz., 
2,000 volts per motor, tbe line voltage being 4,000. A single 
commutator is in all cases sufficient, and the armature windings 
and field coils follow standard practice. 

Six designs have been worked out and a number of par- 
ticulars relating to each are given in Table V. Two of these 
are for a line voltage of 1,500—viz., 750 volts or 1,500 volts per 
motor; two are for a line voltage of 2,000—viz., 1,000 or 2,000 
volts per motor; one for a line voltage of 3,000, with 1,500 
volts per motor.; ànd one for a line voltage of 4,000, with 2,000 
per motor. In all cases the peripheral velocity at 45 miles per 
hour and the capacity-on the continuous rating are practically 
the same for tlie different designs. The motors are con- 
structed for forced ventilation; they are arranged for twin 
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_wheel diameter as may be necessary. 


This implies а 
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gearing, and the armature bearings are ring lubricated. The 
main field coils are designed specially to permit of 50 per cent. 
reduction of field excitation for speed regulation. This 
together with the ordinary series parallel control provides for 
a wide range of economical running. : 

Looking somewhat forward and anticipating the considera- 
tion of the express locomotive, it will be remarked that the 
specified output for the goods locomotive is nearly half that of 
the passenger engine. By designing the motor for the former > 
slightly larger than is required by the specification, I find it із 
quite possible to make use of absolutely the same electrical 


. design for both locomotives, employing eight motors for а 


complete passenger engine and altering the gear ratio and 
This means that the 
greater portion of the motor is identical for the two equip- 
ments—e.g., the complete armature, except the shaft which 
can be pressed in or out, all the field coils, poles, brush gear and 
connections. I have, therefore, designed the freight loco- 
motive motors to give a tractive effort of 11,600 lb. per equip- 
ment at 35 miles per hour, and the same motors with different 
gearing and driving wheels to give a tractive effort of 10,000 lb. 
per equipment at 75 miles per hour for the passenger loco- 
motive. 

Performance curves of the 2,000-volt motor insulated for 
4,000 volts are given in Fig. 4, the gear ratio being 27 to 102, 
and the diameter of the driving wheel 56 in. The one hour 
rating of the motor would be about 350 н.р. - 

The speed-tractive effort curves of the locomotive are given 
in Fig. 5, which also shows the curve of (assumed) tractive 
resistance for a 1,072-ton train on the level. The points at 
which this curve intersects the curves of tractive effort give the 
steady speeds at which the train of 1,000 tons and locomotive 
can be driven on the level without rheostatic losses. Taking 
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Еа. 5.—SPEED TRACTIVE EFForT Curves or Goops LOCOMOTIVE 
* 
WITH Four 2,000.vorT 350 н.р. Morons. 


two degrees only of field reduction, these speeds are 15, 171, 20, 
28, 314, 36 miles per hour. 

Similar curves representing the combined effect of tractive 
resistance and gravity on gradients of 1 in 300 and 1 in 150 are 


also shown. From these it will be seen that the maximum 


speed up the 1 in 300 is 294 miles per hqur, and up the 1 in 150 
26) miles per hour. On the same gradients the minimum 
economical running speeds are 12 and 11 miles per hour respec- 
tively | 
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These performance curves may be taken as typical for all 
the motors for the goods locomotives, except for those cases 
in which the motor is designed for the full line voltage. In 
the two cases—-viz., for line voltages of 1,500 and for 2,000— 
four motors can be connected in three groupings (series, series 
parallel and parallel). This provides a still wider range of 
spect! without rheostatic losses. For example, with the 1,072- 
ton train already assumed as the basis of the calculations, the 
economical speeds on the level would be 7-7, 9, 10-7, 15, 17-5, 
20, 28, 31:5, 36 miles per hour. Whether the advantage of 
having these extra low speeds available is worth while, bearing 
in mind the additional switchgear necessary for the three 
groupings, is open to question. In any case, it is only prac- 
ticable with a four-motor equipment when the motors are 
wound for the full-line voltage. 


! 
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Table V. 
Particulars of Goods Locomotive Motors. 
Line voltage ............... 1,500 1,500 2,000 2,000 3,00) 4,000 
Motor voltage ............ 750 1,500 1,000 2,000 1,500 2,000 
Gear ratio .................. 20/89 23/94 23/94 25/99 25/99 27/102 


Clearence below motor 7:75" 7:157 7:15" 7:27 79° 17-55” 
Clearance below gear case 6:0" 697 69" 69° 697, 74" 

Wheel diameter  ......... 50”  52' . 52" 547 4”? 567 

Armature D®Z ............ 100 128 128 143 143 164 
Weight of motor with | 


gears and gear сазев, 8,200 9,500 9,650 10,300 10,400 11,150 
Weight of copper in 

motor, Ib. ............... 1,590 1,540 1,620 1,550 1610 1.580 
Bogie wheel base ......... 90” 9’ 6” 9’ 6” 10’ 0” 100” 10’ 4" 


One-hour rating of all motors, 350 н.р. ; 5,140 lb. tractive effort at 


25-6 miles per hour. 
(To be concluded.) 


SPEED CONTROL OF INDUCTION MOTORS FOR STEEL MILL DRIVE* 


BY J. D. WRIGHT. 


It is the object of this article to describe & modification of the 


Scherbius system as applied to induction motors for steel mill main 
roll drives which permits the operation of the roll motor at speeds 
&bove and below synchronism. 

Main Motor.—The main roll motor is, of course, the usual type of 
three-phase machine with phase-wound rotor. If the load remains 
constant (normal conditions being assumed), and the speed is 
reduced by the well-known method of inserting resistance in the 
secondary circuit, then the voltage and frequency are practically 
proportional to the slip in per cent. of synchronous speed. If, 
instead of the external resistance, a constant voltage at rotor fre- 


7o 0. j 
Power Lines оси слее 


Transformer 


0.0. 
Exciter 


Main 
Induction oh 
Motor . 


* 
n000 
KOC 


100 
90 
- mae ee U 
Bt ee Sl xs 
SE $E! 7 
і 9 
| $ 60 
||| è 
Regg Н +5 БО 
Interpole Motor А 
fied. ^l Агтариге $4 
Qo 
УЗ 
v 


motor with an armature similar to that of an ordinary direct- 
current machine. Its stator is usually wound with three distinct 
windings—viz., а compensating field winding, ап interpole field’ 
winding and a main exciting field winding, The exciter is similar 
to the regulating motor, but is somewhat simplified because of 
its smaller size and lighter service. . 

Ohmic Drop Exciter.—In addition to the regulating set, there is. 
required a small auxiliary exciter, which has been called an ohmic 
drop exciter. The armature is mounted on the shaft of the main 
motor, so that its speed is always the same as that of the main motor. 
This exciter has the property of giving a constant voltage with a 
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Fig. 2.—CoxNECTIoNS OF DOUBLE-RANGE 
SPEED-REGULATING EQUIPMENT. 
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Fic. 1.—D1aaraM OF CONNECTIONS FoR INDUCTION Мотов - 
WITH DovBLE RANGE SPEED REGULATING EQUIPMENT. 


quency is used to oppose the secondary voltage, the specd of the 
rotor will adjust itself to such a value that the secondary voltage 
excoeds the opposing voltage by an amount equal to that necessary 
to send through the impedance of the circuits sufficient current to 
develop the required torque. If the opposing voltage is adjustable, 
the speed of the main motor may be changed simply by varying the 
opposing voltage. It is the function of the regulating set to provide 
a source of adjustable voltage which may be impressed on the 
secondary windings of the main motor. 

Regulating Set.—This consists of an induction generator, regulating 
motor and exciter. The induction generator is an ordinary squirrel- 
cage machine, which may operate either below or above synchronism. 
When the speed is less than synchronism the machine acts as a motor, 
taking power from the line. When the rotor is driven above syn- 
chronism the machine acts as an induction generator, and delivers 
power to the line. The regulating motor is a polyphase commutator 

* Abstract of an article in the “ General Electric Review." 


varying frequency, the frequency always being exactly the same as 
that of the secondary circuit of the main motor. This necessitates 


‘that the machine be wound with the same number of poles as the 


main motor. The machine consists of an armature like that of a 
rotary converter, the field punchings which surround the armature 
being without slots or windings. 


As shown in the diagram of connections, Fig. 1, the slip rings are 
connected through a transformer to the main power lines. If 
voltage is applied to the slip rings with the armature at rest, the 
alternating currents in the various coils produce a magnetic ficld. as 
in an ordinary induction motor. Ifthe armature of the main motor 
be rotated at synchronous speed, and if the phase rotation of the 
ohmic drop exciter be such that the direction of rotation of its 
magnetic field is opposite to the mechanical rotation, the magnetic 
field would no longer rotate, but would stand still in space. "The 
armature conductors revolving at synchronous speed would thus cut 
this stationary flux, and a voltage would be generated which would. 


SET IN PER CENT. oF CAPACITY OF Main MOTOR. 
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deliver direct current from the brushes on the commutator, just as in 
a direct-current generator. At one-half synchronous speed, for 
example, the magnetic field would be rotating at half speed and the 
armature at half speed, with the result that the armature conductors 
would still cut the flux at the same rate, and the voltage generated 
would, therefore, be the same as at synchronous speed and at stand- 
still. The frequency would be exactly the same as the frequency of 
the secondary of the main motor, since, as stated above, the magnetic 
field of the ohmic drop exciter is rotating in space at one-half of its 
synchronous speed. At any other speed the voltage generated is 
constant, and the machine delivers from its brushes alternating 
current at a frequency equal to the slip frequency of the main motor. 

If the armature is driven above synchronism the magnetic field 
will, of course, rotate in an opposite direction, and the machine will 
deliver from the brushes alternating-current having a phase rotation 
reversed from that when operating below synchronism. 

The use of this form of exciter has made possible the development 
of a method of operation of the main motor that retains all the 
desirable characteristics of the normal induction motor operating 
with short-circuited slip rings, not only at speeds considerably below 
synchronism, but equally well at speeds near synchronism, in 
synchronism or above synchronism. 

‘Operation of the System.—In the regulating motor the exciting 
winding is a shunt winding connected directly across the main induc- 
tion motor slip rings. The shunt field, therefore, has practically a 
fixed flux regardiess of variation in load on the main motor ; for as 
the speed of the main motor varies, due to a changing load, the 
secondary voltage and frequency also vary proportionally, and 
therefore the flux remains constant. 


The exciter armature is connected in series with the exciting 


winding of the regulating motor, so that it can boost the slip-ring 
voltage and leave any desired percentage to be applied to the field 
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А.” Rotor Voltage. 
B.*Voltage for Load. 
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Fre. 4.—Curves oF SPEED AND SECONDARY VOLTAGE THROUGH SYN. 
CHRONISM RESOLVED INTO THEIR COMPONENT VOLTAGES. 


of the regulating motor. It must, therefore, have the property of 
generating a voltage always proportional to the slip-ring voltage, 
instead of a constant voltage, like the regulating motor. Since it is 
an unsaturated shunt machine, its voltage is proportional to its field 
current. One of the fields is excited from the main motor slip rings 
over a resistance that is large compared to the reactance of the 
circuit, so that the field current is practically proportional to the 
slip-ring voltage. 

Thus, since for any particular adjustment of the field resistance 
of the exciter the exciter terminal voltage is proportional to the 
slip-ring voltage, the difference between the two is, of course, pro- 
portional to the slip-ring voltage, and is therefore of the right nature 
to apply to the field of the regulating motor to produce constant flux. 
A change in the exciter field resistance makes the exciter consume a 
different proportion of the slip-ring voltage, thus altering the regu- 
lating motor field and voltage, and as a consequence the speed of the 
main motor. 

Reference to Fig. 2 will show that the exciter has, in addition to 
the field excited from the slip rings, another field which is excited 
from the brushes of the ohmic drop exciter. 

To illustrate the actions of the different machines, let it be assumed 
that the main motor is running below synchronism, and that it is 
desired that the speed be raised above synchronism. Fig. 4 may 
help to illustrate the various points. Curve 1 shows the variations 
of speed and secondary voltage. It is assumed that the load is such 
that a voltage represented by B is necessary to send through the 
impedance of the secondary circuits sufficient current to enable the 
motor to develop the required torque. At any speed below syn- 
chronism the slip-ring or rotor voltage A must be greater than C, 
Which is the opposing voltage, by an amount equal to B. Thus A, 
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_ in addition to overcoming the opposing voltage C, also supplies the 


voltage B. 


Curve 2 is an enlarged view of the same quantities close to syn- 
chronism. Condition 1, curve 2, has been reached: by decreasing 
the voltage of the regulating motor. This regulation toward syn- 
chronism was accomplished by increasing the resistance in the ohmic 
drop rheostat and decreasing the resistance in the exciter беја 
rheostat. Condition 2, curve 2, Fig. 4, is where the regulating set 
offers no opposing voltage and the voltage A is equal to B. At this 
point the conditions are practically the same as when operating the 
main motor with the slip rings short-circuited. The circuits to the 
main fields of the regulating motor are completely opened, so that 
no voltage is generated. 

Up to this point it is evident that, since the rotor voltage exceeds 
the voltage of the regulating set, the regulating machine has been 
acting as a motor, and the induction generator, being driven above 
synchronism, has been delivering power to the line. It should be 
noted that the regulating motor has the characteristics of a shunt- 
wound direct-current motor ; .that is, its speed with a given field is 
proportional to the voltage applied to the armature. "When operat- 
ing the main motor below synchronism it is evident that the induction 
generator must be driven above synchronism in order that the power 
delivered to the. regulating motor may be absorbed. It is also 
evident that if the regulating motor were connected to the main 
motor slip rings without the induction generator the speed of the 
main motor would continually decrease, and the speed of the regu 
lating motor increase ; because, since there would be no torque to 
resist the torque of the regulating motor, the latter would speed up. 
Its voltage, opposing the rotor voltage, would therefore increase, 
with the result that the secondary voltage of the main motor would 
no longer be sufficient to send through the impedance of the circuits 
sufficient current to enable the motor to develop the torque required 
by the load, and the main motor speed would decrease. The rotor 
voltage would then become higher, causing the speed of the regulating 
motor to still further increase. This action would tend to continue 
as long as the rotor voltage could continue to increase. 


Referring further to curve 2 it is seen that, in order to regulate 
toward synchronism from condition 2, it is necessary that the 
voltage of the regulating machine be reversed. To arrive at con- 
dition 3, the regulating machine must act as a generator and assist 
the rotor voltage А by a voltage equal to C to supply B. At exact 
synchronism, condition 4, the rotor voltage is zero and the voltage 
of the regulating machine must be large enough to send through the 
secondary circuits sufficient current to enable the motor to develop 
the torque required by the load. If voltage C is still further increased 
the main motor torque increases above that required by the load, 
with the result that the rotor speed must increase. The rotor 
voltage, therefore, begins to develop in the reversed direction,'so that 
at condition 5 the voltage C of the и: machine must be equal 
to A plus B. 

Size of Regulating Set.—The size of the regulating equipment is 
determined by the amount of speed adjustment required above and 
below synchronism. The secondary energy from the main motor is 
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size of the regulating equipment for any speed adjustment above or 
below synchronism where the main motor is called upon to deliver 
either constant torque or constant horse-power. 


Efficiency and Power Factor.—Typical overall efficiency and power- 
factor curves for an induction motor with regulating equipment are 
given in the original article, together with a diagrammatic arrange- 
ment of connections with approximate distribution of losses and 
calculations of overall efficiency for various assumed conditions. 

Control.—Magnetic control is usually provided for induction: 
motors with speed regulating sets, and is especially. desirable on 
account of the ease with which the proper interlocking of the various 
circuits may be accomplished. 

A contactor is provided for opening the armature of the regulating 
motor and another for opening its field cireuit when the main motor 
is being started from rest. Provision is made for closing these 
contactors after the motor has been accelerated and all the starting 
resistance cut out of the secondary circuit. 

‘Advantages of Double Range Regulation. —Double range speed 
regulating equipments (that is, those that permit operation of the 
main motor above and below synchronism) evidently possess several 
important advantages from an operating point of view. The 
following may be noted :— 


Flexibility; low maintenance charges; increased output of the 
rolling mill;, large number of running points; improved power 
factor ; no synchronous machines are used. 


equal to the following : 


X shaft horse power. Fig. 3 shows the 
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WORKS ORGANISATION. 


Some six months ago a comprehensive Paper was read 
before the North East Coast Institution of Engineers and 
Shipbuilders on the subject of “ Works Organisation." It 
consisted of three parts dealing respectively with manu- 
facturing, costing and selling, and these were each contri- 
buted by a different author. We gave an abstract of these 
Papers at some length in THE ELECTRICIAN at the time when 
they were read, but they have now been issued in the form of 
a pamphlet, together with the discussion. Of this pamphlet 
the Papers occupy 48 pages and the discussion 124 pages, thus 
forming a Valuable contribution to an important subject. 

Considering that a great deal of the competition with 
which our manufacturers are concerned comes from the 
Continent, it is well to realise what methods are there 
adopted. Most engineers on visiting Continental factories 
have been struck with the cleanliness and the order which is 
generally observable, in regard to which our factories, as 
often as not, are sadly deficient, though we believe there has 
been considerable improvement in this respect in recent 
years. Mr. D. B. Morison, a Vice-President of the 
Institution, emphasised, in his contribution to the discussion, 
the importance of Continental industrial methods, and stated 
that after every visit to the Continent he had returned 
“ hopelessly pessimistic because of our sluggish reluctance 
to see what was going on under our very eyes. . . : .When 


every other country had found the advantage—indeed, the 


necessity—of co-operation in research, standardisation of 
product and. community of commercial interests, not a 
few manufacturers in our district. had as a goal the ruin of 
each other by industrial competition." We fear there is 
much truth in such criticism, but let us hope that this state 
of mind is rapidly passing away under the present stress of 
circumstances. 

As to the methods to be adopted. no doubt a good deal 
depends on whether the works is large or small. The larger 
the works the more complicated the system that may be 
adopted to advantage. We notice an interesting descrip- 
tion by Mr. А. С. Seaman of the Hollerith system, as em- 
ployed by the British Westinghouse Company, for analysing 
the results of sales. It appears that this system was em- 
ployed in analysing the last census in this country. It 


operates by mechanically sorting out and add ng up the 
figures required from the original data. 


These data are 
entered up on special cards, the entries on each being made 
by punching the card ; thus the position of each hole punched 
on any card gives certain definite information. Two 
machines are employed—a sorting machine and an adding 
machine. When it is desired to pick out the items in a 
series of cards, the needle of the sorting machine is set to the 
particular column, and the cards are then sorted mecha- 
nically according to the hole punched in that column into 
separate packs. The machine sorts cards at the rate of 
about 250 a minute; the cards so sorted are then passed 
through the adding machine, and as this performs the 
addition of about 150 cards per minute, the total is found in 
quite a short time. Of course such a system would be 
quite out of place in a small works, but it affords an inter- 
esting means of arriving at totals which would involve a 
great deal of labour in large works, except by some form of 
mechanical handling. 
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We notice that in the discussion Mr. GERALD STONEY 
raised the point of the internal organisation of the shops 
and the desirability of help in this direction on the part of 
labour. We agree with his view that there is much to be 
said in favour of a board of shop management on which 
labour would have two or three representatives. Such a 
board would be entirely distinct from a board of directors, 
on which it would be difficult for labour to play a part, 
because labour bears no part of the risk and cannot very well 
do so; but the question of shop management is a very 
different matter. Such management concerns labour essen- 
tially, and the proposed step would probably make things 
run more smoothly in engineering works. The workmen 
would see more of the difficulties under which employers are 
working. 7 

We think Mr. STONEY is also right in his view that the 
drawing office is frequently a department that is starved. 
It is undoubtedly a department in which the young engineer 
prefers not to remain, as he feels it is something in the 
nature of a blind alley, in which the salaries are low ; yet a 
department which is mainly responsible for designs should 
be run on truly efficient lines, for such a department is 
capable of wasting or saving an enormous amount of monev 
in the shops, according to whether work is carried through 
efficiently, with a view to low shop costs, or the reverse. 
The cutting down of costs in the drawing office may, there- 
fore, be a very short-sighted economy. It is impossible, 
however, for perfect designs to be produced unless the 
draughtsman is thoroughly acquainted with the processes 
of the shops, and there is much to be said in favour of the 
view that the draughtsman should, if possible, follow the 
progress of the work which he has designed through the 
shops to the state of completion. By so doing he should 
benefit considerablv, and future designs may be corre- 
spondingly improved. 

A considerable part of the discussion turned upon the 
accurate determination of costs. Although the cost of 
labour and material may often be determined with very 
fair accuracy, there is generally much greater difficulty 
when it comes to the question of allocating the overhead 
charges. In the case of large works where there are a 
number of different departments there is not much diffi- 
culty in this allocation, as between various departments, 
but it is bv no means so easv if a number of lines of manu- 
facture are being followed, either by à single department or 
by a works as a whole. Some people favour this allocation 
in proportion to the amount of labour alone involved in each 
class of manufacture, and some prefer to take both labour 
and materials as a basis. It cannot be said that either 
course js а very scientific method, though frequently the 
results so obtained may be sufficiently accurate. Very 
much depends upon the nature of the work that is carried 
In many cases, however, it would seem preferable to 
analyse the items forming overhead charges more closely 
in order to arrive at a proper figure. | 

There are many topics in this interesting subject on which 
we cannot touch, but which merit a great deal of thought. 
In many respects we feel that the contributions to the dis- 
cussion on these Papers are as important as the Papers 
themselves, more particularly since each Paper is limited 
to one kind of works, whereas the discussion is on a broader 
basis. We think the Council of the North East Coast 
Institution is to be congratulated upon having Papers of 
such.a commercial character at the present time, and we 
commend the perusal of this pamphlet to the many manu- 
facturers in this country who wish to make the most of their 
present opportunities with a view to solid progress in the 
future. | | 
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Hydro-Electric Power. By Lamar Lynpox. Vol. I, Hydraulic 
Development and Equipment, pp. vii.+499, 21s. net. Vol. IL, 
Electrical Equipment and Transmission, рр. vii.+360, 15s. net. 
(London: Hill Publishing Co.) 

This excellent work treats in a concise and comprehensive 
manner with the whole range of hydro-electric power engineer- 
ing. from the preliminary survey of the watershed to the trans- 
mission lines and sub-stations of the electrical system. It is 
published in two conveniently sized volumes—the first dealing 
with the hydraulic side, and the second with the electrical 
side. The author states that there is no definite point of 
division between the two volumes, and that, originally written 
as one volume, it was divided solely to make it less cumbersome 
and more convenient for reference. The division, however, 
is very clear and convenient, but while Vol. П. is intended to 
be a continuation of Vol. L, the greater portion would ob- 
viously apply equally to long-distance power transmission 
from steam as well as from water-power stations. 

Nearlv all the illustrations and descriptions which deal with 
actual plants or constructlon work refer to American practice, 
but they have evidently been carefully selected to show 
typical cases, and to serve merely as examples of the appli- 
cation of the principles which should govern good design under 
varying conditions. These principles are dealt with in great 
detail throughout, particularly in Vol. E., and the work is very 
far from being merely tedious descriptions of hydro-electric 
plant and apparatus. | | 

In Chapter I., Vol. I., the author deals with the general con- 
ditions relating to the use of water power, the factors to be 
considered and the points to be investigated in the develop- 
ment of any water-power scheme. There is one statement, 
however, which 1s rather misleading as it stands, and should be 
amplified or modified to express the facts correctly. 

The author says (page 1): " The height of fall is the differ- 
ence in elevation between the surface of the water at its upper 
position and the surface at its lower position, measured verti- 
cally. No matter what path the water follows in passing from 
the upper to the lower level, and no matter how long this path 
mav be, the vertical height of the upper surface above the lower 
level is the useful fall, and is called the * head.’ " 

He then gives the usual formula for the determination of the 
gross (or theoretical) horse-power of the fall, which takes into 
account the “head” as defined above. He afterwards 
deducts the mechanical and electrical losses in the water- 
wheel, generator and transmission line, but makes no allow- 
: ance whatever for the difference between the gross (or theo- 
retical) horse-power, and the net (or effective) horse-power of 
the water when delivered to the water-wheel or turbine. 

The gross horse power of the fall is obviously not the correct 
figure to take, as it includes the gross " head "—4.e., “ the 
ditference in elevation measured vertically." It 
might be quite correct to state that the " head ” is the same, 
* no matter what path the water follows . and no 
matter how long this path may be," but, unless the water fall 
vertically, such “ head " is not the “ useful fall," and will not 
give the " effective " horse-power. 

The gross horse-power of any fall might be entirely dissi- 
pated by the friction of the channel through which the water is 
conducted, if such channel were long enough ; and the friction 
losses must be determined before the useful fall or head can 
be ascertained, as it is only the useful and not the gross horse- 
power which can be utilised by the turbine. Unwin states 
‚ that “the term head is often used loosely as equivalent to 
height, but this is misleading. The term head should be 
restricted to cases in which energy is considered." 

Chapter 11. treats, in a practical manner, with the various 
problems connected with the determination of the water flow 
in streams, and Chapter III. with the discharges over weirs 
and through orifices. The complete theorv of the flow of water 
through orifices is not attempted, as the author correctly 
states that it is not pertinent to the subject of the develop- 
ment of water powers. He deals only with the three cases of 


‘THE ELECTRICIAN. 


271 


efflux through sluice gates, flow through penstock intakes and 
efflux through nozzles or guide vanes of water turbines. 

The important subjects of the variable nature of most water 
supplies and of the power delivered from hydro-electric 
stations, with the necessity of water storage in consequence, 
are considered in Chapter LV. There is an essential difference 
between the storing of water for general supply and for hydro- 
electric purposes. In the former case nearly the whole of the 
water in the reservoir can be drawn off in times of need, but, 
when used for power purposes, the effective head is diminished 
as the level of the reservoir or lake falls. The author gives it 
as his opinion that it is not feasible to lower the water level 
below 75 per cent. of the normal level, and it follows that only 
“ the upper layer of water in the lake, having a thickness 
equal to 25 per cent. of the normal head, is that useful for 
power production." | 

With reference to the loss of water by evaporation from th 
surface of storage reservoirs, the author considers any calcu- 
lations to be an unnecessary refinement. This may be so in 
cases where the annual rainfall is fairly regular, but, in countries 
where there are verv long periods of drought, coupled with 
dry air at a high temperature, the evaporation losses can be 
very serious. 

Artificial water ways, such as canals, flumes, tunnels, pipe 
lines and penstocks are very fully dealt with in the next two 
chapters, and the author there makes the necessary allowances 
for the loss of effective head, by reason of the friction of the 
passage of the water along or through the water ways. Many 
practical points of construction and maintenance are con- 
sidered. 

Chapter VIL, Vol. I., dealing with the design and con- 
struction of dams, is one of the most important in the work. 
After dealing with the forces acting upon any dam, and the 
questions relating to its stability, the author considers in detail 
three broad classes of dams—viz., (a) the gravity dam, in which 
the weight of the material resists the forces of the water pres- 
sures; (b) the hollow dam, with an inclined up-stream face ; 
and (c) the dam which is curved in plan and acts as an arch. 

The circumstances in which it may be advisable artificiallv 
to raise the height of the crest of a dam, immediately previous 
to periods of drought. in order to increase the amount of | 
storage water without raising the maximum level of the water 
at times of flood, when a good depth of water might be flow- 
ing over the dam, and various practical methods which may be 
adopted for this purpose, are set out in Chapter VIII. 

The remaining chapters of Vol. I. deal with headworks, 
including sluices and valves; water turbines (called " water 
wheels" by the author), and speed regulation. They are. 
extremely practical, and contain a large amount of exceedinglv 
useful information. The only types of governors mentioned, 
however, are of American design, and no descriptions are given 
of either of the excellent water-turbine governors made by 
Swiss firms. 

As alreadv mentioned, Vol. II. of this work deals with the 
electrical equipment of, and transmission from, hydro-electric 
power stations. The subjects of generators, transformers, 
switchboards and power lines, and the design and testing of 
power stations are discussed, but by no means exhaustively. 
The purely American experience of the author is obvious 1n 
many places, as, for example, on page 125, where he states 
* the present practice is almost universally to adopt 60 cycles 
per second as the frequency of the plant, no matter 
whattheservice." While this may be true in America, where 
the manufacturers have standardised a frequency of 60 cycles, 
it is by no means true for large power transmission schemes 
in other parts of the world, even where water power is used. 

On page 22, the statement is made that " for voltages in 
excess of 33,000 all transformers are oil-insulated." The best 
practice calls for oil insulation for voltages much below 33,000, 
unless the climatic conditions are such that exceptionally dry 
air can be guaranteed. 

The somewhat unusual course is adopted of giving a short, 
separate chapter to the overhead travelling crane of the power 
station. 
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Chapter V., оп the design and testing of power stations, is 
good, but a statement to which some exception can be taken is 
made on page 142, where the author says : “* From about 1913, 
the tendency has been toward using outdoor type transformers, 
and placing them outside the power-house. This practice js 
more rational than housing them. . . .” 

This can only refer to the step-up line transformers, but 
. there is nothing in the electrical side of hydro-electric schemes 
to warrant any practice different from that usual with other 
high-tension transmission plants. Many instances of the 
successful use of small outdoor distribution transformers 
could be given, when a number of small isolated consumers has 
to be served over a scattered area. But this is very different 
from the use of large outdoor extra-high-tension transformers, 
through which the whole supply of the power house has to be 
given. | 

Wires, cables, insulators апа power-line construction are 
discussed in Chapters Vl., VII. and VIII. The relative 
advantages and disadvantages of copper and aluminium for 
overhead transmission conductors are clearly stated, and the 
use of aluminium cables with steel cores 1з favoured. 

Some very practical information is given in Chapter VIII. 
on pole and tower lines. The author gives it as his opinion 
that ' there are very few conditions which justify the use of 
steel towers, and a large percentage of the steel tower lines 
now in use have required an investment and consequent 
interest and depreciation charges, both of which are greatly in 
excess of the corresponding costs of a well-constructed, pole- 
supported line." Pole lines are no doubt quite suitable for 
many places, but local conditions, the lengths of the spans, the 
number and size of the conductors to be carried, &c., must all 
be taken into account before a definite conclusion can be 
safely reached. | 
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A point sometimes overlooked when dealing with hydro- 

electric schemes is mentioned by the author at the end of 
Chapter VIII., where he states: ''It is a financial fallacy to 
allot a specific value to all energy lost in the transmission line 
or used in station auxiliaries. Unless the station is fully loaded 
the cost of the lost (sic) current is practically nothing. 
If the water be plentiful and the total load within the generat- 
ing capacity of the plant, energy losses do not represent any 
financial loss. Of course, when the commercial load overtakes. 
either the station equipment or the water supply, the condition 
changes and the losses immediately have a money value equal 
to the selling price of the energy consumed." 

The theory of electric circuits, the calculation of transmis- 
sion lines with their deflection and mechanical stresses. and a 
short chapter on sub-stations complete Vol. II. of a work 
which can be highly recommended as evidently written for 
engineers by a man of large practical experience. There are a 
few obvious slips in the text, which will no doubt be remedied 
in the second edition. Some of these are the result of dividing 
the work into two volumes after it had been originally written 
in one. For example, there is a reference on page 8, Vol. IL, 
to Chapter XX., when Chapter IX., Vol. IL, is meant; on 
page 121 to Fig. 298, when Fig. 63, Vol. II., is meant ; and on 
the same page to Fig. 295, when Fig. 60, Vol. II., is meant. . It 
would, perhaps, have been better if the chapters, figures and 
tables had been numbered consecutively in the two volumes. 

The indiscriminate use of the B. and S. gauge, the American 
wire gauge and circular mils in some of the tables is apt to be 
confusing. "There can surely be no reason why the inch should 
not be used as the standard, both for diameters and cross- 
sectional areas of conductors. | 

It should be added that the binding, printing and illustra- 
tions are excellent throughout. J. Н. RIDER. 


HIGH-TENSION OVERHEAD TRANSMISSION LINES. 
(Concluded from p. 233.) 


In what follows we conclude our account of the discussion 
onthe Paper read before the Institution of Electrical Engineers 
by Mr. С. V. Twiss on this subject. The Paper appeared ір ab- 
stract in THE ELECTRICIAN of April 27th, May 4th and May 11th. 


Mr. J. S. HIGHFIELD supported Mr. Trotter in his desire for working 
with security. Оп the whole it was for the benefit of the public and also 
the engineer. When the larg: power systems had extended as they 
expected them to extend, the necessity of à secure supply would become 
increasingly important. If the security were increased the initial cost 
of the installation was higher, but the annual charges were less, and 
adding the mterest and the annual charges together it would come to 
nearly an equal sum. The author liked the curiously arranged triangle 
of conductors. He thought it was admirable, but he also liked Cl, 
which kept the cross arms as short as possible. The whole of the inside 
of steel poles should be coated with paint. The Cornwall Electric 
Power Co. had adopted a system by which the paint was blown suddenly 
through the pole, using one tank of paint and one of air. It was ex- 
ceedingly satisfactory. А greater length of span could be obtained with 
steel poles than with wood. There was no difficulty in getting a 400 ft. 
span. He also thought it a mistake to test a line to any excessive pres- 
sure, 

Mr. А. Е. W. RicHARDS said there was nothing to show at what tem- 
perature the sags in the author's curves were ascertained. He assumed 
it was the temperature at which strong winds prevailed. How did the 
author arrive at the maximum figure of 132°F.? Was it the maximum 
obtained in the sun in England * He (Mr. Richards) generally took 
22°, because it was an easy calculation to make, as they had to find the 
кар at 22? to satisfy the Board of Trade. Strictly speaking the sag due 
to the load ought to be added. Не did not think the curves supported 
the author's statement that the larger the conductor [the] more 
economical was the span, except for steel poles. The contrary seemed 
to be the fact with regard to wood poles. 

Mr. J. C. WiGBAM said the curves showed that even the United States 
regulations specified 400 ft. as the maximum span for a six-wi e circuit. 
That being so, what was the use of the enormous powers shown in the 
Paper? If the curves were correct, why had those heavy transmission 
lines with enormous spans been adopted so much abroad ? The Post 
Office said the power lines must not come near them, but the Post Office 
wires caused the faults of all the electric light companies. 

Mr. W. M. Morpey asked the author or Mr. Jacob to clear up the 
vexed question of the difference between copper and aluminium as 
regarded the deposit of snow or ice. 16 was stated on excellent authority 
that snow did not remain on aluminium wires and that they did not get 


covered with a jacket of ice. With regard to the testing of insulators, 
with ordinary high-pressure tests and with the bridge test, very often 
nothing would happen. He had tried a method which might be of 
interest to the members. After testing insulators with the ordinary 
high-pressure and bridge tests he placed them in liquid in trays and put 
a little liquid in the hollow of the insulator and ran them for many hours 
with a little piece of copper wire connected to each cup and to a. high- 
pressure line. About 1 in 10 got a blue coloration in the inside of the 
cup, showing that some current had passed through and that there 
was enough to colour the liquid with the copper salt. In that way he 
weeded out insulators which appeared by ordinary tests to be perfectly 
good. 


Mr. Jacos said alyminium did not ісе to 


collect snow and 


` the extent of a copper wire, the reason put forward being that as the 


oxide skin on the surface was of a greasy nature the snow fell off. 

The PRESIDENT exp'ained that Mr. Vernier’s recent Paper on “ Way- 
leaves " and Mr. Twiss's Paper on ''High-tension Overhead Trans- 
mission Lines " had been written by the desire of the Committee of the 
Institution dealing with the question of electricity supply, which was 
also being considered by a Board of Trade committee. It was felt that 
the first thing necessary was to find the proper outlet from the power- 
house—which was a question of wayleaves—and the second thing was 
transmission. He (the President) was an assistant of Mr. Ferranti 
30 years ago, when he started using overhead wires. They did that 
because it was impossible owing to legislation to put them underground. 
Their franchise was then only 21 years. They found bare wires were 
safer than insulated wires. In addition to the Bond.street lighting they 
extended to the City and in the direction of Hampstead and down into 
Kensington. Mr. Ferranti was not satisfied with 2,500 volts ; he put 
up lines to operate at 10,000 volts overhead. The scheme was shut down 
because of the passing of legislation which enabled them to have ә 
franchise of 42 years. "They beat the public authorities by pushing ahead 
with overhead wires, which induced them to grant the franchise necessary 
to enable the industry to go ahead. 

The PRESIDENT then gave some particulars of an overhead line with 
which he had been concerned in South Wales. It was erected by the 
Powell Duffryn Steam Coal Co. from'their power-house and colliery to 
overhead supply networks in the Aberdare and Rhymney Valleys—the 
former being 3,000 volts and the latter 10,000 and 3,000 volte. The four 
generating stations had plant capacity of 28,000 kw. and the output was 
75million units per annum. The four power-houses were run in parallel, 
two operating with steam plant and turbo-alternators and the others 
with gas and steam reciprocating engines. The line ran between the . 
Middle Duffryn power station in the Aberdare Valley and the Britannia 
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Colliery, the central point of the company’s Rhymney Valley under- 
taking, about 9 miles. The line was constructed for a working pressure 
of 30,000 volts, supplied through three 2,200 k.v.a. single-phase oil 
insulated water-cooled step-up transformers, designed for 30,000 volts 
operation and connected so as to give 3,000 volts mesh to 30,000 volts 
star and 30,000 volt star to 10,000 volt mesh. At present the line was 
working at 20,000 volte, the transformers being connected mesh to 
mesh, the ratio being adjusted by cutting out part of the neutral ends 
of the star winding. With the present mesh-to-mesh connections 
supplementary star transformers were used with the neutral earthed 
for operating the protective system, the line being constructed on the 


Merz-Hunter split phase system, the switchgear being actuated in the | 


event of a line fault by balanced transformers connected in series with 
the split phase conductors. The line was controlled by switchgear with 
time limit overload relays, the transformers being connected direct to 
the transmission lines through isolating switches. 'The power factor and 
pressure when supplying from one end is controlled by motor operated 
static boosters. "The lines are of six 0-073 sq. in. stranded conductors, 
each comprising 7/11 S.W.G. hard-diawn copper wires, arranged on 
norma] spans with the phases 5ft. apart vertically, the two splits of 
each phase being at 4ft. horizontal centres. Pin type insulators on 
thiee-channel irons were used, and ‘‘ Kay " type steel poles, with lattice 
masts in special locations ; average span on straight runs 120 yards and 
maximum span 750 ft. А continuous earth wire 7/13 S.W.G. section 
hard-drawn copper was carried in flexible clips below the high-tension 
lines and connected the metal work of the entire system. The line was 
connected to the Britannia Colliery and Middle Duffryn power house by 
some 1,000 yards and 400 yards respectively of 0-1sq. in. three-core split- 
phase 3,000-volt, paper insulated, lead covered, double wire, armoured 
cable, and a length of similar cable carried the line under the Glamorgan 
Canal, the armouring being connected to the earth wire. Each trans- 
mission pole had four galvanised iron earth plates,and additional earth 
plates were provided at each end of the line and on the section under 
the Canal. No lightning arresters were employed, the choking effect 
of the transformers and the capacity in the insulated cable at each end 
being relied on for damping down excess pressure waves. 

Mr. Е. S. Byxa (in a written communication) called attention to 
reinforced concrete poles which were now coming tothe fore. The points 
to be considered in comparing the different methods of construction 
were :—(a) Cost of, and facilities for obtaining, materials, (b) cost of 
manufacture, (c) transport, (d) cost of erection, (e) maintenance, (f) life 
of poles and (g) insulation properties. In the case of wood poles the cost 
of timber was going up by leaps and bounds. The many advantages of 
ferro-concrete fo girders, beams, columns, &c., had been appreciated 
for some years, but the weight of concrete had hitherto practically pro- 
hibited this system from being utilised more generally for overhead trans- 
mission routes. In the latest development of ferro-concrete poles there 
were at least two or three manufacturers in this country who had adopted 
a hollow form of pole. The weight of concrete as compared with a solid 
pole up to about 45 ft. was thereby reduced to approximately one-third, 
and in poles of greater height this reduction would be even more. One 
of the chief points about ferro-concrete poles which he had inspected at 
Fulham was the density and uniformity of the concrete. This was 
obtained by a special method of manufacture consisting of an oscillatory- 
vibratory motion applied to the moulds whilst the poles are being manu- 
factured, but before the ‘‘initial set " occurs. In a valuable Paper 
recently contributed by Mr. J. Orchison on “ Telegraph Poles іп New 
Zealand," it was stated that over 3,000 concrete poles had been recently 
erected in New Zealand and these had proved a great success, although 
one objection to their extended use was the question of transport. . This 
was certainly a factor which has operated in the past against the use of 
ferro-concrete poles for power transmission work, where poles of con- 
siderable height were frequently required, but this difficulty had been 
overeome to some extent by the reinforcement being designed so that it 
can be put together and the structure made on site. The initial cost of 
ferro-concrete poles now compared favourably with that of any other 
tvpe of construction, although this would not be of first importance if 
the annual charges were equated when working out the economics of 
the alternative proposals. In the case of the former the maintenance 
and dep.eciation charges would be practically nil, but in either wood 
tubular or lattice work poles these were quite an appreciable item, 
particularly in the case of the latter, where the frame-work had to be 
painted at frequent intervals in order to prevent corrosion, which would 
otherwise quickly occur. 

Mr. Twiss, in reply to the discussion, said C2 in the “ arrangement 
of conductors " diagram, was used for single circuit construction. There 
were only three wires, and there was no trouble with snow. Mr. Dickin- 
son and Mr. Jacob referred to the relative quality of the work in this 
country and abroad. He could not quite agree with them. The Electric 
Power Commission of Ontario had factors of safety much less than in 

the United States, and their transmission lines were veryreliable and did 
not come down very frequently. А certain amount of the American 
practice had got into bad odour because they went in for high voltages 
long before this country, which had profited by their mistakes. The 
Board of Trade regulations did not give an equal factor of safety on the 
small wires and in the large under the worst conditions, and it was 
under the worst conditions that the lines came down. If the factor of 
safety were decreased and the assumed loadings increased, a more com- 
parable effect would be obtained, and it would probably reduce the cost 
of the transmission lines on the larger sizes, where it was most important. 
He did not suggest in the Paper that the Board of Trade restricted spans. 
He would like to see 300 ft. in preference toshorter spans where conditions 
justified it, but in many parts of the country there were prejudices 
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against long spans, owing to the impression that they reduced the safety 
of the lines. The fact that the Board of Trade rules were used a« pre- 
cedents abroad was another reason why the rules should be carefully 
considered. He agreed with Mr. Dickinson that the mechanical tests 
of insulators should be limited. The number of discs required was 
dependent upon the location of the line. In some cases no number of 
discs would give adequate insulation. On the West Coast of Africa a 
line had to be run in duplicate, and one line used while the insulators of 
the other were being cleared of salt incrustation. Sir William Slingo 
mentioned spans of 180 ft. He (Mr. Twiss) made calculations recently 
for 60 ordinary telegraph wires and the ecenomical span certainly showed 
less:than 180 ft. He could quite understand that where the ice formed 
in а flat strip on the wire it would be less dangerous because the wind | 
load and the swinging would be small. He had had no experience with 
ferro-concrete poles. They weighed about three times as much as 
wooden or steel poles, and shipping would be a serious, item. Money 
could be saved by reducing the margin of safety to something with 
which the Board of Trade were at present satisfied. Now the question 
of conservation of coal was in the air he would like to see considerable 
advance made in the conservation of coal so far as it was in the power 
of electrical engineers by centralisation of power generation and by 
longer high.tension transmission lines. We should have equal security 
on small lines and large instead of large security on large lines and 
small security on small, as we had now. Mr. Highfield thought steel 
poles might be better than wood because they could be used for 400 ft. 
spans. The curves in the Paper showed that wood could be used on 
400 ft. spans: The temperature for the curves of clearance was not 
worked out. The temperature would be taken into consideration in 
working out the sag. Mr. Wigham’s calculation of economical span 
length confirmed his (the author's) curve. He had found that snow was 
more likely to collect on small than on large wires. А flake of snow 
would straddle the wire and the coating would be built up, but if the 
wire were larger the snow would strike it and rebound.. He agreed that 
lightning arresters were not absolutely necessary, but sometimes they 
had to be put in to satisfy other people. 


Erratum.—We regret that there were two mistakes in the report of 
Mr. Trotter's remarks in our last issue. In a note to us Mr. Trotter 
points out that in the fourth line the word '' not "" should be omitted. 
The statement is then in accord with the remark which Mr. Trotter 
interjected during Mr. Dickinson's observations, namely, that there is 
no limit whatever to high voltage in the Board of Trade regulations. 
The reference to the saving of copper relates only to short lines. The 
other error is in regard to wind pressure. The Board of Trade rule 
after the Tay Bridge was blown down was 50 Ib. to the square foot. 
For the purposes of overhead wires this was brought down to 35 lb., and 
subsequently to 25 lb. | 

DISCUSSION AT BIRMINGHAM. 


Dr. Стѕвевт Kapp said it was very satisfactory to find from the Paper 
that English engineers had been so successful in extra high-tension 
transmission lines, which subject had up to the present been generally 
considered to be the special province of American engineers. He thought 
the author’s allusion to the so-called “cheap water power ” in the 
beginning of the Paper required qualification, because if this popular 
belief were allowed to crystallise into a convictien it would cut the ground 
from such enterprises as were the subject of the Paper. As far as the 
cost of energy was influenced by capital outlay water power was by no 
means cheap. The average Italian hydro-electric works cost about 
£30 per kilowatt. Quite recently a Paper was presented to the Institution 
of Civil Engineers on the electricity works at Walsall, where the cost 
of a thermic works was given as a little under £8 per kilowatt. Whether 
the cost of energy was actually less in a hydraulic works than in a steam 
works depended on two things ; the load factor and the utilisation of 
the by-products from the coal. Ifthe recommendations recently brought 
before the Institution by Messrs, Paton and Cramp were carried out 
the cost of energy produced in a thermic works would under all circum- 
stances be less than that produced by water power, and this country 
could compete with any country where there was abundant water power, 
so that the author's Paper would be found of great importance in the 
future development of home industries. In discussing the potential 
gradient in a string of insulators the author alluded to the effect of . 
series and shunt capacity. It was interesting to note that the influence 
of shunt capacity had also been found to constitute a difficulty in the 
so-called Wurtz lightning arrester. It was well known that these appli- 
ances could not be used for very high voltages because the potential’ 
gradient between the first few cylinders close to the line was extremely: 
steep and the addition of more cylinders at the earth end of the series 


. did not matérially flatten it. This was due to the shunt capacity. An 


Italian engineer, Mr. Moligniano, had overcome this difficulty by artifi- 
cially increasing the series capacity between the cylinders so as to almost 
completely swamp the shunt capacity. By this means he obtained an _ 
almost straight line potential gradient, with the result that the Wurtz 
arrester could be used on lines of very high voltage. The author ad- 
vocated a certain arrangement of wires. The speaker presumed that 
the.advantage of so placing the wires was that in the event of an upper 
wire breaking it would fall clear of all the others, but he doubted whether 
one could су on an absolutely vertical path of a broken wire. А wire 
broke generally under wind pressure and then, it seemed to the speaker,,. 
that the broken end would be blown sidewise ‘and would foul the other 
wires whatever might be the geometrical disposition. Hence an arrange-. 
ment, which would be electrically preferable might be adopted, such as 
the hexagonal disposition so frequently used in Switzerland. It had the 
advantage of shorter cross arms and less induetance. 
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Mr. A. Gor pre Ехоногм said that although he had not had the time 
to go carefully into the details of the author’s Paper he thought that 
it was very паронад that the cost of maintenance for overhead line 
transmission poles should be kept as low as possible. No doubt this cost 
would vary greatly with climatic conditions, but he would be pleased to 
learn if the author had any figures showing the cost of maintenance of 
the type of poles illustrated in the Paper. He had frequently found that 
sheradising any of the iron fittings and such like parts was better than 
galvanising, as very often the metal was eaten away underneath the 
galvanising, leaving only the outer skin of the galvanising, so that it 
was difficult by casual observation to detect such action. As it*was 
well known that steel did not corrode when embedded in concrete, he 
would be pleased to learn if the author could express his opinion about 
the use of concrete poles. He thought one of the main features in con- 
nection with overhead line transmission should be that the cost of main- 
tenance was kept as low as possible. | 

Dr. С. C. GARRARD said this Paper dealt with a subject which would be 
-of very greatly increased importance in this country in the near future. 
1% had been imagined by some people that transmission lines, at very 
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high voltages, were only necessary or desirable in connection with water 
powers. With a rational use of coal, however, it was possible that we 
could produce electricity at a total works cost (excluding distribution 
costs) of £2 per kilowatt year with a load factor of 60 per cent. This 
approached the best results attained by water-powers. Under these 
conditions extensive overhead transmission lines at high voltages would 
be very numerous. It.followed from this that it was very desirable that 
the standardisation of British overhead equipment should be taken in 
hand by the Institution and the Engineering Standards Committee, in 
order that while maintaining the British reputation for high quality in 


this branch of engineering as in others, yet the development of the 


industry should not be hindered by the survival of. obsolete official regu- 
lations. With regard to the testing of line insulators, Dr. Garrard 
directed attention to the method recently worked out in the States (see 
'* Proceedings " American I. E. E. for January 1917), by which the actual 
resistance of high-tension insulators is measured. It was stated that by 
this means insulators having a slight degree of porosity and which would 
break down after several years' service, were eliminated before being put 
into use. : 


TEXTILE MILL ELECTRIFICATION. 


_ There are few names which are so familiar to us as that of Dunlop, 
апа the Dunlop tyre industry is one which is of particular interest 
from many points of view. It is a habit characteristically British 
that, having presented the world with a solution to a vital problem, 
we have contented ourselves with our achievement and left the 
development of our invention to the foreigner; but in the case of 
‘the pneumatic tyre nothing is more remote from the facts. Since 
the Dunlop tyre was invented in 1888 not only has the manufacture 
of the highest class pneumatic tyres been kept in this country, but, 
in addition, the Dunlop Company have left no stone unturned to 
promote the highest quality and reliability in their manufactures, 


i Fic. 1. —A Motor CORRIDOR, SHOWING MOTORS AND SWITCHGEAR. 


so.that the Dunlop tyre has ever been in the van of progress. No 
better criterion of the progressive poliey of the Company can be 
found than the latest of their ramifications, the D. R. cotton mills at 
Rochdale, where the company have laid down important works for 
manufacturing their motor tyre fabric direct from the cotton. The 
works are divided into two distinct parts, one devoted to the manu- 
factures of the yarn from the cotton, and the other for the manufac- 
ture of the fabric from the yarn. The total area occupied by the 
premises is 33,000 sq. yds. 

An inspection of these works keenly impresses the visitor with the 
efficient organisation, enabling the material to be dealt with rapidly 
right from its reception to its despatch. For the purpose of lighting 
and driving in this mill electricity has been exclusively adopted, 
there being an aggregate of 2,500 н.р. of Witton motors, and approxi- 
mately 1,360 Osram lamps, with an average candle-power of 40. 
The total number of operatives is nearly 1,000. Electric power is 
derived from the mains of the Rochdale Corporation at & pressure 
of 6,000 volts, three phase, being transformed down and distributed 
throughout the works at a pressure of 400 volts for power and 200 


= which is driven Бу its own motor. 


for lighting. The question of the driving of textile mills is one 
which in the past has considerably exercised the minds of textile 
mill engineers. 'The vast majority are agreed upon the merits of 
electricity as against steam driving, but where agreement has not 
been во pronounced lies in the merits of individual against group 
driving. The management of the D. R. Cotton Mills has not favoured 
the completely individualised drive, and the mill has been laid out 
on the plan that isolated machines shall have their own drives, while 
where large groups of machines have to be driven in the same room 
the textile plant is separated into a number of small groups, each of 
The result has been to combine 
the merits of individual and group driving, taking advantage of the 
merits of each system, and a thoroughly efficient system of driving 
has been obtained. 


Fic. 2. —A BaTcH or DouBLE OPENERS, Motor Driven. 


Except in one or two special instances, where the presence of 
"fly" is more pronounced, the semi-enclosed type of induction 
motor has been adopted ; but, at the same time, wherever possible. 
the various rooms in which groups of identical textile machines are 
installed, are operated from motors contained in special motor 
houses or corridors running parallel with the length of the rooms. A 
view of one of these motor corridors is appended, and it will be seen 
that the machines are started by auto-transformer starters or rotor- 
starters, as the circumstance may demand, and convey their power 
to the shafting through chain drives. In some instances, where the 
driving plant is remote of access from one of the corridors, special 
small cabins have been erected in the main rooms to contain the 
driving motors. The motors installed vary in size from 150 н.в 
downwards. Every opportunity has been taken in these works for 
the reduction of labour costs by the utilisation of electric plant. 
When the raw cotton arrives, it is handled by a hoist driven by a 
Witton motor. When the finished fabric takes its departure it is 
deposited into the truck bv a similar device. 

The adoption of electric drive has enabled the excellent arrange- 
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ment of the mill plant to be shown to its best advantage. The 
individual machine stands compactly with its motor and starting 
panel, and can be operated independently of the rest of the plant. 


Fic. 3.—FABRIC STRETCHING AND EXAMINING MACHINE. 


If any repairs on the textile machinery need to be made, or if it be 
necessary to run an individual machine when the rest of the mill is 


Ета. 4.—BALE BREAKER. 


shut down there is no question of detaining an engine-room staff. 
The man in charge of the work has but to operate the switch per- 


Fic. 5.—GENERAL VIEW OF SPINNING ROOM, SHOWING HUMIDIFIERS. 


taining to the particular machine or group of machines he wishes 


to run. The spick-and-span cleanliness of the whole place cannot 
fail to attract attention. 
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Even in those rooms where there is 
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inevitably a considerable amount of '' fly " created no more than a 
small accumulation is to be seen. Naturally, with the adoption of 
electric driving, the shafting and belting common to the steam- 
driven textile factory has been largely eliminated, which contributes 
considerably to the promotion of cleanliness. Particularising a few 
of the drives, the raw material on entering, and the finished fabric 
on leaving, is handled by 7 см. landing hoists driven by 6 H.P. 
" Witton" motors. These hoists are controlled from a point near 
to the door by operating handles. The hopper feeders are indi- 
vidually driven by 6 n.r. “ Witton " motors. The broken cotton 
is swept to the subsequent process by a current of air passing through 
the pipes seen in the illustration, and produced by a fan driven by 
а 6H.P. motor. The bale breakers, one of which is seen in Fig. 4, 
are electrically driven by 20 н.р. motors. Coming to the 
first of the corridors, this contains two 150 H.P., four 40 Н.Р. 
and two 20 н.р. motors, driving the various groups of card- 
ing machines, slubbing, intermediate, roving and ringspinning 


9 


frames and so forth. Among the individual drives located in the 


main spinning room a typical example is shown in Fig. 5, which, 
in addit ion to giving an idea of the excellent general arrangements, 


Fia. 6.—ONE OF THE LaNprNG Hoists. 


. shows two 6 н.р. motors driving humidifiers. A further example 


of the individual drive is the fabric-stretching and examining machine 
depicted in Fig. 3, which in this instance is driven by a 20 н.р. 
motor. 

Sufficient has been said to indicate the completeness of the arrange- 
ments for the production of a first-class article. With its 2,500 н.р. 
of “Witton” motors and its 1,360 Osram lamps, it is evident 
that this installation affords an excellent example of textile factory 
practice. No modern development has been neglected for the 
production of ,the best that is possible for this important item in 
the construction of the Dunlop motor tyre. The electrical plant, 
lamps, cables, &c., were supplied by the General Electric Co. (Ltd.), 
of Witton, Birmingham, through their local office at Victoria Bridge, 
Manchester. 


Standardisation of Carbon Brushes.—In the ‘ Electric 
Review and Western Electrician," Mr. E. H. Martindale refers 
to the difficult question of standardising carbon brushes. In 


- the autumn of 1914 an investigation into the matter was 


initiated by the Industrial Power Committee of the American 
Institute of Electrical Engineers, and in May, 1915, it was 
followed up by the Electric Power Club and the Carbon Section 
of the Associated Manufacturers of Electrical Supplies. Stan- 
dard dimensions (which apply both to carbon and plated 
brushes, except as regards thickness) have now been decided 
upon, and are presented by the author in tabular form. These 
standards are to be presented to the Electric Railway Engi- 
neering Association (U.S.A.) for consideration at an early да+: 
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PROPOSED PARLIAMENTARY ACTION IN REGARD TO WAYLEAVES. 


A Joint Committee of the Incorporated Association of Electric 
Power Companies and the Incorporated Municipal Electrical 
Association is drafting a Bill which it is hoped will be presented to 
Parliament at an early opportunity. In this Bill the question of 
wayleaves has engaged the attention of the committee, and the 
following details of the Bill are given by Mr. W. A. Chamen, chair- 
man of the committee, in some communicated remarks on Mr. 
Vernier’s recent Paper on “ Wayleaves," read before the Institution 
of Electrical Engineers. The particulars here given are an abstract 
of remarks which will appear in the ** Journal " of the Institution. 


Clause 11 reads as follows :— 

11. The undertakers may within their area of supply or any extension 
thereof under sec. 6 of the Electric Lighting Act, 1909. or otherwise 
construct, maintain, repair, alter and remove electric lines either over 
ground or under ground across, over or under private property or common 
lands, rivers, railways, canals, tramways, aerial ropeways, pipelines, 
water channels and the like, subject to the consent of the owners thereof, 
or without such consent (notwithstanding the provisions of sec. 7 of the 
Gasworks Clauses Act, 1847, as incorporated with the Electric Lighting 
Act, 1882, by sec. 12 thereof, and of sec. 10 proviso (b) of the schedule to 
the Electric Lighting (Clauses) Act, 1899), subject to the issue of a certi- 

ficate of the Board of Trade declaring the construction of such lines to be 
desirable on ground of public utility and authorising their construction 
subject to terms and conditions as are hereinbefore provided. Апу 
undertakers requiring to obtain such certificate shall make application 
therefor to the Board of Trade. Such application shall set out the pur- 
poses of the lines, the advantages of the routes proposed over any routes 
available by the exercise of their existing powers or that there are no 
such routes, and shall be accompanied by a map showing the route or 
alternative routes proposed to be followed, the easements required for 
access thereto, the lands and other properties concerned, a schedule of 
such lands and their owners and a certificate that copies of the map and 
notices of application have been served upon all such owners. (‘opies 
of any agreements which may have been made with any of the owners 
concerned in the construction of any part of such lines or of any consents 
given by such owners may be submitted with the application or at any 
time thereafter until the Board of Trade shall have decided to grant or 
withhold the certificate. 

Upon the receipt of any such application the Board of Trade shall 
notify the owners concerned, other than those last above mentioned, and 
invite them to forward to the Board of Trade in writing within one 
calendar month, any observations which they may wish to offer upon the 
construction of the lines or the routes proposed so far as their own pro- 
perties are concerned. The Board of Trade, if it sees fit, may thercafter 
hold a local inquiry or may decide to issue or withhold the certificate 
without such inquiry. The certificate issued shall be accompanied by 
a plan showing the route or routes approved by the Board of Trade with 
or without limits of deviation, but such routes or limits of de viation shall 
be confined to the properties scheduled by the undertakers in their appli- 
cation. The undertakers shall within six months of the receipt of the 
certificate serve upon all the owners concerned notices of their intention 
to construct such lines, showing the proposed course thereof and of the 
ease ments for access thereto and at the same time serve notices to treat 
for the determination of the compensation to be paid where that has not 
been previously agreed upon. 


The Board of Trade shall make regulations prescribing the scale of the' 


maps, the forms of nótice and observations, and the information to be 
submitted with applications and notices. 

When the Board of Trade has decided to withhold the certificate, the 
undertakers shall not for 12 months or for such period as may be deter- 
mined by the Board of Trade repeat their application and then only 
subject to such regulations as the Board of Trade may make. 

The exercise of the powers conferred by this certificate issued by the 

. Board of Trade shall be subject to the following provisions numbered (1) 
to (6), and failing agreement between the undertakers and any owner of 
any lands, &c., as to the matters set out in the provisions of this section 
the question shall be heard and determined by a single arbitrator to be 
appointed by the Board of Trade, and so far as possible all questions 
arising in respect of the line or lines authorised by any certificate of the 
Board of Trade shall be heard and determined by the same arbitrator 
sitting continuously. 

(1) Payment by the undertakers to the owners of the property by 
way of lump sum or annual rent charge of such sums as may be agreed 
upon or awarded as compensation for the reduction in value of the lands 
by reason of the easements for the construction, maintenance and 
repair of the line and access thereto. 


(2) Payment by the undertakers to the owners of such compensation 
as may be agreed upon or awarded for damage done in the course of 
construction, maintenance, repair and alteration of such lines at any 
time arising. 

(3) їп arranging whether any wayleaves shall be granted in per- 
petuity or for any term of years due regard shall be had to the liability 
of the undertakers to continuously maintam any supply of electricity 
once given by them. 


(4) Alteration from time to time of the route followed by anv line 
on, across, over or under any lands upon such terms and conditions as 
may be agreed upon or awarded, but so that the alteration shall not 
cause any interruption to the supply of electricity. 

(5) In making any award it shall not be competent for the arbitrator 
to decide against the express wishes of any landowner or occupier that 

‚ any electric line shall be run overhead across any ornamental park, 
garden or pleasure ground so as to spoil the amenity thereof. 

(6) The Board of Trade may at any time revoke any certificates 
granted by them under this section upon such terms and conditions as 
they may determine, having due regard to the liability of the under- 
takers to continuously maintain the supply given by them. 

It is not proposed under the Bil] to proceed in any other way than 
through the present existing authority to whom all such matters are 
referred by the Electric Lighting Acts, namely, the Board of Trade, 
but if any other authority should be set up by Parliament for dealing 
with this question of wayleaves and/or any other questions at pre- 
sent dealt with by the Board of Trade, the transfer of this matter, 
along with апу other such matters, to any other body, would. of 
course, be provided for in the Act appointing such new body. Ex- 
perience seems to show that the bare fact of the existence of such 
powers as those set out in this draft clause would suffice in nine cases 
out of tcn, if not, indeed, in 99 cases out of 100, to cause the property 
owner to make reasonable agreements without the actual powers 
contained in the clause having to be called into operation at all. 

There is another point altogether, which has been referred to bv 
the author, namely, that of the alleged right of veto bv a local 
authority against the construction of any lines whatever overhead, 
even on private property. Mr. Chamen doubts if this alleged right of 
veto was ever intended by Parliament. As, however, the Board cf 
Trade have maintained that sec. 10 (b) of the Schedule to the Clauses 
Aet, 1899, does give an absolute veto to local authorities, without 
appeal in any shape or form, the Joint Committee have added the 
following section to the draft Bill :— 

12. Notwithstanding the provisions of sec. 14 of the Electric Lighting 
Act, 1882, and of sec. 10 proviso (b) of the schedule to the Electric Light- 
ing (Clauses) Act, 1889, the consent of the Local Authority shall not be 
required for the placing of any electric line above ground, e xcepting along, 
Over, or across any street, and such consent for the placing of any electric 
line along, over or across any street shall not he unreasonably withheld. 
Any question whether such consent is unreasonably withheld shall be | 
decided by the Board of Trade. 

This section shall only apply to the works of authorised undertakers 
carried out by them, remaining their sole property and in regular use by 
them. 

The effect of this is to take away all possibility of any claim by 

` the local authority to have any power of veto over the’ construction 
of overhead lines on private property, and at the same time it pro- 
vides that the consent of the local authority shall not be unreasonably ' 
withheld to the erection of any electric line above ground, along. over 
or across any street, and provides a right of appeal to the Board of 
Trade, to decide whether any refusal to give such consent by any 
local authority is unreasonably withheld or not. 


CORRESPONDENCE. 


A VIBRATION TENSION METER. 
TO THE EDITORS OF THE ELECTRICIAN: 


For some time I have used the principle of the vibration 
frequency meter to construct a tension meter for regulating 
aeroplanes. The problem of vibrating strings has often been 
raised in THE ELECTRICIAN, and I confess that the interesting 
communications of Dr. Fleming and others (THE ELECTRICIAN, 
Dec. 19, 1913, Feb. 6, 1914, &c.), have enabled me to devise 

. & practical means of utilising the phenomena of resonance 
for measuring the tension of aeroplane cables and wires. 

The vibration tension meter, which I have ‘successfully 
adopted and is now largely used by aeroplane constructors. 
is made up of a series of small steel plates of various lengths 
and clamped at one extremity. | 

If one places the support of the tension meter in light contact 
with а wire which has been set in vibration, the plate, the 
natural period of which approaches that of the wire, will soon 
assume a distinct state of vibration. 
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The tension is equal to kn?, k being a constant for any given 
wire, and can be measured directly. If the tension meter 
includes plates of frequencies from n to n’ vibrations (n’ being 
greater than kn), resonance will occur simultaneously with two 
or three plates. 

This corresponds to the fact that a loaded wire can set in 
vibration plates whose periods of oscillation are n, 2n, 3n, &c., 
according to the frequencies of the harmonics of the vibrating 
wires. In order to measure the tension one must consider 
only the fundamental vibration of period m. 


I have shown that, for the regulation of all modern biplanes, 
including the most recent types, a series of plates comprising 
frequencies from 20-40 per second is sufficient. All uncertainty 
due to multiple resonance is thus eliminated. The error due to 
the presence of the turnbuckles is about 5 
per cent. іп excess, · т 

I have found it possible, in the course of 
destructive tests of new types of aeroplanes, uu s 
to follow quickly the distribution of tension p' "ome 
of all the wires and to determine irregu- 
larties which calculation did not predict. 
I have also been able to recognise all the 
elements (struts, cables and wires) which 
are capable of being influenced, during 
flight, by resonance with the motor, the 
fundamental frequency of which is of the 
order of 22-25 per second (1,300-1,500 revs. 
per minute). 


PI 
E 
CARLO MAURILIO LERICI, 


Electrical and Aeronautical Engineer. 
Turin, May 1917. 


RATING OF INTERMITTENT MOTORS. 
TO THE EDITORS OF THE ELECTRICIAN. 


I fear that your correspondent Mr. B. 
Adair M. Boyce has misunderstood my note 
on the above subject in your issue of the 
áth inst. 

He says that the R.M.S. methods analysed will apply to 
direct-current series brake solenoids. It may interest him to 
know that the R.M.S. methods described are advocated and 
practised by most firms at home, and by many firms abroad, 
for determining the rating to be given to intermittent motors 
of large output. The example which was given was a “ prac- 
tical ’’ one, in so far as it related to a winder in actual operation. 
Reference to your columns will show that а good deal of atten- 
tion has been given to the theory of the subject. 

Н. Н. BROUGHTON. 

London, May 11. 
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IRONCLAD SWITCHBOARDS. 


The '' fronsafe °° switchboards by Berry, Skinner & Co., have already 
been described in these columns, and we, therefore, need only remind our 
readers of their general characteristics. These switchboards are made up 
particularly to comply with the Home Office regulations, and are built up 
in units. Each separate unit is interlocked, and a "bus-bar chamber is 
provided where necessary with a locking bar and padlock, rendering the 
*bus-bars accessible only to the responsible man in charge. All connec- 
tions are under cover, but they are on the front of the board, so that this 


X Fia. 1.—'' IRoNsarE " SWITCHBOARD. 


can be fixed directly against the wall. By this means much space can be 
saved. The whole board is practically watertight, dust proof and flame 
proof. | | 
Fuses сап be replaced in a few seconds in any unit, and by an 
inexperienced person if necessary, without the possibility of receiving 
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Frc. 2. —SwrrcHBoARD PARTLY OPENED UP. 


shock. The covers of switches can be opened only after first removing 
the switch to the off position. The adjoining illustrations show a 
switchboard, which is one of 10 that are being supplied to a large works. 
This board includes seven 1,500-ampere single-pole switches and two 
400-ampere double-pole fuse switches. The four boxes placed under- 
neath the switohes in the centre of the board contain disconnecting links, 
and the chamber at the top of the framework encloses the heavy "bus: 
bars. | 


In.Fig. 2 part of the 'bus-bar chamber cover is removed, and 
certain of the switch covers are swung open.. The overall height of this 
switchboard is ар roximately 5ft., and the total length is 12 ft. Sin. 
The largest switchboard supplied by. Berry, Skinner & Co. for this.con- 
tract was 25ft..in length. 
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PARLIAMENTARY INTELLIGENCE. 


ou Qe 


THE ADMIRALTY INVENTIONS BOARD. 


In the House of Commons on Friday Col. CLAUDE LowTHER asked 
whether, in view of the disfavour with which the Admiralty Inventions 
Board was regarded by inventors in every part of the country, many of 
whom refused to submit their inventions before it, he would appoint a 
fresh committee, whose duty should be to examine inventions directed 
solely against the submarine menace. 

In reply, Mr. Bonar Law said the Board of Ipvention and Research 
was composed of a number of eminent men of science, presided over by 
Admiral Lord Fisher of Kilverstone, and the large number of inventions 
submitted daily to the Board did not bear the contention. In addition 
to the Board of Invention and Research, there was a special division 
of the Admiralty War Staff whose sole function was to devise and perfect 
methods for dealing with enemy submarines. 

In reply to а question by Mr. MacuasrTER on Monday, Dr. MACNAMARA 
said that the Board of Invention and Research comprised (1) a central 
Committee, consisting of Lord Fisher (president), Sir Joseph Thomson, 
the Hon. Sir Charles Parsons, F.R.S., Sir George Beilby, F.R.S., and 
Viae- Admiral Sir Richard Peirse. with the heads of the technical de part- 
ments of the Admiralty as ex officio associated members ; (2) a Consult- 
ing Panel of 14 members—namely, Prof. H. B. Baker, F.R.S., Prof. 
Bragg, F.R.S., Prof. H. C. H. Carpenter, Dr. Dugald Clerk, F.R.S., Sir 
Wm. Crookes, F.R.S.: Mr. W. Duddell, F.R.S., Prof. Frankland, F.R.S., 
Prof. Bertram Hopkinson, F.R.S., Sir Oliver Lodge, F.R.S., Sir Ernest 
Rutherford, F.R.S., Mr. Gerald Stoney, F.R.S., Prof. the Hon. R. J. 
Strutt, F.R.S., and Mr. Richard Threlfall, F.R.S. There were 12 sub- 
committees working under the Board and entrusted with different 
branches of rescarch, each of which comprised one or more of the eminent 
scientists named, together with other experts. Mr. Threlfall and Dr. 
Dugald Clerk were the most recent additions to the consulting panel, 
and the constitution of the sub-committees was altered from time to time 
as found desirable. 


Ashton-under-Lyne Corporation Bill.—This Bill, which autho- 
rises Ashton Corporation to purchase the tramway undertaking of the 
Oldham, Ashton & Hyde Electric Tramway (Ltd.), on giving six months' 
notice, has passed both Houses of Parliament and awaits the Royal 
Sanction. | : 


No hamshire & Derb e Tramways Bill,—This Bill, 
which authorises the purchase of the undertaking of the Ilkeston tram- 
ways, has been read a second time in the House of Commons. ; 


Richmond (Surrey) aaa d Supply Bill.—The 'Richmond 
(Surrey) Electric Light & Power Co. (Ltd.)is a lying for an Act making 
for their provision with reference to the supply of electricity in Richmond, 
and authorising increases or alterations in prices charged for electricity 
and meters, &c. 


Trade Union (Amalgamation) Bill.—By this Bill, which has been 
read a second time and passed through the committee stage in the House 
of Commons, trade unions will be empowered to carry out a scheme of 
amalgamation, if supported by a majority of the members of each of the 
unions affected. At present, before such a scheme can be adopted, 
it must be supported by two-thirds of the members. 


Oompauy Directors.—On Tuesday the President of the Board of 
Trade (Sir Albert Stanley) introduced a Bill into the House of Commons 
to provide for the disclosure of certain particulars respecting the directors 
of companies. The Bill was read a first time. 


LEGAL INTELLIGENCE. 


[e 
Alleged Restraint of Trade. 


Last week Mr. Justice Low delivered his reserved judgment in an action 
brought by Joseph Evans & Co. against Geo. Whitehouse & Co., and 
several other Birmingham firms manufacturing cased tubes. Plaintiffs 
claimed a declaration that they were entitled to 6:81 per cent. of the total 
of cased tubes sold by the whole of the members of the association, also 
accounts and inquiries, or alternatively £958. Is. 7d. as an amount due" 
under the rules of the association. 


Plaintitffs ware members of the Cased Tubes Association, the rules of 


which provided that prices should be regulated and a pool formed by 
members? contributions, out of which each member should be entitled to 
& certain proportion of the out put of cased tubes sold by the whole of the 
members. By an agreement. of June, 1913, plaintiffs! percentage was 
fixed at 6-81 per cent. Between March and November, 1015, plaintiffs’ 
out put had been less than 6-81 per cent. of the total out put ofthe members 
of the association, and they were accordingly entitled to sums aggre- 
gating £998 odd under the agreement. 

Defendants denied that plaintiffs? out put had been less than 6-81 per 
cent., or that they were entitled to the money they claimed. They con- 
tended that nothing was due to plaintiffs, because they had not ful- 
filled the conditions required by the rules of the association, as they had 
not verified their monthly returns of output by statutory declaration ; 
and they also pleaded that the action was not maintainable because the 
association's rules and the agreement were illegal and contrary to public 
policy as being in restraint of trade, and that the agreement was not 
enforceable because it came under the Trade Unions Act. 
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Mr. Justice Low said the point for decision really arose on the conten- 
tion of defendants that the action was not maintainable on the ground 
that the rules of the association and the agreement were contrary to 
public policy as being in restraint of trade. The point under the Trade 
Unions Act was not pressed. The rulesand agreement certainly appeared 
to his lordship most drastic, and the powers exercisable by the association 
under the rules for limitation to be almost unlimited. It was, however, 
quite contrary to experience that oppressive powers would not be exer- 
cised oppressively merely because inconvenience might or could result 
tothe oppressor. It appeared to his lordship impossible to hold that the 
restraints on the persons who were parties to the agreement could be said 
to be justified by any circumstances with which he had been made ac- 
quainted. He was of opinion that having regard to any special circum- 
stances which might exist the restraints of trade in that case were out of 
all reason. To enforce the moncy claim would be to assist that which 
was the sole object of the parties, to restrain the cased tubes trade in a 
Wholly unreasonable and tyrannical manner. For that reason plaintiffs” 
claim upon the account stated failed also. In the result his judgment 
must be for defendants, with costs. 


British Thomson-Houston Co. (Ltd.) v. Corona Lamp 
Works (Ltd.) 


On Friday, Mr. Walter, K.C., who had a motion in this action befor© 
Mr. Justice Younger, stated that the matter was not one that could be 
satisfactorily dealt with on motion, and he has arranged with Mr. Kerly, 
K.C., who appeared on the other side, that there should be no order upon 
the motion, except that the costs should be costs in the cause, defendants 
undertaking until the trial to keep an account. 


Wireless Telegraph Litigation. 


A Court of Appeal in the United States has given a unanimous decision 
in favour of the Marconi Wireless Telegraph Co. of America in an action 
brought against the De Forest Telegraph & Telephone Co. for infringe- 
ment of the Fleming valve patent, thus establishing that the Fleming 
patent was the master patent for valve receivers. 'The Fleming valve 
has contributed considerably to the surprising results obtained in long- 
distance wireless telegraphy and telephony, and has enabled wireless 
communication to be established over intervals of thousands of miles. 
The use of the valve has been principally responsible for such success as 
the Germans have obtained in wireless telegraphy both at home and 
abroad. In September, 1916, as the result of an action by the Marconi 
Company against the De Forest Company judgment was given in favour 
of the Marconi Company, but defendants appealed. One of the replies 
by the defendants to the action was that of filing a counterclaim for the 
alleged infringement of seven of their patents relating to similar devices. 
Both Courts have decided in favour of the Marconi Company, and in 
the decision now given the Appeal Court has stated that the Marconi 
Company do not infringe six of the De Forest Company's patents men- 
tioned, and that the se venth De Forest patent is invalid. 


(Copies of the undermentioned works сап be had from Tun Exvectnrician Offices, post 
free (unless o stated), on receipt of published price, adding 3d. for books published 
under а ас per cent. for books published net. Add 10 per cent. for abroad ог for 


“The Boy in Industry": Three Articles of Interest and Value to 
Employers, with a foreword by the Rt. Hon. Dr. AppIson, М.Р. (Lon. 
don: Ministry of Munitions.) Рр. 46. 3d. 

** The Range of Electric Searchlight Projectors,” by Jean Rey. Trans- 
lated by J. Н. Jonnson, M.Inst.E.E. (Lordon : Constable & Co., Ltd.) 
Pp. xiv.4-152. 12s. 6d. net. 

“ Elementary Principles of Wireless Telegraphy." Part П. By R.D. 
Bangay. (London: The Wireless Press, Ltd.) Pp. viii.+241. 25. 

* Action Physiologiques et Dangers des Courants Electriques." By 
J. Rodet. (Paris: Gauthier,-Villars et Cie.) Pp. 87. 3fr. 25c. 


VOLUNTEER NOTICES. 
1st LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. C. B. Clay, V.D. 
Orders for the week :— 

Officer for the week.—Platoon Commander Hughes Hallett. 

Next for Duty.—Platoon Commander С. Campbell. 

Monday, May 21st.— Technical for No. 3 Company, Right Half Company, 
at Regeney-street. Drill, No. 3 Company, Left Half. Company. 
Signalling class. 

Tuesday, May 22nd.—Lecture, 8.30, Company Commander Castell, 
“ Knots and Lashings and Trestle Bridging." Physical drill and 
bavonet fighting, 7.30 to 8.30. 

Wednesday, May 23rd.—Drill, No. 1 Company, Left Half Company, 6.15 

Thursday, May 24th.—Drill, No. 2 Company, Left Half Company. 
Ambulance class by M.O., 6.30. Signalling class. 

Friday, May 25th.— Technical for No. 2 Company, Left Half Company. 
at Regency-street. Drill, No. 3 Company, Right half Company. 
Recruits’ drill at 6.30 to 7.30. 

Saturday, May 26th, and Sunday, May 27th.—See Special Orders. - 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes parades. 

Musketry.— For all Companies, sce Notice at headquarters. 

Note.—Unless otherwise indicated, all drills will take place at head- 
quarters. 
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COMMERCIAL TOPICS. 


——9-——— 

The British The deed of settlement and the Roval Charter 

Trade Bank of incorporation of the British Trade Corpn. 
e i have been issued. 

The share capital of the corporation is to be £10,000,000, but there is 
power to increase it. The corporation is not to commence business until 
at least £1,000,000 has been subscribed, and at least one-fourth of that 
sum paid up. The corporation must remain British in character and 
free from foreign control, and have its principal domicile and principal 
place of business in England, and the controlling board of directors in this 
country. The first directors were given in our last issue ; the term of the 
charter is 60 years, and the corporation is ‘‘ to carry on the businesses of 
trading and banking in any part of the world," and its powers and ob- 
jects, which are very wide, include the following :— 

To act as agents for any Governments or authorities, or for any 
bankers, manufacturers, merchants, shippers, and others, and to carry on 
agency business of any description, including the power to act as attor- 
neys and to give discharges and receipts. 

To carry on business as contractors, merchants or traders on their own 
account. f 

To promote or finance or to assist in the promotion or financing of 
businesses and undertakings of any description, and to develop and prove 
the same, either through the instrumentality of syndicates or otherwise. 

'To enter into any partnership or other arrangements for sharing profits 
or on joint account. 

To acquire and hold or dispose of any shares, stock, bonds. obligations, 
debentures, debenture stock, scrip or other securities or interests, &c. 

To acquire and hold or dispose of any interest in any railways, tram- 
ways, ships, canals, docks, harbours, armament works, shipbuilding 
establishments, irrigation works, electrical works, gas works, water 
works, and, in addition, any carrying, transporting, trading, industrial, 
agricultural, financial or manufacturing works, concerns or businesses of 
any description, and to carry on the same. | 

To undertake and execute any trusts and to obtain, work or dispose of 
any concessions, charters, Acts of Parliament, or other legislative rights, 
monopolies, licences, patents, copyrights or other privileges or advantages. 

To establish and maintain information and investigation bureaux, and 
to collect statistics, returns, particulars and information likely to prove 
useful for the consideration of business and financial propositions, and to 
undertake experimental and research work. 

* ж ж * 


А Н.М. Government have decided to purchase 
Silieian Sulphur. from the Italian Government the quantity of 
Italian sulphur allotted to Great Britain, and a committee, of which 
Мг. Н. S. Mingard of the Ministry of Munitions is secretary, has been 
appointed to deal with the matter. 

The Committeeghas decided to offer imported sulphur in lots of not. 
less than 5 tons for use in approved trades and industries and for the 
present the prices will be £23 per ton for tlowers of sulphur, £23 for rolled 
brimstone and £12 for thirds, including delivery to purchaser's nearest 
railway station. А discount of 2} per cent. will be allowed to recognised 
sulphur merchants and dealers, and applications for sulphur must be 
made on special forms. which may be secured from the Secretary, Sulphur 
Committee, Minigtry of Munitions ( Explosives De pt.), Storey’s Gate, S.W. 


* * * * 

It is reported that the Board of Trade will 
Trade i shortly appoint 12 additional trade commis- 
Commissioners. я | 


sioners to posts within the Empire. "The inten- 
tion of the Government is to extend the trade commissioner service 
of the Board, as already announced by Sir Albert Stanley, and follow- 
ing upon the resolution in favour of this course which was passed at 
the Imperial War Conference. . 

At present there are four commissioners—viz.. in Canada, Australia, 
New Zealand and South Africa respectively, and there are also a number 
of trade correspondents (official and honorary throughout the dominions, 
colonies and dependencies. At least one of the new commissioners will 
be appointed to India. Td 

It is to be hoped that care will be taken to select good men for the new 
positions, and we should like to see five or six men appointed who 
have had engineering experience and training. including two or threo 
well.equippedrerresentatives of the eleetricalindustry. The present com- 
missioners are doing good work in stimulating trade between the mother 
country and the dominions, and the representatives of the latter at the 
War Conference urged strongly the immediate extension of the system 
in accordance with the recommendations of the Dominions Royal Com- 
mission. The '' Manchester Guardian " states that in future the trade 
commissioners, with the co-operation of the dominion Governments, 
will work also for the promotion of inter-imperial trade ; that is to say, 
the British Commissioner in Canada, for instance, may, by arrangement 


= 


with the Australian Government, act as the agent for Commonwealth 
trade there. An important раї of the function of the commissioners 
is to report on the nature and extent of foreign competition with United 
Kingdom merchandise, The new officials will be sent out as soon as 
possible, so that they may make the best use of the opportunity whicly 
the war offers of substituting British for Gorman trade influence. iij 


* ж * * 

The increase in the excess profitsdutv continues 
The Excess to е the minds of Кошин in At 
Profits Duty. RECS | І 


the meeting of the Council of the Hull Chamber 
of Commerce on Monday the Parliamentary Committee advocated 
the withdrawal of the proposal to add 20 per cent. to the duty, being 
of opinion that the tax would act prejudicially against trade and 
commerce both now and after the war, on account of the extra money 
being required to trade even on the old line owing to the greatly in- 
creased cost of materials and production. 


Mr. J. H. Fisher considered that any public meeting or demonstration 
against the excess profits duty was undesirable and said it would be 
better to endeavour to get some concessions when the Finance Bill was 


brought forward. After discussion it was agreed.to adopt this course, 
ж ж * * 


Codimeres of Though the resolutions passed at the Imperial 

the Empis War Conference related mainly to questions 

: connected with the prosecution of the war, and 

many of them are necessarily of a confidential] character. still some 

highly important commercial and technical problems were under 

discussion. Many of these matters have already been commented 

upon by us, but in view of their importance we give the prncipal 
resolutions passed at the Conterence :—- 

Trade Representatives, —That the Imperial War Conference welcomes the 
proposed increase of the Board of Trade service of trade commissioners, 
and its extension throughout the British Empire, in accordance with the 
recommendations of the Dominions Royal Commission, and recom- 
mends that the Governments concerned should co-operate so as to make 
that service as useful as possible to the Empire as a whole, especially for 
the promotion of inter-Imperia trade. 

Patents, &c.—The Imperial War Conference commends the proposals 
of the Board of Trade in the Memorandum on Patents and 'Trade Marks 
tothe careful consideration of the constituent Governments of the Empire. 

Naturalisation,—The Conference recognises the desirability and im- 
portance of securing uniformity of policy and action throughout the Em- 
pire with regard to naturalisation, and the proposals set out in the 
memorandum submitted by the Home Office were commended to the 
consideration of the respective Governments summoned to the Conferenee 

Mineral Resources.— What it is desirable to establish in London an 
Imperial Mineral Resources Bureau, upon which should be represented 
Great Britain, the Dominions, India, and other parts of the Empire. 
The bureau should be charged with the duties of collection of information 
from the appropriate departments of the Governments concerned and 
ot her sources regarding the mineral resources and the metal requirements 
of the Empire, and of adVising from time to time what action, if any, 
may appear desirable to enable such resources to be developed and made 
available to meet the metal requirements of the Empire. &c. 

Double Income Tax.—Vhe present system of double income taxation 
within the Empire calls for review in relation : (1) To firms in the United 
Kingdom doing business with the Overseas Dominions, India and the 
Colonies ; (2) to private individuals resident in the United Kingdom, who 
have capital invested elsewhere in the Empire. or who depend upon 
remittances from elsewhere within the Empire ; and (3) to its influence on 
the investment of capital to the United Kingdom, the Dominions and 
India, and to the effect of any change on the position of British capital 
invested abroad. The Conference, therefore, urges that the matter should 
be taken in hand immediately after the conclusion of the war. 

Development, d-c.—Having regard to the experience obtained in the 
present war, this conference records its opinion that the safety of the 
Empire and the necessary development of its component parts, require 
prompt and attentive consideration, as well as concerted action, with 
regard to the following matters : (1) The production of an adequate food 
supply, and arrangements for its transportation when and where re- 
quired ; (2) the control of natural resources available within the Empire. 
especially those that are of an essential character for necessary national ` 
purposes, whether in peace or in war ; (3) the economical utilisation of 
such natural resources through processes of manufacture carried on 
within the Empire. . 

` The time has arrived when all possible encouragement should be given to: 
the development of Imperial resources. With these objects in view this 
Conference e xpresses itself in favour of : (1) The principlethat each part of 
the Empire, having due regard to the interests of our Allies, shall give 
specially favourable treatment and facilities to the produce and manu- 
factures of other parts of the Empire ; (2) arrangements by which in- 
tending emigrants from the United Kingdom may be induced to settle in 
countries under the British Flag. | 
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Qe ea ALAR AAALAC AAA, 
a ELECTRICITY SUPPLY. | 


| 
EXTENSIONS. 


Aberdeen.— The Secretary for Scotland has consented to the 
borrowing by the Council of a further sum of £40,000 for the exccu- 
tion of capital works under the Aberdeen Electric Lighting Order, 
1890, and the Aberdeen Corporation Electricity Act, 1907, raising 
the total sum authorised to be borrowed fur that purpose to 
£150,000. 

The sum now sanctioned is to he applied in providing a 5,000 kw. 
turbo-generator. together with engine room, building extension, sub- 
station buildings, a rotary converter and high-tension cable, &c. 

Ayr.—The Council have received. permission to borrow a further 
sum of £10,000 for extensions of the electricity supply undertaking. 


Burton.—The Electricity Committee reported last week that the 
L.G. Board were recently asked to sanction а loan for extensions of the 
electricity works. ' 

It was pointed out that the maximum boiler capacity had almost been 
reached, and it was most important that the Council whould have an 
increase in the boiler power for next winter. The Board, however, 
refused the application, and the Electricity Committee were thrown back 
on finding some expedient to obtain the increased boiler capacity. It is 
proposed to put a fan in the flue leading to the old chimney at the south 
end of the clectricity station. This will increase the draught and give 
a corresponding increase of steam. It is also proposed to use a higher 
grade of coal in the hope that this will give additional steaming power 
to the new boilers at a cost of only £400. 

Rochdale.—The Council have approved the purchase of 1,250 sq. 
yds. of land adjoining the electricity works for extensions. 

Last week the Council adopted & recommendation of the Electricity 
Committee to make an increase of 25 per cent. in the charge for elec- 
tricity for lighting (in place of the existing 10 per cent.) over pre-war 
rates, and a further increase of 0-3d. per unit for power purposes. For 
power there is a special schedule for contract users, and a coal clause 
which increases or reduces the price 0-006d. per unit for each complete 
3d. per ton rise or fall in the price of coal over 10s. or 12s. per ton. Con- 
sumers must guarantee to take a supply for five years with a payment of 
not less than 20 per cent. per annum on Corporation outlay on lines or 
cables, transformers, switchgear or converting plant. 

Shipley.—The Urban Council has authorised an extension of the 
electric supply mains to à weaving shed, and supply is also to be 
given toa firm at Hurst Wood. 


Wolverhampton.—The L.G. Board has sanctioned the borrowing 
of £2,410 to lay mains to supply manufacturers. 


GENERAL. 


Bristol.—The substitution of women for men employés has been 
carried to a considerable extent by the Bristol electricity department. 
, At present women employed include cight switchboard operators in 

training, nine cleaners at the gencrating station, seven meter readers, 

two women engaged in the wales department, 26 as clerks and steno- 
graphers, and one as a lubricating assistant, making, with the one female 
clerk employed prior to the war, a total of 54. 


Electricity in Sewage Works.—At the recent meeting of Wigan 
Council the Sewage Disposal Committee reported that the insurance 
company had told them that the boilers at Pemberton were unsafe 
and should not be worked any longer. 

The committee think that as soon as the war is over it would be ad- 
visable to try if it were possible to put down an electrical plant. The 
Borough Engineer had seen the Electrical Engineer and between them 
they had drawn up a scheme which it was submitted would effect a very 
big saving indeed. They unanimously recommended that that course be 
adopted and that an electrical installation be put up in place of renewing 
the old boilers. 

Ips wich.—Ald Paul called attention to the supply of electric power 
at the last meeting of the Council, and asked if the electric supply 
station could not supply more current. 

[n reply, Mr. E. C. RAN30ME said it was quite correct that the Electric 

'ommittee had contracted for the full output of power. They had 
endeavoured to get permission from the L.G. Board to put in more plant, 
but had failed. It was impossible to accept апу more large contracts, 
but amall supplies would still be considered, and, if possible, a supply 
would be given in these cases, 


Manchester.—The Finance Committee reported to the Council on 
Wednesday that it would be necessary to make an increase mn the 
rate. 


Sever;] members endeavoured to avoid the increase by suggesting 
that the trading departments should contribute more than thcy have 
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declared themselves able to de. It was suggested that the Tramways 
Committee should give £75.0)  nstcad of the £50 000 they have otiered, 
and the Gas Committee (who p opose to raise the price of gas by 64 per 
1,000) should contribute £25, 0, although the Committce had already 
stated that they cannot this yeac afford to give anything in relief of rates. 
It was also suggested that th? Electricity Committee, might be able to 
raise their promised contribu'ion from £17,570 to £25,000, or £5,000 
below the sum contributed last year For several years the tramways 
contribution has been £100,000, and that of the gas £80,000. 


HYDRO-ELECTRIC NOTES. 


Hydro-Electric Undertakings in Italy.— At the mecting of the Banca 
Commerciale Italiana on.March 28 the President (senator Luigi 
Canzi) said that their industries had been almost wholly absorbed by 
the exigencies of the war. They had shown wonderful activity, and 
gratifying results had been obtained. Undertakings for the genera- 
tion and distribution of hydro-electric power had shown good and, 
in some instances, excellent results. "There was a general tendency 
to increase the capacity of existing plants and to search after new 
sources of energy. | 

The directors had always realised the vital importance of that industry 
from the point of view of economic independence and national prosperity, 
and they might congratulate themselves on the extensive and cordial 
support they which had always lent to it. It was as yet hardly possible 
to make any forecast respecting the financial and economie consequences 
which the war would have on the internal affairs of the individual belli- 
gerents and on international relations. As far as Italy was concerned, 
however, they felt that the resistance which the country was displaying, 
the improved exploitation of their national resources, and confidenoe in 
their own strength would, once victory had been attained, help them to 
find their way amidst the many problems on which their future industrial 
development would depend. 

Morocco Water Power.—A consortium, comprising the French 
companies and firms of Schneider (Creuzot), Pavillier, Giros and 
Loucheur, Compagnie Marocaine, Compagnie Générale, and the 
P.L.M. and Orleans Railway Companies, has been formed to exploit 
the water power of Morocco. The consortium proposes to utilise the 
falls of the Oum-er-Robia river and probably later the river heads in 


the Atlas Mountains. 


ELECTRIC TRACTION. 


Dearne Valley Light Railway.—The clerk to the Dearne Valloy 
Light Railway Board (Mr. J. І. Hawksworth) has issued a statement 
showing that the expenses of promoting the scheme to date are 
£11,225. "This sum will be borne by the promoting authorities in the 
following proportions :— 7 

Wombwell Urban Council, six-fifteenths ; Wath Urban Council, four- 
fifteenths, Bolton Urban Council three-fifteenths, and Thurnscoe Urban 
Council two-fifteenths. 

The order was obtained in 1915, but the board have not attempted 
to proceed with the enterprise during the war. š 


Glasgow.—The Tramways Committee recommend, in respect of 
the present increased cost of living, a bonus of 4s. per week to 
married male employees on a weekly wage, and to male employees 
on a weckly wage who are the sole support of households, with an 
additional bonus of 1s. in respect of cach dependant under 14 years 
of age. 


L.C.C. Tramways.—On Tuesday the Highways Committee reported 

on the result of the arbitration in connection with the purchase of 
the portion in London of the undertaking of the London United 
‘Tramways. 
— At the time of the result being published the Committee stated that 
there were certain disputed items in the award as to which further pro- 
ceedings might be necessary : but it is now announced that, as the result 
of negotiations, terms have been agreed which will, the Committee think, 
provide for a satisfactory settlement both as regards the purchase and 
the working of the tramways. The lines affected, which arc in the 
borough of Hammersmith, are about 53 route miles in length, and are 
worked on the overhead trolley system. They include the London 
termini at Hammeramith-broadway, and at Shepherd's Bush-green of the 
system of tramways worked by the company, which extends to Hampton 
Court, Hounslow and other points in the county of Middlesex. 

The arrangements proposed include provision for running arrangements 
between the Council and the company. It is proposed that the L.C.C. 
should pay £235,000 for the lines, and in addition £12,000 towards the 
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‘company's costs of the arbitration and subsequent proceedings. The 
Chiswick power station, including the whole of the plant, will be trans- 
ferred to the Council. The Committee think that, having very carefully 
considered the matter in all its bearings, it will be to the interest of the 
Council to agree to the arrangements proposed. 

The Finance Committce report that the capital expenditure involved 
will be as follows : Purchase price, £235,000 ; company’s costs to be paid 
by Council, £12,000 ; (Council's costs, £10,000 ; reconstruction of part 
of the purchaseable lines, £63,899 ; total, £320.899. In addition, further 
expenditure of some thousands of pounds will be necessary for junction 
lines, &c., necessary to give effect to the proposed through running 
arrangements. Itis expected that this will be recouped by the increased 
traffic due to through running arrangements. It is estimated that, on 
the basis of an annual mileage of 1.200,000, the balance of receipts over 
working expenses (including renewals, but e xcluding power, which will be 
supplied by the company free of cost) will amount to £22,917 a усаг. The 
total debt charges in the first vear will be about £26,870, decreasing 
annuallv by about £545. 

The report was adopted. 

Tram Rail Famine.—Last week a proposal was made by the Black- 
burn Electricity and Tramways Committee to discontinue the run- 
ning of tramcars between Witton Stocks and Cherry Tree, and that 
the rails on such track be taken up so as to replace the worn-out rails 
on the Preston-road route. 

The Chairman of the Committee (Ald Thompson), however, agreed to 
take back the matter as considerable opposition had been aroused. 

Councillor Нтаналм said the recommendation to the committee by the 
manager and the chairman and vice-chairman was that the committee 
should visit the various tram routes, and give their opinion as to what 
course should be adopted. After they had heard the explanation as to 
why the tram rails were required, however, the committee came to the 
conclusion that there was no necessity to visit the routes, as there was no 
alternative before them. Although they were referring that matter back 
he was bound to say that he saw no hope whatever for continuing the 
tramway service unless the Witton route or some other route was 
stopped, and the rails taken up. They could not get rails from any- 
where, as the Government would not allow the rolling of tram rails at 
present. Various tramway authorities in the country had endeavoured 
to obtain rails, but without success. The nearest approach had been 
that of Leeds, who obtained a tender from America at £22 a ton, with 
problematical delivery in 18 months’ time. 


Tramway and Omnibus Strikes.—Owing to a strike, the Borough - 


of Keighley is without a tramway service, both the rail and railless 
car services being completely stopped. 

Owing to & dispute between the London General Omnibus Co. and its 
employés as to the recognition of the union and other causes, there has 
been an almost total stoppage of the motor omnibus service in London 
this week, the result being that the electric tramways and underground 
electric railways have had to deal with considerable extra traffic. On 
Tuesday, Mr. Blain, operating manager of the L.G.O. Co., said that 
company and Messrs. Tilling had about 100 "buses running. No advances 
had been made by the men or the com panies. 


Tramway Employees’ Wages.—Newcastle Corporation tramway 
employees have received an advance of 5s. per week. 

Recently an advance of 3s. a week was given to Nottingham Corpora- 
tion tramway employés, but an agitation has been started for a larger 


allowance, demanding a reference of the question tothe Industrial Com- 
Missioners, 


Women Tramear Drivers.—In the report of the Amalgamated 
Association of Tramway and Vehicle Workers it is stated that “women 
tramcar drivers are a menace to male drivers, now and in future, and 
therefore their emplovment necessitates strenuous opposition.” 

At the annual conference at Leicester on Monday several delegates 
criticised the executive's action with reference to permitting employ- 
ment of women drivers at Cardiff, Blackburn and other towns. 

In reply, the president said the position taken up by the Board of Trade 
and the Ministry of Munitions was that there could be no interference 
unless it was proved that women drivers were a danger to the public. 

The conference adopted a resolution insisting on the employment of 
discharged soldiers in place of women. 


TELEGRAPHY AND TELEPHONY. 
P.O. Telegraph and Telephone Service.—At the recent conference 


of the Telegraph Clerks’ Conference the following resolutions were 
passed :— 

One declaring that the apparent policy of the department to place the 
telegraph service in the background in favour of the development of the 
telephones was opposed to the best interests of the nation. 

One protesting against the economical policy of the de partment during 
recent years, resulting in the serious deterioration of the telegraph service, 
where by public telegrams are delayed and exposed to error, and demand- 
ing a return to conditions that would ensure a telegraph service combining 
pe with accuracy at once creditable to the staff and satisfactory to the 
public. 

Resolutions were also carried urging that the scale of pay and con- 
ditions of service of men and women telephonists be raised to that of 
telegraphiste, and instructing the incoming Executive Committee to take 
every possible step to bring the telephone administration into line with 
at least that of other branches of the Post Office service. 
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U.S.A.-Argentina Wireless Telegraphy.—The “Review of th 


River Plate " says the representative of a United States company 


(the Federal Holdings Co. it is believed), which holds a concession 
from the Argentine Government for the installation of a high-power 
wireless station to communicate directly between Argentina and 
Arlington, Virginia (U.S.A.), has informed the Ministry of Marine 
that certain modifications in the original project will be made. The 
power of the station is to be greater than was at first proposed, and 
instead of the three towers of the original plan, one single tower 
300 metres in height is to be erected. Work upon the Argentine 
station is to be started shortly. 


tFOREIGN NOTES. 


Italian, French and Spanish Commerce.—It is reported that the 
Unione Industriale Italo-Francese has been formed in Rome to 
promote a more intimate and eflective economic relationship between 
the two countries. 

The capital of the combination is for the present limited to 10,000.000 
lire (about £400,000), with power to increase it to 20,000,000 lire. The 
Council of Administration is composed of 18 members, half French and 
half Italian. The headquarters are at Rome and branches may be 
opened in Paris and the chief commercial centres of France and Italy. 
Over 40 of the most prominent metallurgical, electrical, silk, tanning and 
ot her industrial firms of the two countries have already joined the Unione. 

An Italo-Spanish Committee has been inaugurated in Rome to develop 
commercial relations between Italy and Spain, with particular reference 
At a meeting of this Committee in Rome it was 
announced that a Spanish mission composed especially of commercial 
and industrial e xperts, will visit the principa? towns of Italy from about 
the middle of May onwards to study the possibilities of Italo-Spanish 
trade with a view to the conclusion of agreements for the period following 
the conclusion of peace. It is proposed to publish a journal in Italian 
and Spanish with a view to maintaining and improving the good relations 
of the two countries and also to increasing the solidarity of the Latin 
races in South America, and it is reported that à Brazilian Chamber of 
Commerce is likely to be formed at Genoa. 


Japanese Railways and Telegraphs.—At March 31, 1915, the total 
mileage of railways open to traffic was 7,766, of which 5,690 miles 
were represented bv the Imperial Government Railways, 1,387 miles 
bv privately-worked railways and light railways, and 689 miles by 
the South Manchuria Railway. 

The “ Railway News " states that the mileage of private tramways 
open to traffic aggregated 1,196 miles, comprising 629 miles of electric, 
195 miles of steam, 61 miles of gas, 243 miles of horse-drawn and 68 miles 
of the rikisha (man-drawn) tramways. 

The number of stations open to telegraph service was 1,530, of which 
905 were equipped for the acceptance of public messages, while the 
number of messages dealt with amounted to 48,276,062, including 
7,009,571 public telegrams. The length of electric communication lines 
extended 6,219 miles, and communication wires 73,935 miles, with 2,134 


. gets of telegraph, 10,529 sets of telephone and 3,360 sets of block instru- 


ments. 

The total length of power cables was 388 miles and the wire length 
1.466 miles, while there were 72 prime motors developing 24,633 H.P., 
76 generators representing 16,499 kw. The motor stock comprised 523 
motors (7,016 kw.) for power supply, 422 (29,692 н.р.) on 124 electric 
tramways, 24 (7,920 n.r.) on 12 E АЯ locomotives. The electric light- 
ing apparatus comprised 65,220 glow lamps (3,257 kw.) and 511 arc lamps 
(293 kw.), besides 30,869 glow lamps fitted in the carriages. The current 
generated was equal to 15,046,519 units and that transformed to 
7,952,714 units. The mileage travelled by the electric tramcars totalled 
5.389,347, with 5,955,819 units consumed for running purposes, and the 
electric locomotive mileage 136,409 miles, with 2,549,124 units of current 
consumed. | 


Madrid Underground Electric Railway.—The contract for the earth 
and masonry works of the first line of the underground electric rail- 
way system in Madrid has been given to a Spanish firm. 


Shanghai Municipal Electricity Works.—The accounts of the 
municipal electric supply undertaking for the year ended: Dec. 31, 
1916, show total capital outlay £935.905. 

Revenue was £264,323 and gross profit (after allowing £43,178 for de- 
preciation) £83,295, and after providing for interest, special charges, 
writing off stores, bad debts, depreciation of plant, &c., the balance 
carried to appropriation account was £47,318, of which £4,967 was con- 
tributed to general funds and the remainder carried forward. Plant 
capacity is 19.600 kw. (no alteration since last year), the capital cost per 
kilowatt being £47. 15s., and the maximum load was 19,167 kw. 
Income was 1:024. and works costs were 0:5314. per unit 
sold. 

In his report, the engineer and manager (Mr. T. H. U. Aldridge) states 
that notwithstanding shortage of plant and underground cables, there 
was a large expansion of business. Reverting to his remarks in last 
year's report on the defects of the two German-bnilt 2,000 kw. turbo- 
alternators, he says this year another tale of disaster concerning one 
of the 5,000 kw. A. E.G. machines could be told. For a m during 
the winter of 1916 the full supply of C could not always be kept 
up and some of the more recently connected large power users were put 
on restricted supply. Loss was suffered by the breakdown of the No. 3 
A.E.G. alternator at Riverside, because while the machine was out of 
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commission less efficient machines had to be run, with the result that 
the coal cost rose during that period. Units generated at Riverside and 
Fearon-road were respectively — 69,796,608 (increase 14,951,283) 
and 7,763,986 units (increase 317,958). Mr. Aldridge emphasises 
the acuteness of the demand for additional plant by stating that 
the percentage of spares is only 2-2 per cent. The units sold were 
62,160,796 (against 49,787,397); the load factor was 38:2 per cent., 
compared with 40-8 per cent. in previous year. Heating and cooking 
units (899.585, against 679,704) showed 32 per cent. increase in spite of 
the restriction of the radiators on hire to the same number as the previous 
vear, owing to shortage of gencrating plant. Transformers installed 
aggregate 20,571 kw. (net increase 2,286 kw.). For public lighting the 
remaining enclosed and flame arcs were replaced by nitrogen field half- 
watt metal filament lamps. Fines for lamps out have fallen by 60 per 
cent. There are 1,583 m.f. street lamps connected, besides 220 (in- 
crease 121) in private roads, &c., and also an increasing number of 
installations for lighting alley ways for which the landlord supplies the 
wiring, &c. House connections аге 21.859 (net increase 3,755), and 
total connections, including fans, radiatots and cookers, but not street 
lamps or motors, are equivalent to 694.833 (increase 73,755) 30-watt 
lamps. Motors connected are equal to 20.340 н.р. (net increase, 
5,790 H.-P. ). 

The estimated profit for 1917 is £38,725, interest allowed for being 
£48,250 and depreciation £50.202, the estimated profit being reduced by 
the fact that the price of coal has risen 50 per cent. above last year’s 
prices, Only 2-13 miles more of the 22,000-volt split conductor under- 
ground cables remained to be laid to complete the four trunk mains 
connecting Riverside with Fearon-road. The G.E.C. 10.000-kw. turbo- 
alternator arrived in good time, and a large temporary structure had to- 
he erected over the turbine room, there having been considerable delay 
in getting the steelwork from the United States. It has been extremely 
difficult to get the steel tubes for the boilers. The charges for current 
for light, heat and power (other than bulk supplies with special pro- 
visions in contracts) were inrecased by 15 per cent. at the beginning of 
1917, but there has been no falling off in the demands. New cotton mills 
and other factories requiring power are being built. = 

In a note accompanying the report Mr. Aldridge says some people in 
Shanghai, in common with those in English municipalities, have doubted 
the wisdom of building up a large power supply business and selling 
cheap units, but the result of the last few years’ working at Shanghai 
has conclusively shown that the bigger the output of these power units 
the greater the prosperity of the undertaking. The year’s net profit 
(£48,250), after meeting interest charges, special depreciation on the 
old Fearon-road. station (the steam generating plant in which will be 
«crapped in a few vears); reserve for bad and doubtful debts, brokerage 
and other special charges (in all £47.318). and after writing off £43,178 
for depreciation, was equal to 8:9 per cent. on the capital outlay. 


MISCELLANEOUS. 


An Electrically-operated Machine Gun.—It is reported that a new 
machine gun has been invented in Switzerland. The mechanism, 
which is operated by electricity, is stated to be capable of firing far 


more projectiles in a given time than any existing machine gun, апа. 


to fire without any detonation. 


Board of Trade Electrical Power Committee.— The Council’ of the 
Incorporated Municipal Electrical Association has passed a resolution 
protesting against the inadequate representation of municipal elec- 
trical industries on this Committee. | 

Amongst the local authorities who have passed similar resolu- 
tions are the Corporations of Bristol, Bradford and Sunderland. 

Inquests.— An inquest was held at. Lanner last week on two vouths 
named Wm. Н. Mugford and Nelson Geach who Меге killed on the 
3rd inst. 

?vidence was given by a miner named Harris, who said that the youths 
suggested going up an electric pole. He advised they had better not do 
that, but they persisted. He saw them commence to climb the pole, 
and then walked away. Returning a little later he saw Mugford on the 
middle bar. and it looked as if hi« foot was on fire. Geach was on the 
top of the pole lying across it. Witness called to the lads, but neither 
answered. He called a Mr. Read and at that moment Mugford's body 
fell to the ground. There were wire protections around the poles and 
notices were posted warning the public as to the danger of interfering 
with the poles. It was stated on the notices that the strength of the 
current along the wire was 10,000 volts. 

It was remarked bv a juror that Geach, thinking to fit himself for the 
Navy. had been climbing poles. He had mastered telegraph poles and 
then thought to try an electric standard. 

Thos. Read, farmer, stated that he saw the youths climbing the pole, 
and he shouted, asking them if they were not aware of the danger. He 
believed they heard him, but took no noticc. 

Mr. L. A. Hards, manager of the Cornwall Electric Power (*o., said that 
eme of the lads probably touched the wire and, in his convulsion, caught 
hold of the other lad, who was also killed. There was no cross connection 
between the wires. No one should ever touch a person in contact with a 
wire carrying current at 10,000 volts. The wires carrving the current 
went to 'l'resavean and were controlled from the Carn Brea section. The 
wires ran through from there to Carnon Valley. The current was supplied 
to Carnon Downs to keep some machinery there in order. He pointed 
out that even if the current were cut off from those wires they were still 
dangerous to touch, and when a man touched such a wire he would get 
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such a shock as would knock him off the pole. Although the energy 
would not be enough to kill him, he would receive a severe shock. 
People had been killed with current at 200 volts ; it was possible for a 
man to be killed by contact with the tran:way wires. The poles carry- 
ing the wires were protected andt most people understood the danger. 

The Foreman said that 90 per cent. of the people thought the 
current was cut off from Tresavean to Carnon. ' 

Mr. Hards said it was dangerous to touch the wire whether the power 
was on or not. The poles carrving the wire were 45 ft. high : 13 ft. from 
the ground were strands of barbed wire around the pole for a distance of 
18 inches, and on a certain number of poles danger notices were fixed. - 

The Coroner said the lads, knowing the danger, must have been arrant 
fools to climb the pole. j 

The jury returned a verdict of “ Accidental death." and expressed 
sympathy with the bercaved families. | 

On Tuesday an inquest was held at Dudley or Jcsoph C. Beaumont, 
who was killed at a local factory. 

Deceased had been employed at the factory since January last, and on 
Saturday morning he went to one of the blocks to put out unnecessary 
lights, Afterwards he invited a change hand ard а tool-sctter to ac- 
company him to the transformer house, the door of which he unlocked. 
After they had entered the building deceased mentioned that current of 
5,500 volts was passing through a high-tension switch. He went to the 
cubicle containing the switch, opened the door and directly after wards 
it was noticed that his right sleeve was smouldering and he was in a 
contorted position. Directly afterwards deceased dropped away from 
the cubicle and was found to be dead. 

Evidence was given that there was no reason for dc ceased to have gone 
near the cubicle. and he acted wrongly in taking two men with him. 
The marks on the cubicle showed that deceased must have touched a 
copper wire when the side of his arm and left leg were touching the case, 
thus making the contact and causing the whole of the current to pass 
through his body. He made what was a dead earth. which caused 
switches to trip out at the power station at Smethwick. Oldbury and at 
the factory. The case and the copper wire were ''earthed ” in accord- 
ance with the regulations of the Board of Trade, and additional pre- 
cautions. against accident had been adopted. 

A verdict of “ Accidental death " was returned. 


« Printers’ Pie, 1917.°°— We are pleased to notice that that ever- 
welcome annual, * Printers’ Pie," made its appearance on the 14th 
inst., and, judging by the list of emincnt authors and artists who have 
contributed to its pages, it will undoubtedly come as a cheery gleam 
to those on active service, in hospitals and camps, or at home. ~ 

There are stories by А. S. Barrow, Lieut.-Col. Ncwnham-Davis. Harry 
Graham, Wm. Le Qucux. Mostyn T. Pigott, W. Pett Ridge. Reg. Rigby, 
Geo. В. Sims and J. D. Symon. Drawings are contributed by a number 
of distinguished artists. | 

' Printers! Pie " is published hy the Sphere and Tatler (Ltd.). and ob- 
tainable at all booksellers and bookstalls at Is. net. It is indeed won- 
derful value at this price. 


Prohibited and Restricted Exports.— His Majestv in Council issued 
a Proclamation on Mav 10 consolidating previous Proclamaticns and 
Orders as to prohibited and restricted exports. ~ 

Articles marked Aare prohibited to all destinations, those marked Bto 
all ports and destinations abroad. other than ports and destinations in 
British Possessions and Protectorates ; and those marked C to all des- 
tinations in foreign countries in. Europe and on the Mediterranean and 
Black Seas, other than France and French Possessions, Russia, Italy and 
Italian Possessions. Spain and Portugal, and all ports in any such foreign 
countries, and to all Russian Baltic ports. 

The amended schedule includes : A, acroplane engines and parts; 
A.aluminium powder, aluminium alloys and manufacture of aluminiums : 
B. asbestos and articles manufactured wholly or partly thereof ; A, ball 
and roller bearings ; C, woven hair belting ; С, liquid or solid bitumen ; 
A. boilers and boiler tubes A, bronze powder ; B. insulated cables ; 
B. cadmium, alloys of cadmium and cadmium ore ; A. Brazilian car hon, 
carbons suitable for searchlights, malleable hematite iron castings, 
celluloid, cerium and its alloys (except ferro-cerium), and all metallic: 
acetates ; B. aluminium oxides and mixtures containing same : (', salts 
of aluminium (except aluminium nitrate 'and sulphate, alumino-ferric 
and ammonium alum); B, aluminium sulphate. alumino-ferric ; C, com- 
pounds of antimony (except sulphides and oxides of antimony); В, rul- 
phides and oxides of antimony ; B, barium peroxide and sulphate ; 
B, oxides and salts of cerium; B, compounds of chromium (except 
chromium acetate, chlorine and nitrate), and mixtures containing such 
compounds ; A, chromium acetate, chlorate and nitrate ; А, collodion ;- 
A, copper acetate: C, compounds of copper (except acetate, iodide, 
nitrate, sulphate and suboxide), and mixtures containing same; B, 
copper iodide ; A, copper nitrate ; B, suboxide of copper and mixtures 
containing same; B, copper sulphate ; С. iridium compounds; C, 
oxides of iron and iron sulphates ; A, lead compounds and mixtures con- 
taining same ; C, manganese compounds not otherwise prohibited ; В, 
mercury compounds and preparations (except nitrates) and mixtures 
containing same ; A, mercury nitrate ; A, nickel nitrate; В, nike 
oxides and salts (except nickel nitrate), and mixtures containing same ; 
A, all metallie nitrates ; C, chromium compounds : €. palladium com- 
pounds ; A, strontium compounds and mixtures containing same; C, 
metallic sulphides not otherwise prohibited ; B, oxides and salts of 
thorium; B. chlorides of tin; С, compounds of tin chlorides and 
oxide ; B, oxide of tin and mixtures containing same ; A. titanium com- 
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pounds; А, salts of platinum; B. tungsten compounds : C, uranium 
compounds ; B, zine chloride and sulphate and mixtures containing 
same ; A, zinc oxide ; B, zine sulphide ; A, zireonium compounds : A, 
` copper оге, regulus, matte, nitrate and precipitate; A, copper refined or 
unrefined, including brass, bronze and yellow metal, and all alloys of 
copper; С, electrical apparatus and plant not otherwise prohibited ; 
В, electric lamps (except carbon filament lamps, arc lamps for strect 
lighting and pocket electric lamps and parts); С, pocket electric lamps 
and parts; A, electrodes, carbons for electrical purposes ; B. ferro- 
cerium; В, ferro-chrome, ferro-manganese ; A, ferro-molybdenum ; 
B, ferro-nickel, ferro-titanium ; A, ferro-tungsten ; В, ferro-vauadium, 
silicon, spiegel, spiegeleisen ; A, ferro-silicon ; B. portable forges; A, 
fuel economisers constructed of c.i. pipes; C, compounds for electrical 
insulation ; C, leatheroid, oiled cloth and tape, vulcanised fibre ; C. zine 
barium pigments made from zinc salts and barium sulphate (except zine 
oxide); C,iridium and its alloys ; A, iron and iron articles containing 
chrome, cobalt, molybdenum, nickel. tungsten or vanadium: A, iron 
angles, bars, billets, ingots or pigs, pipes (wrought). plates, serap, tubes, 
&c. ; B, lead оге; A, lead, lead alloys, and manufactures of lead or lead 
alloys ; €, metal working machinery and parts ; A, magnetos and parts ; 
B, manganese and manganese оге; B, mica; A, mercury ; B, molyb- 
denum and molybdenite ; A, platinum, alloys of platinum and manu- 
factures containing same ; C, railway material (except carriages, loco- 
motives and wagons and their parts, steel rails and sleepers); A, railway 
rails, sleepers, springs and other constructional material, wheels, axles 
and tyres ; В, searchlights and parts ; A, engines for use on board ship. 
including Diesel and other internal combustion engines and parts, 
machinery for steamships, and parts, ships’ telegraphs and parts ; B, 
sparking plugs ; A, spelter and spelter dross ; A, steel and steel articles 
containing nickel or vanadium, steel containing tungsten or molyb- 
denum and tools or other articles made from such steel, steel bars, rounds 
and other sections and shapes steel structural material, ingots, plates, 
&c. : B. submarine sound-signalling apparatus ; A, telegraphs, including 
wireless and telephones and instruments and material therefor; A, 
titanium alloys and titanium ores; A, tungsten (except tungsten fila- 
ments for electric lamps ; B, tungsten filaments for electric lamps ; B, 
tungsten ores ; A, uranium alloys, alloys of uranium and uranium ores ; 
C, gas, steam and water valves; B, vanadium; B, insulated wires ; 
B, X-ray apparatus ; B, zinc оге; A. zine alloys, manufactures of zinc 
and zine dust ; A, zirconium and its alloys ; B, zirconium minerals. 
Prohibited Imports.—The importation of manufactures of rubber 
is prohibited as from May 10. 


Railway Rates.—The Board of Trade has placed “ strips, iron or 
steel, packed " in $lass C of the schedule of maximum rates and 
charges fixed under the Railway and Canal Traffic Act. 


Trading With the Enemy.—The “London Gazette" of Мау 11 
contains additions and alterations to removals from the statutory 
list of firms and persons with whom trading by firms and persons in 
the United Kingdom 1s prohibited. 

Among the names removed from the list is : 
rich (casa Edison), (Rio de Janeiro). 

Tribunal Case.— At Barnstaple last week the military applied for 
e the withdrawal of the exemption of Malcolm Y. Andrew, 18, Bl, 
premium pupil to the electrical engineer and manager of Barnstaple 
Corporation. | 

Mr. J. W. HADFIELD said the conditions imposed by tho tribunal when 
the exemption was granted were being observed. He had been training 
the man for 18 months. 

Ald. H. Barrett, chairman of the Electric Light Committce, said if 
the military would supply them with a competent substitute the man 
could go, but Mr. Hadfield could not devote the necessary time to train 
anyone to take Andrew's place. 

Mr. Woopcock (Military representative) said it was not for the mili- 
tary to supply a substitute. He knew of one switchboard attendant who 
had applied to the Labour Exchange fora post, but they had none for him. 

Mr. HaprrELp believed the man he understood to be referred to, piekcd 
up his knowledge of electricity and would require capable supervision, 
which he had not the time to devote. 

The application was dismissed, but Mr. Woodcock gave notice of appeal. 

Unemployment Insurance.—' Ihe Umpire has given the following 
decisions :— | 

Contributions are payable in the case of workmen engaged in the 
manufacture of electrical cooking and heating apparatus; but con- 
tributions are not payable in respect of workmen (other than those 
engaged in saw-milling or machine wood work) engaged in the work of 
handling, pre paring and creosoting telegraph poles and other timber, 

Wage Awards.—Owing to several non-federated firms not com- 
plvinz with the national wage award made recently to the engineer- 
ing, foundry and shipbuilding trades, the Ministry of Munitions has 
circularised trade unions, notifying them that steps are being taken 
to obtain statutory powers to enable the Ministry to make the award 
compulsory. At present non-federated firms cannot be compelled 
to рау the award. The compulsory recognition of wage awards 
made in future by the Committee on Production will probably allay 
much of the irritation which has arisen through delay in their general 
application. 


- Wiremen's Wages.— Requests have been made by wnemen and 


wiremen's mates in the electrical section of the London Ccunty 
/ 


Brazil :—Figner, Fried- 
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Council’s tramway department for an increase of 23d. and 2d. an 
hour respectively in their rates of pay ; and by men employed at 
Greenwich generating station that their war bonus shall be increased 
to 12s. a week as from April 1 last, have been referred to the Elec- 


trical Conciliaticn Board. Z 


Imports.—The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during April, 
1917, and (5) the aggregate figures from Jan. 1 to April 30, with in- 
crease or decrease compared with corresponding periods of 1916 :— 

E'ectrical machinery, (u) £129.808 (increase £22,284). (b) £490,516 

(increase £118,789) ; including gencrators and motors other than for 
aeroplanes, motor cars and cveles, (a) £14,023 (increase £1,716). (b) 
£76,225 (increase £18,878); and electrical machinery uncnumerated, 
(а) £115,785 (increase £20,568), (b) £414,291 (increase £99,911); tele- 
graph and telephone cables other than submarine, (a) £1,122 (decrease 
£7.926), (b) £43,852 (increase £12,115); telegraph and telephone appa- 
ratus, (a) £2,585 (decrease £41,987), (b) £11,572 (decrease £79,989) ; 
other electrical wires and cables, rubber insulated, (а) £1,242 (decrease 
£3.370), (b) £22,533 (decrease £11,624) ; with other insulations, (a) £1,024 
(decrease £676), (b) 3,672 (increase £668); carbons, (a) £9,128 (in- 
crease £2,386), (b) £31,804 (decrease £1,499); glow lamps, (a) £4,674 
(decre: se £32,478). (b) £59,590 (decrease £26,823); arc lamps and electric 
searchlights, (a) nil, (b) £38 (increase £38); parts of arc lamps and 
searchlights (other than carbons), (a) £10,345 (inerease £5,157), (b) 
£37.482 (increase £12,305) ; primary and secondary batteries, (a) £27,071 
(increase £9,924), (b) £129.374 (increase £59,083) ; meters and measuring 
instruments, (a) £596 (decrease £2,790), (b) £9,107 (decrease £3,219) ; 
switchboards, («) nil (decrease £5), (b) nil (decrease £253); electrical 
goods and apparatus unenumerated, (a) £48,090 (increase £29,167), 
(Б) £175,639 (increase £84,691). Total of electrical goods and apparatus 
other than machinery and uninsulated wire, (a) £106,177 (d30rease 
£42,398), (b) £524,963 (inerease £45,583). 


Exports.—The exports of electrical machinery, material, &c. (a) 
during April, 1917, and (b) from Jan. 1 to April 30, with increase or 


decrease compared with corresponding periods of 1916 were as 


follows :— 
Electrical machinery, (a) £87.809 (increase £6,333). (b) £490,036 
(increase £100,303) ; including railway and tramway motors, (a) £360 
(decrease £970), (0) £10,643 (decrease £2,604); other generators and 
motors except for aeroplanes. motor cars and cycles, (а) £43,320 (increase 
£4,082), (0) £271,552 (increase £64,086) ; and electrical machinery unenu- 
merated, (a) £44,129 (increase £3.221), (b) £207,841 (increase £38,820) : 
telegraph and telephone cables, submarine (a) £23,955 (increase £7,223), 
(^) £95.979 (increase £10,577) ; other than submarine, (a) £77,554 (in- 
crease £34,794), (b) £298,869 (increase £96,953) ; telegraph and telephone 
apparatus, (а) £12,254 (decrease £10,681), (0) £69,828 (decrease £23,029) ; 
other eleetrical wires and cables, rubber insulated, (a) £6,941 (decrease 
£23,664), (b) £109,777 (decrease £32,349); with other insulation, (а) 
£11,462 (decrease £47,271), (b) £133,502 (decrease £100,918) ; carbons, (a) 
£1,312 (increase £44). (b) £8,486 (increase £4,956); glow lamps, (a) 
£8,843 (decrease £2,095), (b) £49,501 (decrease £218); arc lamps and 
searchlights, (a) £10 (decrease £700), (b) £10,548 (increase £5,697) : 
parts of are lamps and searchlights (other than carbons), (а) £4,581 (in- 
crease £2,929), (b) £15,919 (increase £11,312) : primary and secondary bat- 
teries, (a) £10,611 (decrease £10.486), (b) £63,340 (decrease £15.739) : 
meters and measuring implements, (a) £6,349 (decrease £8,254), (5) 
£45.193 (decrease £14,053) ; transformers, (a) £2.471 (decrease £1,606), 
(^) £22,747 (increase £4,844): switehboards, (a) £1,788 (decrease £4.555), 
(^) £10,206 (decrease £11,305) ; electrical goods and apparatus unenu- 
merated, (a) £52,574 (increase £11,756), (L) £232,545 (increase £50,348). 
Total of electrical goods and apparatus, other than machinery and un- 
insulated wire, (a) £220,705 (decrease £52,569, (b) £1,166.500 (decrease 


613.518). 
EDUCATIONAL. 


Armstrong College, Newcastle-on-Tyne.—The Council have ac- 
cepted the offer of the Ebbw Vale Steel, Iron & Coal Co. of three 
exhibitions of £60 per annum for students in the mining department. 


New Technical Sehool.—The Dudley Education Committee has 
requested the Town Council to purchase land in the Ednam-road for 
the erection of a new technical school. which is to be provided jointly 
by Dudley Town and Staffordshire County Councils. i 


Engineering Apprentices’ Education.—Glasgow School Board ree 
cently received an offer from Messrs. Barr & Stroud to co-operate in 
the education of their future apprentices by means of scholarships, 
and the offer has been referred to a Npecial Committee for report. 

The firm stated that they were of opinion it would be to the advantage 
of apprentices that they should stay at the dav schools until they were at 
least 15 years old. and provided the year spent at school from 14 to 15 
was devoted to subjects specially suitable for and interesting to engineer- 
ing apprentices, they had resolved to institute 10 scholarships of £10 
each tenable for one year ; they would be awarded to boys of 14 years 
recommended by the headmaster of certain selected schools ; they would 
be tenable at a school in which a course of instruction in mathematies 
aud practical physics suitable for engineer apprentices could be followed ; 
the boys, before taking up the scholarship. would sign an agreement to 
serve five years’ apprenticeship with the firm to the trade of instrument- 
making or of engincering. 
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TENDERS INVITED AND ACCEPTED. 


Electrical and General Stores. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
May 25 for 12 months’ supply of Various Stores. l 
Mechanical Stoker. | 

WaRRINGTON Electricity and Tramways Committee require 
tenders by noon May 22 for an Underfeed Type Mechanical Stoker. 
Specification, &c., from the Borough Electrical and Tramways 
Engineer. 

Electric Lamps. 

The VicrorRIAN RaILWAY COMMISSIONERS require tenders by 
11 a.m. May 23 for supply of 8,250 Incandescent Electric Lamps 
during the year ending June 30, 1918. Specification, &c., from the 
Commissioner’s Offices, Spencer-street, Melbourne. 

Telephone Operators’ Chair Fittings. 

The CoMMISSIONERS OF H.M. Works, &c., require tenders by 
11 a.m. May 18 for the supply of Telephone Operators’ Chait Fittings. 
Forms of tender, &c., from the Controller of Supplies, King Charles: 
street, Westminster, S.W. 1. 


- 


BaAnROw-IN-FUvRNESS.— The following tenders have been accepted 
by the Corporation :— 7 | 

British '"'homson- Houston. Co., 250 kw. rotary converter, £1,165; 
Stirling Boiler Co., water-tube boiler, £4,221; British Insulated & Helsby 
Cables, wire, joint-boxes and cutouts ; A. F. Goodwin & Co., fuse wire, 
&c. ; General Elec. Co., switches and lampholders ; А. P. Lundberg & 
Sons, adapter and pin plugs; Chamberlain & Hookham, meters ; 
Ferranti (Ltd.). meters and meter boards ; Drake & Gorham, tantalum 
lamps, &c. ; Doulton & Co., pipes and troughs; L. Andrew & Co., Para 
strip, &c. ; Dussek Bitumen Co., insulating compound, &c. ; Vacuum 
Oil Čo., oils; Н. б. Mable & Son, shellac, varnish, &c. 

LowpoN County CouNciL.— Only one tender was received for the 
supply of six auto-transformers requircd in connection with the pro- 
posed supply of power in the Woolwich district—viz., from the 
British Electric Transformer Co., at £596. 9s., and this has been 
accept: d. 

SouTHEND.—The Council has accepted the tender of the Worthing- 
ton Pump Co. for a centrifugal pump at the electricity works at 
£53. 10s., also the tender of John Sadd & Sons, at £47. 14s. 6d., for 
meter boards. 

BATTERSEA (LoNDpox).— The following tenders have bcen accepted 
by the Borough Council :— | : 

Reason Mfg. Co., electrolytic meters ; Pryke & Palmer, ironmongery 
&c.; Jensen & Nicholson, varnish, &c.; Doulton & Co., stoneware 
pipes ; Dussek Bitumen Co., box compound and bitumen composition. 

FARNBOROUGH.—The Council has accepted the tender of the 
Pulsometer Engineering Со. (at £112. 10s.) for an electric motor and 
pump for the sewage works. " 

Leeps.—The Electricity Committee has accepted the tenders of 
the British Thomson-Houston Co. for lamps and h.t. switchgear, 
Tramway Supplies (Ltd.) for h.t. switchgear, and J. Henry (Ltd.) for 
castings. 

SovTH SnrELDs.— The Corporation have accepted the tender of the 
British Westinghouse Co. for extensions and alterations to the 
1,500 kw. turbine, at £940. 

WOLVERHAMPTON. —The Council has accepted the tender of the 
Staveley Iron & Coal Co. for с.і. condenser pipes at £825. 


Commonwealth Contracts.—The following tenders have been 


accepted bv the Australian Government Departments :— 

Postmaster-Gereral's Dept., Melbourne.—British General Electric Co., 1,000 condensers 
]s. 10d. each, 20 strips keys 12s. 9d. strip, 100 microphones 5s. 9d. each, 2.000 caps for 
supervisory lamp Sd. each, 100 strips. jacks. 10s. 8d. strip, 120 strips ditto 8s. 6d. strip, 
200 supervisory lamps lOd, each, 300 line lamps 10d. each, 100 ditto 1s. each, 100 nuts 
2d. each; Warburton Franki, 5,000 dry cells, Is. 11d. each. 

Postmaster-General's Dert., Sydney.— Western Electric Co., 50 carbon blocks 2s. each, 
10 coils £2 each. 50 condensers 11s. each. 4,500 ditto 2s. 5d. each, 3,500 cerds Is. 104. 
each, 150 diaphragms 9d. each, 1,800 line lamps 6:4. each. 40 resistances 1s. 5d. each, 
1.120 Ib. solder 1s. 8d. per lb. ; Jas. Paton & Co.. 300 carbon blocks 1s. 2d. each, 120 micro- 
phone chambers 2s. 4d. each, 75 ditto 2s. 3d. each. 1,000 diaphragms 8d. each, 1,200 ditto 
7d. each. 500 ditto Sd. each, 200 indicators 4s. 2d. each, 25 strips jacks 17s. per strip, 
1.000 lues jd. each, 5,000 plugs 15. 6d. each. 4.500 ditto Is. 1d. each; Lawrence & Hanson 
Co., 50 condensers 6s. 2d. each, 600 cords 3s. 14. each, 6.000 ditto 1s. 84d. each, 2.000 ditto 
25. 244. each, 1,000 earpieces 544. each, 750.000 stanles 4s. 1144. per 1,000 ; Oliver Mfg. 
Co., 10.000 fuses 34d. each. 1,000 ditto 9d. each, 300 switches Єз. 10d. each; British 
General Electric Co.. 150 bells sets, £2. 165. each: India Rubber Gutta Percha & Tete- 
graph Works Co., 7,500 copper binders 5s. 8d. per 100. 5,000 ditto 6s. 4d. per 100, 9,000 
ditto 10s. per 100. 8,000 ditto 12s. 9d. rer 100. 2.500 ditto 15s. рег 100, 5.000 coprer tapes 
4s. 6d. per 100, 15,000 ditto 7s. per 100, 5,000 ditto 12s. 6d. per 100, 3,000 ditto 15s. 6d. 

er 100, 
i Postmaster-General’s Dept.. Brisbane, —Western Electric Co., 400 lamps 6jd. each, 
150 arresters 5з. each, 30 sounders 105. 10d. each. 200 cords Is. 9d. each, 200 ditto 15. 11d. 
each, 100 ditto 3s. 8d. each, 28 strips jacks Bs. 6d. per strip, 45 ditto 9s. 6d. per strip, 50 
keys 35. 6d. each, 60 ditto 9s. 6d. each. 850 plues Ss. per 100. 5 relays 7s. 6d. each, 40 ditto 
13s. 3d. each, 20 ditto 9s. 9d. each. 2 ditto 7s. 6d. each. 20 ditto 10s. 3d. each. 50 ditto 
10s. 6d. each, 5 ditto 17s. each, 20 ditto 355. each, 95 resistances 15. Sd. each, 100 calcu. 
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laeraph ribbons 4s. 9d. each. 20 strips lamp sockets, strips of 10, 95. per strip, 80 terminal 
strips 4s. 6d. each; British Insulated & Helsoy Cables. 11 miles wire £22. 17s. per mile, 
20 miles ditto £7 per mile, 6 artificial lines £20 each, 2 relays £7 each, 5 lever switches 14s. 
each, 100 cords 2s. each. 250 ditto 2s. 7d. each; India Rubber, Gutta Percha & Tele- 
graph Works Co., | Wheatstone automatic receiver 13s. 3d., 2 recordine armatures 70s, 
each. 6 spindle and gear wheels 17s. 3d. each, 2 polechaneer blocks £7. 10s. each, 3 jewelled 
pivct springs for transmitter 13s. 3d. each, 6 star wheels for tape feed 9s. 3d. each. 3 ‘аре 
guide plates 21s. 6d. each. 1 chain for driving motor weight: Jas. Paton & Co., 25 indi- 
cators 4s. 4d. each, 150 plugs 15. 8d. each, 4.500 ditto 15. 2d. each, 2,500 ditte 1s. 6d. 
each. 200 ditto Is. Sd. each 60 electrical registers 32s. each, 10 relays 5s. 8d. each. 275 
terminal strips 6s. 10d. each: Noyes Bros.. 40 miles wire £36. 10s. per mile: Electric 
Supplies & Engineering Co., 2 ammeters £8. 10s. each, 2 voltmeters £8 each: H. Rowe & 
Co.. 1 megeer £33. 12s., 2 mergers £8. 18s. each. 

Postmaster-General's Dert., Adelaide. —Lawrence & Hanson Со.. 5.000 cords 714. each, 
300 ditto 15. 2d. each, 150 ditto 25. 10!d. each, 300 ditto 2s. 8d. each: British General 
Electric Co., 200 telephones, with generator, for extension stations, 59s, each ; Western 
Elec. Co., 50 telephonemeters £2. 7s. 10d. each. 10 repeatine coils 8s. 9d. each: India 
Rubber, Gutta Percha & Telegraph Works Co., 500 fuses Sid. each: Callender's Cable & 
Construction Co.. 10 miles’ wire £22. 15s. per mile, 30 miles ditto £33. 10s. rer mile. 30 
miles ditto £23. 15s. per mile. 5 miles ditto £11. 5s. per mile, 8 miles ditto £13. 15s. per 
mile; Gray Bros., 8,000 spindles 1s. 31d. each 


APPOINTMENTS VACANT AND FILLED. 


An experienced electrician is wanted for docks and railway. 
See advertisement. 


Mr. J. T. Fayle, of Leyton, has been appointed traffic superin- 
tendent of the Southend tramway system. 


BUSINESS ITEMS. 

On the 21st inst. Messrs. W. T. Henley’s Telegraph Works Co., Ltd. 
wil remove their Birmingham branch offices and stock rooms to 
Broad-strcet chambers. The new premises will afford facilities for 
carrying much larger stocks of clectric wires and cables, flexible cords, 
jointing materials, boxes, tapcs, &c., to meet War demands for 
urgent delivery. The new telephone number is Midland 790, but 
the telegraphic address remains * Henletel, Birmingham." 


For reasons of health Mr. A. E. G. Braithwaite has retired from 
the firm of Messrs. Braithwvite & Kirk, engineers, of 117, Victoria- 
street, London, S.W., and West Bromwich, Birmingham, &c. The 
remaining partners (Messrs. J. H. Humphreys and A. Anderson) have 
taken over the business and are continuing it under the title of 
Braithwaite & Co., who will receive all debts due to and discharge 
all liabilities by the late firm. 

Fred Collins and Chas. Edward Price, electricians and electrical 
engineers, 35, Moorfields, Liverpool, and 284, MarKet-street, Hovlake, 
have dissolved partnership. Debts by or to the Liverpoo! branch 
wil be paid or received by Mr. Collins, and those in respect of the 
Hoylake branch by Mr. Price. 


Sale of Shares by Tender.—The Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting. 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of June 14. 
Further particulars are set out $n an adverlisement. 


Amendment of Patent Specification.—It is announced that Mr. 
C. O. Bastian is seeking leave to amend the specification of Letters 
Patent No. 12,867/1914, granted to him for " Improvements in or- 
relating to electrical resistances.” Particulars are given in the 
` Illustrated Official Journal (Patents) ”’ of May 9, and notices of 
opposition must be given within a month from that date. 


CATALOGUES, &c. ' 


Switchgear.—-We have received from the British Westinghouse 
Electric & Mfg. Co., Trafford Park, Manchester, a group of ten well 
prepared; nicely illustrated leaflets which show a series of the com- 
pany's switchgear installations. Each leaflet gives a clear illustra- 
tion of sume piece of switch equipment or switchgear supplied by 
the company, together with brief particulars of its construction and 
operation. : | 

Wiring Hints for Western Electric Inter-phones.—A booklet has 
been ‘issued by the Western Electric Co., Ltd., under the above title, 
giving some useful hints of '' Inter-pbone " connections. 

After dealing with typical equipment, the fitting of wall and table 
sets, the location of batteries, &c., the installation and wiring is explained, 
the use of cable terminals and the waxing and forming of the cable being 
illustrated by appropriate diagrams. A wiring diagram for a complete 
7-line system is presented. Some brief directions for finding and clearing 
faults are given. Finally there is a concise explanation of the working 
of the sets. 


M. 


LIQUIDATIONS, &c. | 
Meetings of creditors and contributories of the Australian Metal 
Co. (Ltd.), 14, George-street, London, E.C., will be held on Oct. 23. 
at 33, Carey-street, London, W.C. 
Claims against the Harman Electric Co. (Ltd.) are to be sent by: 
June 30 to the liquidator, Mr. P. F. Huddleston, 72, Finsbury-pave- 
ment, London, E.C. | 
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MUNICIPAL ACCOUNTS. 
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Adelaide (S. Australia.) —The accounts of the Municipal Tramways 
Trust for the two years ended July 31 last have Leen issued :— 

Total canital expenditure £2.279.930 and total appropriation (in- 
cluding reserve, interest and sinking fund) £691,005. The following 
figures relate respectively to the four half-vears ended (a) Jan., 1915, 
(5) Julv, 1915, (c) Jan., 1916, and (d) July, 1916 : Revenue (a) £157,149 
— 15-024, per car. mile, (b) £153,283 - 15-25d., (c) £160,463 —16d.. (d) 
£163,789 — 10-73d. Total costs, including operating expenses, reserve, 
interest and sinking fund (a) £62,431, (b) £62,390, (e) £64,579, (d) £64,696, 
Total working expenscs were (a) 9-22d., (b) 945d.. (c) 9-68d.. (d) 10-05. 
per ear-mile, Excess of receipts over working expenses was (a) £60,261, 
(Б) £58,129, (c) £63,019, (d) £64,750.  Car-miles run were (a) 2,509,185, 
(6) 2,405,172, (с) 2,390,519, (d) 2,328,524. 

Blaekburn.— The gross capital expenditure of the tramways 
department at March 25 was £336,258, the amount repaid being 
£111,962. 

Revenue was £67,434 (compired with £68,410 in previous year), 

working expenses were £50,156 (£46.964) апа gross. profit was £17,277 
(£21,446). Interest required £3,002, sinking fund instalments £10,002, 
public works loan re payments £6,022, and income tax £670, leaving a nct 
deficit. of £2,439 (compared with a protit of £1,756). Receipts per ear- 
: mile were 14-444. against 14-124.) and working expenses (includirg 
power) were 10-864. ; passengers carried. were 11,862,343 (12,246,151) 
and car-miles run 1.052,078 (1,091,050). In his report, Mr. J. H. Cowell 
(zeneral manager) states that the units consumed increased from 1:53 to 
1-64 рег car-mile, due to changes of drivers. Current cost. 2-48d. (against 
2-134.) per car-mile, due to increased consumption per car-mile and to 
the increase of current. There are 12 women drivers and 42 women 
conductors. £2,983 was paid to dependents of men serving with H.M. 
Forces. 

Durban (Natal).—The accounts of the electric supply department 
for the vear ended July 31, 1916, show that the net capital liability 
is £100,000 (no increase). 

Revenue was £116,008 (compared with £104,554 in previous vear) 
working: expenses were £34,076 (£48,522), capital charges, interest and 
sinking fund required £20,231 (£19,160), and £12,000 (£12,778) was 
placed to depreciation and renewals, and £17.936 (£17,336) contributed 
` to borough funds, leaving a surplus of £10,864 (£3,418) The total 
amount contributed to borough funds is now £198,537. Units sold were 
20,025,906 (17,659,922). Corsumers increased from 7,23) to 7,717. 

The borough electrical engineer, Mr. John Roberts, says in his re port 
the supply for motive power is the branch of the business showing the 
greatest de velopment, the units sold for power purposes being 7. 092, 749 
(against 5.680,174), exclusive of tramway and Government supplies. A 
fair proportion of this power supply is used outside the borough, and Mr. 
Roberts is in favour of encouraging such demands and making the 
district attractive to those desiring to establish industries. A turbine 
has been put down at the works running at 3.000 reve. per min. and 
driving a three-phase alternator at the same speed, as well as a 1,000 kw. 
d.c. generator through gearing. Mr. Roberts believes this to be the first 
turbine driving a generator through gearing installed in South Africa, 
and it has run most successfully. A new British Westinghouse con- 
denser fitted with a rotary air pump has also been purchased. Average 
receipts were 1:374. per unit, and total expenses, including capital 


charges, were 1:034. 


Leeds.— The statement of income and expenditure on the Corpora- 
tion tramways for the vear ended March 31 shows that the income was 
£515,806 (compared with £475,505 in previous year). and that general 
repairs and maintenance cost £53,200 (against £42,786). Power 
expenses were £37,560 (£33,766). less power ured at depots, &c., 
£2,462 (£1,751), war bonus required £10,765 (£5.511), and balance 
carried to net revenue account was £254,320 (£230,278). 

То this sum was added £2,378 (64,413) bank interest, and £7.377 
(£5,867) dividends on investments. Interest on Sovereign-street and 
Burmantofts property required £3,343 (£3,218), interest om capital 
£49,776 (£49,444), income tax £17,846 (£15,349), rent of lines, &c., of 
Morley tramways £3,018 (£3,071), and war allowances to dependents 
£12,890 (£13,270 )¢leaving net revenue £177,200 (£165,204). Out of this, 
redemption fund required £64,204 (£72,488), contributions to cost of Act 
£445 (£703), renewals of permanent way £30,000 (£3,146), revenue con- 
tribution to capital outlay £2,373 (nil), and reserve for third-party risks 
£746 (£2,044), the net surplus being £79,431 (£71,821). 

Marylebone (London).—The revenue statement of the electricity 
undertaking for the December quarter gives the following par- 
ticulars :— 

Units sold 5,341,237 (an increase of 358,783 over the December quarter 
of 1915). income from consumers £63,252 (increase £2.783), gross re venue 
£72,918 (compared with £69,991), expenditure £25,383 (against £21,636), 
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tota] costs (other than capital charges) were 1-141d. (against 1-042d.) per 
unit sold. Coal cost increased 14 per cent., and repairs were abnormally 
high. The sales and. publicity department showed a credit balance of 
£571 (£343) for the quarter. The credit balance for the June, 1916, 
quarter was £17,045 (against £15,872 for corresponding quarter of 1915), 
for the September quarter £14,504 (£14,637), and. for the December 
. quarter £43,272 (£44,167), total for nine months £75,721 (£74.677). 

The estimates for the year ending March, 1918, put the income at 
£226,270, and the credit balance, after meeting all expenses and ар 
charges, at £1,821. , 

Reading.—The accounts of the tramways department for the past 
усаг show a net profit of £7,268 (compared with £7,485 in the 
previous vear), and £4,000 of this is to be devoted to relief of rates. 

Receipts were £45,404 (against £41,659), gross profit was £20,185 
(£19,750), exclusive of £6 bank interest. Interest on capital required 
£6,677 (£6,690), sinking fund £5,061 (£5,061), and income tax £1,185 
(£560). leaving the net profit above mentioned. Атту service allowances 
absorbed £1,544 (£1,253). Trathe receipts were 11-480. (10-40d.) per 
car-mile, Wages increased by £1,545 and total working expenses by 
3.309, coal alone accounting for £1,207 inerease. Passengers carried 
were 10,919,533 (9,953,906) and car-miles run 912,258 (924,656). 140,775 
(138.881) parcels were carried. 

Rochdale.—At the last meeting of the Gas and Electricity Com- 
mittee it was reported that there was a deticit on the past year's 
working of the electricity department, while the gas profit was also 
down by £11,358. 

The total income of the electricty department was £62,035 (increase 
£10,727). and working expenses were £54,574 (increase £24,190). Coal, 
coke and removal of ashes cost £32,594 (increase. 613.894), repairs and 
maintenance of works and plant £9,450 (increase £6,974), and wages 
increased £1.243, the total of generation costs being over £47.000, or 
nearly £22,700 more than in the previous year. Gross profit was £7,461, 
interest and sinking fund charges amounted to £20,464 (against £17,686), 
and after paving half wages to men on.active service and war bonus £767 
(against £704) there was a net deficit of £13,430. Last year there was a 
surplus of £2,537. Gross capital expenditure is £241,721. Reserve fund 
amounts to £7,395 (increase £2,537), depreciation fund to £12,703 (in- 
crease £2,417) and sinking fund to £44,316 (increase £9,302). Loans re- 


риа amount to 422.119. Units generated were 16,500,000 and sold 
14,809,985, -£7,.395 is to be taken from the reserve fund towards meeting 


the deficit and that the remainder (£6,035) is to be carried forward as a 
debit balance. 
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COMPANIES’ MEETINGS AND REPORTS. 
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West India & Panama Telegraph Co. (Ltd.) 


The 80th ordinary general meeting was held on Wednesday, Sir 
ALEXANDER FREEMAN Kine, K.C.B. (chairman of the company), 
presiding. — - 

The SECRETARY (Mr. J. Winser) having read the notice convening 
the mecting, the minutes of the ordinary gene ral meeting held on Nov. 15, 
1916, and the report of the auditors, 

The CHAIRMAN said : You will have no doubt noticed that the amour.t 
to the credit of revenue during the half-year in question shows an increase 
as compared with the corresponding period. lt is true the expenses also 
show considerable increase, but on balance we are about £6,000 to the 
good, and we are thus able to recommend the payment of a dividend on 
the ordinary shares, which we were not able to do last year. Owing to 
circumstances which we hardly dare hope will be of a permanent nature, 
our traffic receipts show an improvement, not only in the period with 
which we are now dealing, but during the current half-year. I will not 
essay to make a forecast of the tuture of our Company. We can only 
hope for the best. But while congratulating ourselves on the increase in 
tra Же receipts we must not forget the growth of expenses. The cost. of 
labour and of materials has, as you are aware, increased considerably, 
and will, I fear, continue to increase for atime, You will no doubt have 
noticed that £4,000 has been placed to reserve. As regards that, I may 
pe enn › хау that it is now more than two years since it has been found 
possible to take a similar prudent step, and I think you wilkall agree that 
your directors have acted rightly in seizing this opportunity to strengthen 
our financial position. When I addressed you in November last 1 told 
you that our mortgage debentures fell due for payment on Dec. 31 last, 
and that it was our intention shortly to issue a circular inviting the 
holdeis to renew them for a period of 10 years. The then state of the 
Money Market was not propitious for such an operation, certainly not for 
A renewal at par: and I mentioned that it would be necessary to offer 
some inducement in the form of a cash payment. After careful con- 
sideration, the Board decided to offer the debentures for renewal at £93 
per £100 bond, to continue to bear interest at 5 per cent., the term of 
renewal to be for 10 years—namely, to Dec. 31, 1926. А certain number 
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of bonds were renewed under an arrangement with our bankers on the 
understanding that when the market was more favourable we should ask 
our shareholders and others to buy them from the bank at the same 
reduced rate of £93 per £100 bond. I mention this to prepare you for 
the receipt later on of a circular dealing with this matcer. You are 
already aware that it is considered desirable to hold our shareholders’ 
meeting. annually instead of half-yearly, and consequently a resolution 
will be submitted altering the Articles of Association in accordance with 
the terms of the notice calling this meeting. I will now move that the 
report and accounts as submitted be adopted. 

Mr. H. W. BIRKS «seconded the resolution, which was unanimously 
adopted. | 

Sir Alexander King. K.C.B., was then elected a director, апа Messrs. 
Deloitte, Plender. Griffiths & Co. were reappointed auditors. 


A resolution altering the Articles of Association was subsequently 


adopted, and a vote of thanks to the chairman and staff terminated the 
proceedings. 


^ BRITISH WESTINGHOUSE ELECTRIC & MFG. €C. (LTD.)—-It is 
announced that arrangements are being made for carrying into effect 
an agreement made by this company for transferring to this country the 


control hitherto exercised by the Westinghouse Electric & Mfg. Co. (of 


‘Pittsburg, U.S. A.) and its connections, over the majority of the preference 
and ordinary shares of the company. у 
ап option exercisable on or before June 1 next to purchase the whole of 
their preference and ordinary shares, together with their debenture stock, 
of which they hold à majority. The agreement provides that a holding 
company shall be formed in Great Britian to buy the shares and deben- 
ture stock held in the United States, and that this holding company shall 
issue to the American sellers in payment, approximately, £1.250,000 
-5 per cent. first lien bonds redeemable in 10 years, creating a first charge 
upon all property of the holding company. The holding company is to 
have a capital of £500,000, divided into £300,000 6 per cent. preference 
‘shares of £1 cach and 200,000 ordinary shares of £l each. It is at present 
proposed to issue only 200,000 preference shares and 100,000 ordinary 
shares, one-half of the latter to be allotted to the American vendors in 
part payment of the purchase consideration. 


CALCUTTA ELECTRIC SUPPLY CORPN, (LTD.)-—During the past year 
23,575,211 units of electrical energy were sold, com pared with 21,081,928 
units in 1915. The number of houses connected at Dec. 31 was 9,461, 
against 8,768. The profits amount to £167,371, which, with balance 
from 1915 and interest received on money at deposit, makes a total of 
£199,847. After deducting the interim dividend of 3} per cent. (actual) 
paid on the ordinary shares in November, the dividends paid and accrued 
on the preference shares, &c., there remains £138,351. "The directors 
recommend that £40,254 bc placed to credit of depreciation and renewals 
account, that £2,500 be added to reserve fund, and that a final dividend 
be paid on the ordinary shares for the second half-year at the rate of 
6 per cent., actual, making 94 per cent. for the! year, which will leave 
£65,150 to be carried forward, after providing for the directors" extra 
remuneration of £2,500, but subject to excess profits dutv. The expen- 
«liture on capital account last year amounted to £91,058, the total outlay 
now being £1,406 938. 9s. 7а. The demand for electrical energy continues 
to increase steadily. Under the terms of its license, the company is 
bound to meet any demands for supply of current that may be made, but 
on account of the difficulty in procuring additional plant it has been found 
necessary to publish a notice that the company regrets its inability to 
acce pt applications in excess of the capacity of the available plant. 


CITY OF SANTOS IMPROVEMENTS CO. ( LTD.) —At the recent mecting 
the managing director (Mr. H. K. Hevland) stated that the number of 
passengers carried. on the tramways showed a satisfactory increase of 
just over half a million. А «mall proportion of the increase was due to 
the additional three-quarters of à mile of line converted from mule to 
electric traction, thus completing the conversion of all lines, The con- 
sumption of energy for electric light and power continued to show a 
steady increase, There had been a dectease in the number of private 
gas consumers, but those. no doubt, had switched over to electric light, 
so that what they lost on the one hand they partly recouped on the other. 
As all their undertakings were being worked under such abnormal con- 
ditions it would be useless to make any detailed comparison with previous 
years, but under the circumstances the results were most gratifying. 

CLEVEDON, PORTISHEAD & DISTRICT ELECTRIC SUPPLY CO. (LTD. )— 
‘The chairman (Mr. Н. B. Napier) stated at the recent meeting that there 
had been a satisfactory growth of the undertaking, and in spite of the 
very difficult conditions prevailing the gross revenue was more than 
double that. of the previous усаг. The number of consumers connected 
to the mains in Portishead had been increased from 179 to 193, and the 
sub-station at Bower Ashton was supplying power to the South Liberty 
‘Colliery and the Ashton Vale Brick Works. The extension of mains 
through long Ashton village was duly authorised last year and was 
almost completed, a number of consumers having recently been con- 
nected пр. The total receipts were £3.955, compared with £1,737 last 
year, and, notwithstanding the increased costs for fuel and other ex- 
penses, the gross profit was £884. compared with £696, 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
report for the past year states that operations in Kalgoorlie have been 
continuously maintained, and all important customers are still taking 
current, though in some cases in less quantity than formerly. The con- 
tinuation of the war has accentuated the shortage of labour, causing 
difficulties, including a further increase in the cost of supplies and in 
taxation. These unfavourable factors have caused a decrease of the 


"toss profit for the year of £4, 167 and (owing to heavier taxation) in the ` 
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net profit of £4,926. Notwithstanding the reduced profit, the dividend 
at the rate of 4 per cent. per annum has been paid to the holders of the 
preference shares, £7,000 has been added to the debenture redemption 
fund, and £2,000 depreciation has been written off, the balance (£1,007) 
being carried forward. 

KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD. )—The report for 1916 states that the amount expended on capital 
account was £1.100, making the capital expenditure at Dec. 31 last on 
buildings and plant, &c., for electric supply £57,380. The net receipts of 
the lighting undertaking were £2,900. A sum of £2,782 was reccived 
for dividends on investments and £1,457 brought forward, making 
£7,141. After deducting administration and general expenses, interest 
on temporary loans and debenture stock, and providing £500 for renewals, 
there remains £2,499. The directors propose to place £500 to reserve 
and to carry forward £499. The profit on the tramways, after providing 
for renewals, is £2.658, which, added to £100 brought forward, leaves 
£2,758. £500 has been placed to reserve, and a dividend at rate of 34 per 
cent. has been paid on 5,720 shares, leaving £256 to be carried forward. 

KIDDERMINSTER & STOURPORT ELECTRIC TRAMWAY CO. (LTD.)— 
The profit on the past year’s working (after providing for renewals) is 
£2,658, which, added to £99 brought forward, makes £2,758. А sum of 
£500 has been applied to reserve, and it is proposed to pay a dividend at 
the rate of 31 per cent. (£2,002), leaving £256 to be carried forward. 

LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The revenue for 
1916 amounted to £3.338, and expenses to £2,078. After providing for 
debenture interest and adding interest (£72) and £303 brought forward, 
there remains £1,196. The directors propose to place £600 to renewals 
fund and to carry forward £595. 

PEEL-CONNER TELEPHONE WORKS (LTD.)—The profit and loss account 
for the vear ended March 31 shows a net: profit of £16,238, out of which 
there has been placed to reserve for depreciation £2,000, leaving £14,238. 
With amount brought forward (£3,950) the balance available for dividend 
is £18,188. An interim dividend was paid in November upon the pre- 
ference shares, absorbing £2,500, and the directors recommend that 
dividends be now paid as follows : On preference shares (balance ) £2,500, 
and 2s. per share on the ordinary shares (£8,000), leaving to be carried 
forward a balance of £5,188. The result for the past year does not com- 
pare favourably with previous years, owing to the fact that the works 
have been mainly engaged on munition work of a varied nature, with the 
result that а number of the departments have at times not been fully 
employed. This condition of affairs is likely to continue until the 
company can resume the manufacture of its normal productions. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—The profit during 
1916 was £48,123, compared with £31,083 for 1915, and with £1,386 
brought forward the total was £49,509. There has been transferred to 
reserve for renewals £10,000, and £5,000 applied in reduction of pre- 
liminary expenses, and the interim dividend of 4 per cent. left £21,709. 
The directors recommend a final dividend of 6 per cent. (less tax), making 
10 per cent. for year, leaving to be carried forward £2,509. The loss by 
exchange on subsidiary coinage in 1916 was £38,751, which is equal to 
12-11 per cent. on the capital. The traffics and net receipts for the first 
four months of 1917 show an improvement upon those for the correspond- 
ing period in any previous year. Fifteen trailer cars have been added to 
the rolling stock, making a total of 70. Including the seven rail-less cars, 
the number of passenger vehicles is 167, against 65 when the tramway 
was opened. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION СО. The report 
for 1916 states that the business of the company shows an increase during 
the year, the units sold amounting to 30,058,461, compared with 
28,967,656 in 1915, an increase of 1,090,805 units. After payment of all 
working expenses and interest on prior lien debenture stock, and making 
provision for depreciation of new plant, the surplus was £8,555, compared 
with £6,756 in 1915, and this, with the balance of £3,999 in hand at the 
end of 1915, enabled payment to be made of the full year’s interest, 
£10,000 on the old debenture stock, and left a balance of £2,553. 14s. 7d. 
to be carried forward. . 


SUBMARINE CABLES’ TRUST. —The revenue for the усаг to April 15 
amounted to £29,304. 10s. 5d.. and the expenses to £1,745. ls. 7d., 
leaving £27,559. 8х. 10d.. to which is added £77. 7s. 2d. brought forward, 
making an available balance of £27,636. 165. After providing £15,432 
to meet payment of the coupons, the sum of £12,138. 6s. has been trans- 
ferred to redemption fund, leaving £66, 10s. to be carried forward. Since 
the last report 102 certificates haye been redeemed (exclusive of the 
coupons of reversion), 28 by purchase, six by tender and 68 were drawn 
by lot on Ist inst., absorbing £12,138. 6s. 


CITY NOTES. 


| : —Áüo— 

MEMORANDA. —(Mav 15).—Consols, 55 &.  Consols *Pay Day, June 1, 
Stocks and Shares Ticket Day, May 29. Pay Day, May 30. Price of 
Silver, 38d. 

ADELAIDE ELECTRIC SUPPLY CO (LTD.)— The directors have declared 
an interim dividend on the ordinary shares at the rate of 10 per cent. 
per annum, tax free, for the half-year to Feb. 28. 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The directors 
notify that it will not be possible to complete the 1916 accounts for some 
time, but they have decided to pay a dividend of 1з. 6d. per share (ах 
free) on the ordinary shares. The preference dividends have already 
been paid. . 
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THE ROUND TABLE. 
By “ KVA.” 

EVENT OF THE WEEK.— The atmosphere of the London 
streets is relieved of the burnt petrol stench from а few thousand 
‘buses, and the walking public is compensated by the saving cf 
25,000 gallons of petrol per day ! К 

* * * * 


According to a number of doctors. the changes in diet 
brought about by the war are bringing out spots on people 
hitherto spotless. I think there should be a splendid oppor- 
tunity here for the treatment of all such sufferers with the now 
world-famed ^ Megger.” Why? Because one of the features 
of the advertising of the instrument was the slogan “ Out, 
damned spot!” | 

Ж * se * 

A correspondent calls my attention to the adjoining sketch 

from a recent advertisement and points out that the artist has 


shown the monster shells mounted between centres. That's the 
worst of having the critical eye’ inf purely artistic matters! 
* * * * 


From “ Punch " :— 
Motor LauNcH OFFICER (who has rung full speed ahead 
without result): '* What's the matter ? " 
VoicE FROM BELow : `“ One of the cylinders is missing, sir.” 
COMMANDER: “ Well, look sharp and find the bally thing ; 


we want to get on.” 
* * * * 


This picture should be brought to the notice «f the Fad 
Controller. I understand that it is intended to illustrate a well- 


known electrical instrument—to wit—the 'am-eater! If the 
prices of food go up much higher there'll be a raid on all the 
sw itchboards in the country. ni 
* ж ас c 
Mr. Edison is credited with being engaged upon one of the 
phases of the submarine strafing problem, and from this, I pre- 
sume, we may take it that the strafing device is electrical and 


TUNGSTEN FOR ELECTRICAL CONTACTS 


MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 


Recommended for use fer X-Ray Targets, and as Contacts on Indoc- 

tion Coils and Tapping Keys, Magnetos and similar devices where 

there is frequent making and breaking ef Electric Current. Alio 

suitable for Cas Engines. Circuit Controllers, and like purposes. 
Write for Particulars: — 

ICAL COMPANY. 14. Howick Place, Westminster, S.W. 


THE L.P.S. ELE 
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employs ап alternating current. At any rate, America can 
now claim to be no longer an earthed neutral ! 
* * ж + 


The * Journal of Education " ѕауз:- - © 

It is desirable that our pupils should learn something in schoo} 
about the internal combustion engine, which is doing so much for 
transport at home and at the front. It was the petrol engine which 
made aviation practicable, and we are as yet only at the beginning of 
the industrial and social era in which it is destined to play a part 
comparable with that of steam in the last century. 

With the last sentiment electrical men will naturally dis- 
agree, because after steam will come not petrol but electricity. 

* ж ж * 


THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, May. 15, 1880.] 

Too Соор TO BE TRUE.—It is said that a Mr. Parodie claims to 
have discovered a method of transmitting large quantities of elec- 
tricity over long distances, distributing it at any number of points 
as required on the way. 

A Rivar.—Our contemporary " Gas and Water Engineering " 
writes: `“ The doctors are after the electric light. They sav it will 
eventually destroy the eyesight, and one medical пап says he was 
blind for three days. the result of attending a concert at San Fran- 
cisco in a hall supplied with the electric light. Edison has given up 
this eye destrover ; now let him give us invulnerable eyes.” 

THE ELECTRIC LIGHT AT THE LIZARD.— The crew of the schooner 
'* Conovium," of Aberystwith, bound from London for Dublin, with 
cement, landed at Penzance on Wednesday morning, their vessel 
having struck cn the Stag Rock, near the Lizard, on Tuesday night, 
and foundered. The captain attributed the disaster to the glare of 
electric light at the Lizard, which made him believe that he was at a 
greater distance from the land than he actually was. 


** Jitney " Competition in Canada.— Like most electric railway and 
tramway companies in Canada, the Winnipeg Electric Railway Co. 
has suffered from the competition of “ jitney ” cars. 

A strong protest was recently addressed to the City authorities by the 
general manager of the company, accompanied by a claim of £500,000 
compensation. The company contends that the action of the city in 
encouraging ''jitney " competition is in direct breach of its contract. 
During the last two years the company has paid to the city $545,700 for 
general taxes and has incurred other expenses, while, on the other hand, 
the '' jitneys ” are allowed free and unlimited competition upon payment 
of S20 per year per car. Unless the Council takes steps to carry out its © 
part of the contract the company threatens to refuse payment of further 
sums as percentages of gross revenue, as taxes on the cars or as pave- 
ment charges, and in any event will insist that the city re-imburses the 
amount lost through '' jitney " competition during the period this com. 
petition has been permitted by the city. | | 

Electric Vehicles in Shanghai.—In the annual report of the elec 
trical engineer (Mr. T. H. M. Aldridge) for the year ended March last 
it is stated that for the first time electric vehicles were introduced 
into Shanghai during the year. The department purchased three 
Milburn light cars and one Waverley, also a 2-ton General Vehicle 
Co. and a 70016. Milburn truck. These have all proved so ŝatis- 
factory that two more trucks, one of 2 tons and the other 1 ton 


carrying capacity have been ordered from the General Vehicle Co. | 


Records are kept of the operating costs of the cars and the trucks, 


which show that the former effect a saving of about 9 per cent. per 


annum over cheap petrol-driven cars, including capital and running 
costs, on & basis of 25 miles run per day. With a daily mileage of 50 
miles the saving is about 30 per cent. In addition to the electric cars 
used by the department, there were also three privately owned ones on 
the road, and these have given satisfaction to their owners. There are 
several more on order for private use. 

The department is making arrangements to hire out small motor- 
generator charging sets to be installed in the owners’ garages. A more 
general use of electric cars and trucks should lead to a further profitable 
line of business for the department, as all units sold at off-peak times are 
profitable, and any means which may tend to obtain this end ought to be 
cultivated. 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Froo Sample on application. 


J. BLUNDELL & SONS, 
GOLD, SILVER 2 PLATINGM REFINERS, 109, WARDOUR STREET, W. 


* Gosilplat, Ox., Londori.”’ 4746 Gerrard. 
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THE “KINGSWAY ” MINERS’ ELECTRIC HAND LAMP. 


S I E. M E N S г In a leaflet recently issued by the General Electric Co., Ltd., 
67, Queen Victoria-street, E.C., particulars are given of this lamp. 


which has been approved by the Home Office. In developing the 
lamp the chief points borne in mind were the efficiency of illumina- 
tion over the full тип of 9 о 10 hours, together with strong con- 
struction, durabilitv of the parts and freedom from corrosion. In 


all these respects it is claimed that the new lamp is a complete 
IRONCLAD success. At the present time considerable attention is being paid 
SWITCHGEAR to the question of miner's lamps, and the following description of 
the method of constructing the “Kingsway” Lamp will prove 
FOR ALL interesting to engineers and managers of collieries, &c. - . - ,, 
The accumulator is of the absolutely -FITTED WITH DOME GLASS. 
PURPOSES non-spillable type. The accumulator | 
terminals and switch arrangements have 
—— been specially designed to minimise cor- 
Д  rosion and particularly to stop corrosion 
Control Piiiars during charging, at which time there is 


more liability of acid getting on to the 
terminals. There are no springs of any 
kind attached to the accumulator, the 
| . necessary spring conductors being fasten- 
Main Switohboards ed in the [йр itself. Consequently it 
has been possible to make the terminals 
— of the accumulator out of solid pieces of 
non-corroding material. The spring con- 
trolled switch contacts are also of robust 
- construction, consisting of strong flat 
Weite for perro mw so springs with the upper ends screwed to 
the lampholder, and the lower ends having 
the switch knobs riveted into them. 
There is no possibility of ''shorte ” 
occurring by the displacement of the 
springs. The switch knobs also carry a 
pressure plate which maintains the pres- 
sure on the accumulator when the head 
is turned to the ''off" position. No 
celluloid is used in the switchgear. 'The 
lampholder is provided with adjustable 
conical reflector to come below the lamp 
and another conical reflector is supported 
oh top of the lamp bulb. "These reflectors 
(of polished nickel) are so shaped that 
they considerably increase the illumina- 
tion in the horizontal direction. In ad- 
dition, a patent external reflector can be 
fitted ata smallextra charge. The use of 
this external reflector has many advan- 
tages. The leaded steel case is fitted with 
a strong threaded sleeve which screws 
into the head of the lamp. The head is 
built on a strong brass casting and is pro- 
vided with a magnetic lock of simplest 
construction. No parts of this lock are 
accessible when the head of the lamp is screwed оп, but when it is off 
the taking out of one screw allows the bolt and controlling spring to 
be removed and examined ; the total number of parts for the lock being 
the bolt, the spring and the aforementioned screw. 
Prices and further particulars of the lamp may be obtained from the 
company. 
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"SISTOFLEX" +- 


INSULATING. FLEXIBLE. TUBES or SLEEVING. 
IN CLOTH AND SILK. 
Suitable for Instruments, Small Machines, Switchboards, 
Switchgears, Circuit Breakers & other Electrical Apparatus. 


SUPPLIED SOLELY by 


SPICER BROTHERS, L™ "sic" * 


Distribution Boards 


SIEMENS BROTHERS DYNAMO WORKS LIMITEO 
Нкло Orrice: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WxsTrEeRN 6349. Telegrams: ''SiguBBALOS, Kens, LONDON.’ 
Lamp and Supplies Dept.: 38 & 39, UPPER THAMES STREET, E.C. 4. 
Telephone: City 5350. Telegrams: ‘“ Вікмотов, CENT., Loxpox." 
HOME BRANCH ADORESSES: 
Binuixonaw—Central Ho., New 8t. | MaNcHESTER—196, Deansgate. 
BnisTor—30, Bridge Street. NrwcAsTLE—04-68, Collingwood 
Carpityr—9, Bt. Mary Street. Suerrirtp—22, High ВЕ. Е Bldgs. 
GLasuow—t6, Waterloo Strect. SouTHAMPTOX—46, High Street. 
Branches in Principal Towns Abroad. 


T hrni 


“I am particularly 
adapted for the 


stage.” 


For Theatre Lighting 
POPE 


. ELASTA | 


(British made) 


WIRE LAMPS 


STRONG - BRILLIANT - ECONOMICAL. 
Adit. of Pope's Eleztric Lamp Co., Lid., Hythe Road, Willesden, N.W. 10. 


eee 
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Prices and Samples on application. 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. - 


Electricity Meters. 
Knife Switches. 


NOBLESSE OBLIGE. 


H.C. Copper Wires and Strands. · 

Aluminium Wires and Sheets. — : | 
: Phosphor Bronze Wires. ; 

Brass Rod. | 

і Brass Forgings. | 
' Enamelled Wires. , 

е Cotton Covered Wires. 

* Aerial Cables. 

Joint Boxes and Pillars. Thanks to the courtesy of Mr. Holden, Sec- 
| Jointing Compounds. retary and Engineer of the Scarborough 
Primary Batteries. Electric Supply Co., Ltd., we are able to show 
Exploders. the above illustration, which represents a B.I. 
У Shot Firing Cables. cable severely damaged by a fragment of Ger- 
Window Lead. man shell on the occasion of the bombardment 
Cable Racks. р of Scarborough in December, 1914. 

Static Condensers. | 

і Pole Line Steelwork. The cable of common or “equal to” origin 
Paper Pinions. | would have promptly blown out, but a B.I. 
і Fuses and Fuse Wire. | cable has. traditions to live up to, so, although 
Electric Welders. : almost eviscerated, and with its lifes compound 
Telephone Cords. gently ebbing away, it carried on. until quite 
| ' recently, when it modestly drew attention to 
і Annealing Furnaces: its condition by warming the snow in the neigh- 
Tramway Insulation. bourhood of the fault. 

: Overhead Equipment. ч 


BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 
PRESCOT, LANCASHIRE. 
Works : PRESCOT and HELSBY. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
| NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


—— m m - M 2 БРАТИНА 


| PEEBLES Bruce ОС & Со., Ltd. 


QUARANTEED . SECOND HAND 


ІМ O TORS, ELECTRICAL MACHINERY 


THE VICTORIA ELECTRIC PLANT CO., 
. SPENSER STREET, WESTMINSTER, S.W. 
Phone; Victoris 4026) Orama Vicentaster, Sowest London, 


Усе ouf Illustrated 
Adet. last week. 


|; Engineers, Edinburgh. 
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MORE LARGE SPINNINGS. 


THE ELECTRICIAN” 


ANNUAL TABLES Some time ago we gave particulars of special large spinnings which 
had been executed at the works of the Benjamin Electric (Ltd.), and 

OF the accompanying illustration shows a special spinning in course of 

"DA s production, a large quantity of which have recently been supplied 

F | ectr | city | П ( р [ t a k | По 9 for an important Government contract. These were spun in alu- 
minium from blanks 42 in. in diameter, of 18 gauge metal, the 


finished spinning measuring 31 in. in diameter and 164 in. in depth. 


, 


NOW READY. 


These Tables, containing important 
statistics and data relating to 


BRITISH ELECTRICITY SUPPLY, 


COLONIAL AND FOREIGN 
UNDERTAKINGS, 
ALSO 
ELECTRIC TRAMVVAYS and 
RAILVVAYS of the VVORLD, 


are now published in nevv form in 
ONE VOLUME, with cloth cover, 
and constitute a valuable compila- 
tion' for engineers and electricians. 


This is only one example of the widely varied types of spinning 
undertaken and satisfactorily produced at the company's Rosebery- 
Avenue works, where a complete metal spinning plant is installed 
capable of turning out all classes of spinning work. Inqu ries are 
invited for spinning work of an unusual and novel character, the 
company's past achievement in such direction guaranteeing their 
ability to successfully produce same. 


PRICE 5 = post free if prepaid. 


“THE ELECTRICIAN " OFFICES, 8, BOUVERIE ST., Е.С. 4. 


The 


“Lancashire” Squirrel 


Cage Induction Motor 


The “Lancashire " Squirrel Cage Induction Motor with 
centrifugal clutch and switch is cheaper in first cost, 
cheaper to maintain, easier to work and less liable to 
break down tlian any other ty pe of Motor with switch- 
gear. 


Wells’ Waste Oil Filters, 


With Patent Sight Feed Syphons. 
OVER 22,000 SOLD. 


Invaluable to Electric 
Light Installations and all 
users of Machinery. 

Supplied to the Princi- 
pal Electric Light Stations 
and Works in the United 
Kingdom. 


Ask us tosend you Publications 
Nos. 139 and 146, which con- 
tain all details concerning both 
motors and clutches. 

Pay first cost in a short 
time, as Dirtied Oil, which has 
hitherto been thrown away, 
can be filtered and used again 
and again. 


Lancashire 
Dynamo & - 
Motor Co.,Ltd., 


TRAFFORD PARK, 
MANCHESTER, 


Telephones : 
City 7450 (6 lines). 


Telegrams and Cables: 
" TRONCLAD, MANCHESTER," 


—- == 


Me. 1.—For users having only a small quantity of ofl to treat (no 

syphon} 17-in. by 9-1а, .. - E ~ б c~ 35/- 
Ne. 2—Two top chambers hold about 3 gallons oll, 22-in. by 10-in, 50/- 
Ne. 3.—Two top chambers hold about 6 gallons oll, 27-in, by 12-in,  70/- 
Ne, 4.—Two top chambers hold about 12 gallons oli, 36-in, by 16-in, 110/- 
Ne. 6&.—Two top chambers hold about 24 gallons oll, 43-in. by 23-In. 189/- 


Wells’ Oil Cabinets. 


The Oabinets are made of tinned steel with е 
galvanised iron bottoms, enamelled bright red, 
attractive in appearance, 

The Pump is a force pump, made of polished 
brass, simple in {ts construction. It is screwed 
Into its place, and can be easily taken out for 
filling the Cabinet from a barrel. 


WM 

ONT B 1. — ———————————T—————— 
(PU CAPACITY. | HEIGHT. DIAM. PRICE. 
ENGINE (IL ET OT. E 


M 30 " 3 " 5 ” 1 „ 10 " 43;- " 
n 20 " 3 " 1 " 1 " 6 , 40 - " 
i 12 " 2 " 6 " 1 „ 5 „ 33/- 

Il 6 ” 1 ” " 1 " 3 ” 28/- 

ull Prices subject to current rate of advance. 


< 


a A. C. WELLS & CO., 


99, MIDLAND RD., ST. PANCRAS, LONDON, N.W. 1. 


Hydro-Extractor driven by '" Lancashire” 
quirrel Cage Induction Motor. 
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MAKERS: 


TEL E PHONE : 6400 


GREAT CENTRAL RAILWAY 
passes from the Metropolis North- 
wards through the centre of industrial 
England, throwing out its branches East- 
ward and Westward to the Coast. 
{ Its Lines run over the Great Midland 
Coalfield (of over 4,000 square miles area) 
which extends into the Counties of York, 
Nottingham, Derby and Lincoln. This 
Coalfield is the largest in the British Isles, 
and is estimated to contain not less than 
forty-nine thousand million (49,000,000,000) 
tons of coal. | | 
4 The important Coalfields of Lancashire 
and North Wales are also traversed by the 
Company's lines. 
4 There is thus afforded an easily accessible 
source of fuel supply. 
q The New Eastern Port of Immingham 
should particularly attract traders, as its 
modern equipment and accessibility at any 


ДИ descriptións of RESIDUES. 


HENRY WIGGIN & CO., Ltd. | 
George Street, Birmingham. | 


CENTRAL 
GRAMS ; “ WIGGIN BIRMINGHAM.” 
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time of the day or night, irrespective of 
tides, are important time and labour 
saving factors. 

4 Adjoining the Great Central Railroad at 
various parts of the system are situated 
Valuable Sites for Works, where, by the 
introduction of siding accommodation, 
goods can pass right into and directly out 
of the works, which greatly assists the 
Manufacturer to attain his desired position 


‘ in the World's Markets. 


T For information please communicate 
with the G.C.R. Publicity Office, 216, 
Marylebone Road, London, N.W. 

Ч Owners and Agents of LAND and 
BUILDINGS for SALE or TO BE LET 
near the Great Central Railway are 
requested to send particulars to the G.C. 
Estate Office, 12, Paton Street, Piccadilly, 
Manchester. 


SAM FAY, General Manager. 
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CANADIAN NICKEL. 


The Royal Ontario Nickel Commission, which was appointed in 
September, 1915, to inquire into and report upon the resources, 
‘industries and capacities of the Province of Ontario in connection 
with nickel and its ores, &c., recently issued a lengthy and very 
interesting report on thesubject. 


The report states that in recent years the two principal questions 
have been :—(1) Could nickel be economically refined in Ontario ? and 
(2) were the nickel deposits of Ontario of such a character that the 
Province could compete successfully as a nickel producer with any other 
ju ? The Commissioners are of opinion that :— 


. The nickel ore deposits of Ontario are much more extensive and 
"d better facilities for the production of nickel at a low cost than do 
those of any other сооппу. Nickel-bearing ores occur in many parts of 
the world, but the great extent of the deposits in the Province, their 
richness and uniformity in metal contents and the success of the industry А 
point strongly to the conclusion that Ontario nickel has little to fear from 
competition. 

2. Any of the processes now in use for refining nickel could be success- 
fully worked in Ontario, and conditions and facilities are at least as good 
in this Province as in any other part of Canada. 

3. In view of the fact that practically no chemicals are required, that 
there is a much more complete saving of the precious metals, especially 
platinum and palladium, and that electric power is chea pend abundant, 

ill be the electro- 
lytic. 


4. The refining of nickel in Ontario will not only benefit the nickel 
industry, but will promote the welfare of existing branches of the 
chemical and metallurgical industries, and lead to the introduction oí 
other branches. 

5. The methods employed at the Ontario plants-of the two operating 
nickel qompanies are modern and efficient, „although there are differences 
in both mining and smelting practice. Even during the present time of 
pressure the Canadian Copper Co. has materially increased its output 
without substantial enlargement of its plant, and the losses in smelting 
are less both at Copper Cliff and the Mond plant at Coniston than thev 
were a year ago. ‘These companies have each had their experimental 
stage. Neither has, itis pointed out, askéd for nor received any Govern- 

ment assistance, and both have fully earned the success which they 
have achie ved. 

6, The present system of mining taxation in Ontario is just and 
equitable and in the public interest, and is the best system for the 
Frovince. 

' Experiments have been undertaken by the Commission in the pro- 
duction of nickel-copper-steel direct from Sudbury ore, and also in the 
electrolytic refining of nickel Certain improvements in the latter 
process have been made the subject of application (on behalf of the 
Government of Ontario) for patents in Canada, the United States and 
Great Britain. 

In an Appendix to the Report the evidence is given of the witnesses 
who appeared before the Commission with regard to the questions under 
investigation, together with memoranda, &c. The Report and Appendix 
may be consulted by British engineers and firms interested at the 
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Electric Power Supply. 


WiTH commendable promptitude the Committee appointed 
by the Board of Frade in March to consider and report what 
steps should be taken to ensure that there should be an ddequate 
and economical supply of electric power in the United King- 
dom has reported briefly on the results of certain investiga- 
tions that had previously been undertaken. The conclusions 
that are reached are given in another column, and some of 
these are sufficiently obvious. The most important conclusion 
reached is that the interconnection of existing electric supply 
stations as recommended by the Board of Trade in their letter 
of May 25, 1916, however desirable, cannot alone meet the 
requirements of the situation. It is well that this should be 
realised at an early stage. The fact is that the parochial 
policy which has been adopted for many years—indeed, from 
the early days of the supply industry—has led to the laying 
down of so many systems, differing in pressure, character of 
current and frequency, that simple interlinking in many cases 
is altogether out of the question, except at very great cost. 
Consequently, the only way in which to carry through a proper 
scheme is to scrap certain stations at the earliest possible 
opportunity. Their extension can only lead to the wasteful 
use of capital and to the perpetuation of systems which must 
in due course be replaced by those which have been proved to 
be more effectual and more suitable for a national svstem of 
electricity supply. We are glad to note that the Committee is 
of opinion that a comprehensive system for the generation of 
electricity, and where necessary re-organising its supply, should 
be established as soon as possible. The Committee has 
decided to invite representative associations throughout the 
country to give evidence for them with regard to the best 
methods of giving an effective distribution. There are, of 
course, many other points to be considered, to which we have 
alluded on other occasions ; but it is encouraging to see that 
the Committee has got promptly to work, and we anticipate 


Institution of Electrical Engineers. 

THE annual general meeting of the Institution of Electrical 
Engineers was more notable for the meeting which immediately 
followed it than for the proceedings of the annual general meet- 
ing itself. The meeting to which we refer was a special general 
meeting called to alter the articles of association, so that mem- 
bers should have the right of voting by proxy. So far, 16 has 
only been possible to obtain the feeling of members generally 
by means of a postal ballot, which has no force in carrying any 
resolution under the Companies’ Acts. It has been felt by the 
Local Sections that this state of affairs 1s unsatisfactory, and 
that if members could vote by proxy they would have a larger 
say in the affairs of the Institution. There is, of course, everv- 
thing to be said in favour of the Local Sections being in com- 
plete touch with the central body. This is secured at present 
by means of the Chairman and immediate Past-Chairman of 
each section being ex-officio members of the Council, and it may 
be felt that this should be sufficient. In any general meeting, 
however, the decision at present necessarily rests with the 
London members, Whether the proposed new step will be in 
the right direction is open to some question. It was opposed 
by Mr. CAMPBELL SWINTON and by Mr. J. S. HIGHFIELD. We 
must confess that we feel there is a danger in the inovation, 
owing to the fact that a clique at any time could practically 
rule the decisions. It may be objected, of course, that a clique 
can be defeated by an opposing movement, but the difficulty 
in a scientific society is that the action of a clique is kept more 
or less quiet until the meeting takes place, and the Council will 
presumably take no steps to ensure that its views are ade- 
quately supported. In а company it is otherwise. If the 
board has decided upon a certain policy and any opposition to 
this policy is likely to arise, the board takes steps as far аз 
possible to secure its position by obtaining the necessary 
proxies. The Council of a scientific society would consider 
this to be an undignified proceeding, and we are therefore 
inclined to think that voting by proxy may give rise to evils 
which are worse than those it is supposed to remove. 


m лыы 


The Activities of the Council. | 

WiTH regard to the annual general meeting it will be seen 
from the report of the Council that a good deal of activity has 
been displayed during the past year, and that advantage 1s 
being taken of grants by the Government Department for 
Scientific and Industrial Research to investigate various 
matters. We hope that full advantage will be taken of the 
facilities now available. Во far the programme is not, perhaps, - 
as extensive as it might be, though it will be agreed that a 
research on insulating materials may cover an Immense amount 
of ground. Possibly progress is a little slow owing to the fact 
that there is co-operation between the Institution and the 
British Electrical and Allied Manufacturers’ Association, 
which, of course, is as it should be. We hope, however, that 
full advantage will be taken of present possibilitics, As to 
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other directions of activity, we may call attention to the Com- 
mittee on Wiring Rules for Installations on Shipboard. 16 ія 
highly desirable that authoritative rules of this kind should be 
drawn up. We notice that the names of the Committee aro 
published in this instance, and also of the Committee on Elec- 
tricity Supply. We suggest that the Council would do well 
to publish the names of all committees. When such names are 
not published people are inclined to think that there is some 
good reason for the omission —for example, à weakness in the 
membership. Publicity in such matters is adopted bv the 
American Institute of Electrical Engineers, and we see no 
reason why a similar policy should not be adopted with advan- 


tage by our own Institution. 
ее сал лы] 


The Growth of Electricity Supply. 

THE growth of electricity supply in the United Kingdom 
cannot be better emphasised than by the figures given in our 
Annual Tables of Electricity Supply Undertakings. These tables 
have hitherto been published during the early part of the year, 
and have been issued free to readers of THE ELECTRICIAN. 
The paper restrictions will not now permit of this course, 
and it has also been tho ught desirable to postpone the pub- 
lication of the tables until Mav, so that results of the past 
year's reports can be obtained more readily, Comparing the 
present tables with the last issue we find that there are now 
581 entries of supply undertakings, as against 564 last year. 
It is noticeable that the additional entries are chiefly quite 
small stations, and these stations are frequently supphed with 
energy from power companies, In regard to the larger under- 
takings, the growth in the maximum load has in many cases 
been verv large ; thus, at Sheffield, the maximum load in 1915 
was 19,153 kw., whereas in 1916 it was 35,999 kw., or a growth 
of nearly 90 per cent. At Birmingham the maximum load in 
1915 was 36,717 kw., and in 1916 was 44,355 kw, In other 
towns the increase has not been so marked, Азап instance of 
one of the progressive towns we may take the case of Leicester, 
where the maximum load in 1915 was 3,874 kw., which rose in 
1916 to 7,874 kw. This growth is, of course, due to the large 
demand for power. In the case of the power companies the 
same expansion is noticeable ; more particularly in the case 
of the Clyde Valley Electrical Power Co. In this case the 
maximum load in 1915 was 43,500 kw., whilst in 1916 16 was 
69,830 kw. The growth here has been remarkably rapid. We 
notice that the maximum load of the Newcastle-on-Tyne Elec- 
tric Supply Co. has now passed another century, having reached 
210,932 kw. Two power companies this year appear with 
more extended entries—namely, the Leicestershire & War- 
wickshire Co. and the Shropshire, Worcestershire & Stafford- 
shire Co.—showing that good progress is now being effected 
in these districts. Our readers will find many other points of 
interest in these tables, but space will not permit of our re- 
ferring to them in greater detail at the present time. Accom- 
panying the statistics of the British supply undertakings are 
the Tables of the Colonial and Foreign Electricity Works and 
Electric Railways and Tramways, and the whole are bound in 


one volume. | 
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Aerial Transport After the War.—4A Civil Aérial Transport 
Committee has been formed to inquire into aerial civil com- 
munications after the war. The chairman of the committee is 
Lord Northcliffe, and among the members of the committee 
are Lord Montagu, Lieut.-Col. M. O'Gorman, C.B., and Messrs. 
A. E. Berriman, Claude Johnson, F. W. Lanchester and T. 
Sopwith, with representatives of the Admiralty, Post Office, 
India Office, Colonial Office and the Dominions. Mr. D. O. 


Malcolm is secretary of the committee, whose office will ke at 
Winchester House, St. James's-square, London, S.W. 1, 


. May 25, 1917. 


Th» Beama Journal. We have received copies of the 
“ Beama Journal " for March, printed in Spanish and Russian, 
We do not profess to have read them (except the diagrams, 
which, we observe, are still printed in English), but we do not 
doubt that such issues will prove effective in expanding our 
foreign trade. Efforts of this kind are most important at the 
present time. 


Redditch Electricity Supply.—We have received from the 
Urban District Council of Redditch a pamphlet describing 
briefly the recent extensions to the Council's electricity works. 
On the recommendation of Messrs. Handcock’ & Dykes the 
works have been remodelled from single-phase to three-phase, 
two 1,000 kw. Parsons turbo-alternators being installed. For 
the time being some of the old consumers are being supplied 
with single-phase current by means of motor generators, but 
all extensions are on the three-phase system. The power load 
is developing rapidly. When the consulting engineers first 
reported, the output for the previous vear was 1,322,870 units. 
but with the new plant it is anticipated that the output will 
very shortly amount to three-million units. 


Ferro-concrete Ships.— Norway, Sweden and Denmark have 
already embarked on the construction of ferro-concrete vessels, 
and in view of these experiments some comments in a recent 
issue of “ Engineering " regarding the quality of concrete best 
able to withstand the action of salt water is of some interest. 
Very extensive testa of this point have been conducted by the 
German Concrete Union, in the United States and elsewhere. 
One point that appears to be currently accepted is the unfavour- 
able influence of lime in the cement, which is attacked by 

rarious ingredients in salt water such as magnesium sulphate. 

There are, however, varieties of concrete, such as " puzzolane," 
which contain no free lime; also, if very dense concrete 1з 
used, it is not materially penetrated, and any deconiposition i3 
only a surface process. The chief precautions against pre- 
judicial action of salt water appear to be : (1) The use of rich 
concrete, (2) the use of cement with little free lime, gypsum and 
alumina, (3) the addition of puzzolane, containing siljcic acid 
to fix the free lime, (4) the use of coarse sand, (5) the use of 
dense concrete, (6) special surface treatment, 


Technical Committee of the Motor Industries. — We 
understand that a new committee under the above name has 
been formed by the Institute of Automobile Engineers and the 
Society of Motor Manufacturers and Traders to co-ordinate the 
many technical questions in connection with the automobile 
industry, which have been handled independently in the past. 
It is hoped that tlie new committee will assist in securing the 
co-ordination of effort and prevent overlapping. Invitations 
to be represented on the committee have already been accepted 
by the National Physical Laboratory, the General Post Office, 
the Institution of Mechanical Engineers, the Iron and Steel 
Institute and the Commercial Motor Users’ Association. 
The Technical. Committee will take over the work hitherto 
carried on by the Standardisation, Technical and Research 
Committee of the Society of Motor Manufacturers and Traders, 
the Steels Committee and the Standardisation Committee of 
the Institution and the Research Committee which is carrying 
out research on the E.S.C. British standard steels for auto- 
mobiles, with the addition of aircraft steels; and which 19 
financed by a Government grant of £1,000 and a donation of 
£1,000 from the Society of Motor Manufacturers and Traders, 
and the trade generally. Further information can be obtaine 
from either of the joint secretaries, Mr. Basil H. Joy, secretary 
of the Institution of Automobile Engineers, 28, Victoria-street, 
London, S.W. 1; or Mr. T. F. Woodfine, secretary of the 
Society of Motor Manufacturers & Traders, 83, Pall-mall, 
S.W. 1. 


Electric Power Supply.—We are informed that several 
sittings have been held of the committee recently appointed Y 
the Board of Trade to * consider and report what steps sho 
be taken, whether by legislation or otherwise, to ensure tha 
there shall be an adequate and economieal supply of electric 
power for all classes of consumers in the United Kingdom, 


Yu 


Max 25, 1917. 


particularly industries which depend upon a cheap supply of 
power for their development." 

The Committee, having considered the results of certain 
investigations that have been previously undertaken, have 
unanimously come to the following conclusions :— 

1. That when British industry is subjected to the test of keen inter- 
national competition after the war its success will depend upon the adop- 
tion of the most efficient methods and machinery, so as to reduce manu- 
facturing costs as much as possible. 

2. That a highly important element in reducing manufacturing costs 
vill be the general extension of the use of electrie power supplied at the 
lowest possible price, and it is by largely increasing the amount of power 
used in industry that the average out put per head, and as a conse quence 
the wages of the worker, can be raised. 

3. That the present system under which a supply of electricity is pro- 
vided in a large number of small areas by sc parate authorities is the result 
of a policy adopted at а time when the applicd science of electrical engi- 
neering was in its infancy, and is incompatible with anything that can 
now be accepted as a technically sound system. 

4. That the interconnection of existing eleetrie supply stations recom- 
mended by the Board of Trade in their letter of Мау 25, 1916, however 
desirable in itself, cannot alone meet the requirements of the situation. 

5. That a comprehensive system for the generation of electricity, and 
where necessary re-organising its supply, should be established as soon as 
possible. 

The Committee have decided to invite representative asso- 
ciations throughout the country to give evidence before them 
with fegard to the best methods of giving effect to these con- 
clusions. 


Illuminating Engineering Society, Annual Meeting.—At 
the annual meeting of the Illuminating Engineering Society on 
May 15th, the report of the council formed the chief item of 
А . e % 
interest, and included an announcement of the formation of 
a Joint Committee on Iluminating Engineering, under the 
Department of Scientific and Industrial Research. This 
committee is the result of a deputation from the society, received 
bv the Department on March 3rd. The constitution of the 
Committee is such as to bring it into touch with the other 
. existing standing committees on other subjects. The members 
of the Committe: are :— 

Mr. A. P. Trotter (chairman), Sir Maurice Fitzmaurice and Mr. J. S. 
Highfield (representing the Standing Committee on. Engineering), Prof. 
Herbert Jackson and Dr. С. V. Boys (representing the Standing Com- 
mittee on Glass and Optical Instruments), Dr. Charles Carpenter (South 
Metropolitan Gas Co.). Mr. L. Gaster (illuminating engineer), Mr. F. W. 
Goodenough (chairman of Council of the Uluminating Engineering 
Society), Capt. J. Н. Parsons, F. R.C.8. (ophthalmic surgeon), and Sir 
John Snell (electrical engineer). The committee is already proceeding 
with its work. 

The society is also represented on the London Safety First Council, 
through which the recent alterations in street lighting throughout the 
metropolitan area have largely been carried out in a uniform manner 
It is pointed out that this should serve as an important precedent for the 

future. | 

After the usual votes of thanks, Mr. A. P. Trotter was elected President 
for the coming session. ; 

A discussion then ensued on “ Economies in Lighting in Relation to 
Fuel Saving." The discussion was opened by Mr. L. Gaster, who quoted 
some data from the Report of the Committee on the Summer Time Act 
(1916) to show that the economies piis e through the diminution in 
lighting could form but a small fraction of the total consumption of coal 
in the country. The combined consumption of coal for lighting by gas 
and electricity by the supply companies probably did not exceed six 
milion tons per annum, v ch was about 21 per cent. of the total coal 
output. It was impracticable to aim at an indiscriminate saving of LO 
per cent., as had been suggested. Lighting in factories and munition 
works was indispensable, and lighting necessary to the public safety 
should not be interfered with. Illumination for public convemence 
should not be reduced except in case of grave necessity, but some saving 
might be expected from lighting used for luxury and spectacular pur. 
poses, In this connection Mr. Gaster referred to the waste of light by 
the exhibition of glaring lamps outside places of entertainment, An 
extravagant display of this kind was not desirable, even in time of peace. 
The allocation of a certain amount of gas or electricity for certain pur- 
poses or in ccrtain areas, with due regard to the conditions in each case, 
might also be considered. In conclusion, Mr. Gaster suggested the forma- 
tion of a small committee to make inquiries during the summer mont hs, 
witha view to being prepared for the next winter season. A communica- 
tion from Mr. Faraday Proctor, urging the desirability of economy in 
connection with coal for power supply, was next read. Mr. Proctor 
urged that small private plants were necessarily inefficient, and that con: 
sumers should he required to take their electricity from bulk suppliers, 
unless they were able to produce in an exceptionally efficient. manner, 
Mr. J. F. Crowley also advocated the survey of power supply, with the 
view to making coal economies, while Mr. Dow, although agreeing that 
the economies possible in lighting were necessarily small, thought that 
the education of the public in regard to the proper use of light was desir- 
able with a view to the future, 
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SIR ALEX. BINNIE.—Sir Alex. Binnie, M.Inst.C.E., for many years 
chief engineer to the London County Council, died at Beer, Devon, 
on the 18th inst. w 

Sir Alex. Binnie, who was trained as a civil engineer, went in 1869 to 
India. where he was engaged on water supply works. He returned to 
England in 1875 and became water enginecr to Bradford. In 1890 he 
became chief engineer to the London County Council, and among the 
works for which he was responsible are the Blackwall and Greenwich 
tunnels, the sewage disposal works at Barking and Crossness. On the 
occasion of the opening of the Blackwall tunnel in 1897 he was knighted. 


DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :—— ~. 

We have to announce with regret the death of Capt. John Chamberlain, 
managing director of Messrs. Chamberlain & Hookham (Ltd.), of Bir- 
mingham, and a director of other electrical and engineering companies. 
Capt. Chamberlain, who was 35 years of age, was attached to the South 
Wales’ Borderers, and' was killed at the front on the 14th inst. He was 
educated at Rugby School, and as а young man joined the firm of 
Messrs. Chamberlain & Hookham. On the retirement of his father 
(Мг. Arthur Chamberlain) from the position of managing directer 
Capt. Chamberlain succeeded to that posiiton, During the period that 
he has guided the fortunes of the firm extensive developments and ex- 
tensions have been made, Besides inereasing the Birmingham business, 
a branch depot was opened in Canada and another in Hamburg. He 
was always on the most friendly terms with the large body of workers, 
and his loss will be keenly felt by a wide circle of friends both at home 
and in the Colonies where he has travelled for the firm. Capt. Chamber- 
lain married a daughtervof the late Prof. Poynting, and there are four 
children of the marriage. 

Capt. B. Turner (R. Warwickshire Regt.), aged 25, was killed in action 
on May 8. He was a B.Sc. of Birmingham University and was on the 
staff of the British Aluminium Co. prior to the war. 

Sec.-Lieut. T. C. Turton (Liverpool Regt.), aged 23, who was killed 
on May В, had reccived electrical training at Faraday House, London.. 

Sergt. J. M'Intyre (Scottish Rifles), who has died of wounds, was 
formerly employed in the Glasgow electricity department. — 

Corp. J. Thomson (R.F.A.), who has been killed in action, was an 
electrical engineer of Aberdeen. 

Bombardier Е. A. Alcock (R.F.A.), who has been killed, was an eme 
ployce of Sheffield electric supply department. 


-— ә 


PERSONAL. 


Mr. William Marsh, engineer and manager of Brighton Corporation 
tramways, has been appointed Assistant Director ofgLabour at 
Admiralty Shipyards. The Tramways Committee has granted him 
the necessary leave of absence. 


MILITARY APPOINTMENTS.—The following appointments, &c., are 
announced :— 


Licut. T. R. Stanscombe, of the Army Ordnance Dept., has been 
He is an Associate Member of the Institution of 
Electrical Engineers and was formerly a technical assistant in the sales 
de part ment. of. Bristol electricity de partment. | 

See.-Ligut. (temp. Lieut.) E. G. MeHutchon (R. E.) relinquishes his 
temporary rank and is seconded for duty with R.E. Wireless Service. 
Temp. Lieut. R.T. Marris (R. E.) is appointed Adjutant and seconded 
vice Lieut. D. FitzJ. Fitzmaurice (R. E.). . 

Capt. (temp. Major) J. A. Chamier, D.S.O., Sqdn. Comdr., Ind. Army, 
is appointed Commandant of the Wireless and Observers’ School and to 
be temp. Lt. Col. and graded as a Wing Commander while so employed. 

Liceut. (temp. Major) Н. A. Oxenham, M.C., Spec. Res., is appointed 
Asst, Commandant of the Wireless and Observers’ School and will retain 
his present grading as a Park Comdr. and hold temp. rank of Major while 
so emploted. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, May 25th (to-day). ` 
PuvsicAL БОСТЕТҮ, 

б p.m. Аһ the Imperial College of Science, South Kensington, S.W. 
Papers to be read on * An Investigation of Radium Luminous 
Compound,” by Messrs. C. C. Paterson, J. W. T. Walsh and 
W. К. Higgins; “ The Resistance to the Motion of a Lamina, 
Cylinder or Sphere ina Rare fied Gas,” by Mr. F. J.JW.Whipple;; 
and © The Etfect of Stretching on the Thermal апа Electrical 

Conductivities of Wires," by Dr. C. H. Lees, F.R.S. 


| JUNIOR INSTITUTION OF ENGINEERS. | 
$ p.m. At 39, Victoria-street, SW. Dr. William Wilson, F.R.S., 
will exhibit and describe a Tellurion, 


SATURDAY, May 26th. 


ROYAL IwssTtTUTION. | 

8pm. At Albemarle-street, Piccadilly, W. Lecture on "Tke 

Electrical Properties of Gases,” by Prof. Sir J. J. ‘Thomson, 
О.М. (Lecture IV.) 
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THE THEORY OF ARMATURE WINDINGS.* 


BY S. P. SMITH, D.SC. 
| (Continued from p. 260.) 
Summary.—In this Paper an attempt is made to outline the theory of armature windings in machines with alternate north and south polea. 


+ D, SINGLE-LAYER WINDINGS. 


(I.) Arrangement of Single-layer Windings.t—The peculiarity of the 
single-layer winding is the use of one coil-side per slot, so that every 
coil fills two slots. Consequently if the coils of a phase are to lie in 
adjacent slots, as is usual in single-layer windings, each pole-pair 
must be divided into 2N equal parts, two of which are monopolised 
by each phase. The phase-spread in a single-layer winding is then 
o=2n/2N=7/N radians. In a singlo-layer winding, the coils can 
have a constant span, as in the mush winding ; but winding the coils 
one inside the other forms a better arrangement for high-tens:on work 
and is preferred by some makers for all voltages. The variable coil- 
span, however, is due merely to the arrangement of the overhang, 
and by changing this we can obtain constant-span coils without 


Dd the position of the coil-sides in the slots in any way (see 
ig. 2). 


| Pole-pitch _ е ole-pitch І 
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Fra. 2.— EQUIVALENT ÜoxsTANT-SPAN COILS IN SINGLE-LAYER WINDING. 
(a) Actual coils (variable span). (b) Equivalent coils (constant span). 


(IL) Number of Armature Slots.—In single-layer windings it is 
common practice for a phase to have the same number of coils in each 
pole-pair. Let 9, denote the number of coils per phase in each pole- 
pair. These ge coils require 240 віоёвво that for the N phases there must 
be 2q,N slots per pole-pair, or in р” pole-pairs there must be 29,N p' 
slots. The total number of s'ots 8’ in the р’ pole-pairs can be 
written : 

S'—2q,Np' +2, 
where x denotes the number of slots in the р” pole-pairs not needed 
by the q, coils per group, and will be left empty when all groups are 
alike—see sub-section (a) below. If the x slots are wound, some 
groups will have more coils than others—see sub-section (b) below. 

In order to obtain a symmetrical N-phase winding, the number of 
siots S" must satisfy equation (4)—that is, the phase-pitch must be 


S x 
Уһ у у = 2400 + үузїө!в, a coo vow. (D) 


where p’=nN+1=p/a. a 
Since ypa must be a whole number and 2q,p’ is integral, it follows 
that the number of extra slots z in the р” pole-pairs must be divisible 
by the number of phases N, and each phase-pitch contain z/N extra 
Blots. : 
The total number ot s'ots S in the machine is then 


S=S’a=2q,Np+2xa.. . . 


* Abstracted from an Original Communication in the “ Proceedings "' 
of the Institution of Electrical Engineers, Vol. LV., p.18. For the parts 
showing the arrangement of windings and illustrative examples, the 
original Paper must be consulted. 

Tf See the original paper and also S. P. Smith and R. 8. Н. Boulding: 
“ The Shape of the Pressure Wave in Flectrical Machinery,” “Joumal” 
LE.E., 1915, vol. LIIL, p. 205. 


. . (ба) 


In the common three-phase single-layer winding, this becomes 


S= qop za, * 9 ò> э ө ө а ао е ° 
where х==0, 3, 6, &c., and a=p/p’=p/(3n+1) is an integer Z p. 
As these expressions are so simple, there is no need to tabulate the 


Blottings for single-layer windings, and we shall, therefore, only con- 
Sider the general cases. 


(a) Whole Number of Slots per Pole.—In most single-layer windings 
the number of slots per pole Q is an integer. In this case every pole- 
pair is alike, and forms a complete N-phase system. Thus, 
8—2g,N +z and Q—q,N--z/2, where x can be zero or any multiple 
of N. The total number of slots S=S’p, since a= p when p’=1. 

The important case in practice is when à three-phase winding bas a 
whole number of slots per polé. In this case the slotting is always 
that of а symmetrical six-phase winding. Thus, when N=6, 
Q—604,4-Àx. If now z—0, then Q is à multiple of 6, that is, an even 
multiple of 3, 80 that the six-phase winding consists of two three- 
phase windings, which can be joined in series or parallel. If x—6, 
Q=69,+3 ; that is, © is an odd multipleof 3, во that we havea sym- 
metrical six-phase winding with three empty slots per pole, or a 
symmetrical three-phase winding with Q/3—2q,-4-1 slots per phase 
and pole. In the latter case there are not two equal circuits per 
phase per pole-pair when all slots are wound, but this is immaterial 
when only the series connection is required. It is thus seen that 
with a whole number of slots per pole, the slotting for a symmetrical 
three-phase winding is the same as fhat for a symmetrical six-phase 
winding, and it is due to this fact that it is possible to obtain a three- 
phase single-layer winding with one circuit per pole and phase. 

When the number of slots per pole is integral, the same slot posi- 
tions recur under every pole, and the coil-sides of the whole winding 
can only occupy Q positions in the field. Consequently, апу effect 
due to the spacing of the slots or the swinging of the flux is repeated 
under every pole and appears undiminished in the phase pressure in 
the form of a spacing ripple or a tooth ripple. Thus for obtaining a 
smooth wave for the phase pressure we have the worst possible con- 
ditions with a whole number of slots per pole. There are several 
ways of suppressing the effects of the slots and teeth, most of which 
make the winding equivalent to a uniformly distributed winding. 
Thus, by skewing the slots or the pole-shoes by an amount equal to 
the slot-pitch this result is obtained. An equally effective method, 
and one that is often simpler and cheaper than the foregoing from the 
works’ point of view, is to make the number of slots per pole frac- 
tional by adding extra slots. 


(b) Fractional Number of Slots per Pole.—When Q is a fraction, 
the coil-sides do not occupy the same position in the field“under the 
different poles, consequently the effect of the teeth is not reproduced 
throughout the phase. Expressed mathematically, we can say that 
2Q--x and 20 —х, where. z—1, 3, 5, &c., no longer represent har- 
monics when Q is a fraction, whereas they do so when Q is an integer, 
and have a high winding factor fz, when 2: is small (see footnote to 
sub-section (I.), section 2). 

We shall only consider the practical case of the symmetrical three- 
ey winding. Inserting N —3 in equation (4), we have Ypa = [За 
= 8' /3. 

The coils will occupy the greatest number of positions in the field 
when a=1 and p'— p, that is, when there can be only one circuit per 
phase. We can always make a—1 unless p is a multiple of 3. If pis 
a multiple of 3, we must make a a multiple of 3, so that p’=p/a 
=3n+1, is not a multiple of 3, and so obtain a similar parts per 
phase—see Table 1. For example, when p—3 we must take a—3, so 
that p'—1; with p=6, we can take a=3 to make p’=2, or a=6 to 
make p'—1. With a=3, the slot positions in the field repeat them- 
selves three times ; with a=6, six times. 


(i.) Use of Empty Slots.—The simplest way to make Q tractional is 
to have a number of extra slots not needed by the winding. From 
equation (5) we get, for N—3, the phase-pitch Ypa =q p + 2/3. 
Thus, z must be a multiple of 3. - ` ( 

Taking z—3 as the smallest number of empty slots that can be 
added, we have, when 5'—3ntl—p, S'3y,4—609,p' 4-3—8. This 
gives the largest number of positions possible in p pole-pairs with a 
symmetiical three-phase winding, for in this case the slot positions 


(56) 


in the field never recur, and there can only be one circuit per phase. 


When p’=1, or in a two-pole machine, with three extra slots we 
get S'—69,--3—2Q, so that Q—an integer+}. This also has the 
affect of suppressing the tooth or spacing ripples owing to the action 
of the coil-span (see tootnote to sub-section (I.), section 2). 
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In some cases it is found desirablo to make х==6, that is, to uso six 
empty slots, but it must be remembered that with an even number of 
pole-pairs this makes two a common factor of S and p, or p’= p/2 and 
a=2, thus giving two similar parts and only half the maximum 
number of possible positions in the field for each phase, 


(i) Use of Unequal Coil Groups.—It is clear that when the numbor 
of extra slots in the machine is an even multiple of 3—i.e., when 
z—6n—these slots can be wound and an equal number of extra coils 


allotted to each phase. In this way the coil groups in the several 


pole-pairs are made unequal. 

Taking the case of 6 extra slots in p’ pole-pairs, we get one extra 
coil per phase in each circuit. Thus, ina four-pole machine there are 
then S= 6g, x 2--6—12q,-1-6 slots, that is an odd number of slots in 
each pole-pair, which is equivalent to a two-pole machine with three 
empty slots. In one group there will be qo coils and in the other 
0+1, thus making (9-4) slots per phase and pole. This arrange- 
ment can be used whenever the number of poles is à multiple ot 4. 
In general, with six extra slots in the periphery there are in each 
phase (p— 1) groups containing q, coils and one group with (g,+1) 
coils. According to whether p=3n+1 is even or odd, the nymber of 
slot positions in the field is increased p or 2p times. 

Generally speaking, unequal coil 
groups are not desirable in practice, 
owing to the varying magneto- 
motive force from pole to pole and 
the constructional complications. 


Example.—As an example of the 
use of extra slots, we can consider 
an eight-pole three-phase machine 
with a normal slotting for two slots 
per pole and phase—i.e., q,—2. 
The total number of slots is then 
48, and according to whether we 
make the mean coil-span equal to 
the pole-pitch or to five-sixths of 
the pole-pitch, we get a three or 
sivphase winding, so that a three- 
phase winding with four or eight 


a 
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circuits рег phase respectively is 
possible, | 
When extra slots are used, we got tho following alternatives :— 
No.of | Extra slots| §Slotsin р” Extra pos- 
similar | p'— р/а. |in р’ pole- | роіе-раігв ар sible coils 
parts а. | pairs х. |8’=6q9p’+z2 Е per phase. 
1 x 4 3 51 51 Мопе. 
2 2 3 27 54 1 
4 | 1 3 15 60 2 


a RE ee ee, eT) NN SRD 

The phase- pitch in each case is yj, —5'/3. We thus have no fewer 
than five alternatives for the above winding—two usual and three 
unusual. All the Jatter are effective in suppressing tooth cffects— 
the suppression in the case of S'— 1/5 slots per pole-pair being due to 
the fact that the coil-span differs from the pole-pitch by an odd 
number of half slot-pitches (see footnote to sub-section (I.) section 2). 


3. DovBLE-LAYER WINDINGS. 


(L) Arrangement of Double-layer Windings.—When the sides of the 
coils are in two layers in the slots, one side of a coil lies in the top 
layer in one slot and in the bottom layer in some other slot, usually 
about a pole-pitch away. Generally all the coils are identical and 
arranged во that they can be joined in mesh, by means of lap or wave 
connections, to form a closed winding (see Fig. 3). | 

The smallest number of coil-sides ре“ slot is 2, but any even num- 
ber can be used, the commonest numbers being 4, 6, 8 and 10 coil- 
sides per slot. Since опу one side of a coil has a place in either Jayer, 
the 2r radians—represenring one of the a similar systems—need 
only be divided into N equal parts—one part being allotted to each 
Phase. In this case the phase-spread e=2r/N radians. When, 
however, a commutator is not used, it is usual and better to divide the 
?r radians into 2N parts, and so reduce the phase-spread to 
?*/2N —m[N, as in a single-layer winding, in order to obtain the 
larger output. 


(a) Phase Tappings off Closed Windings.—By observing the 
Conditions developed in equations (2) and (3) it is possible to obtain a 
lap or wave winding having a similar, symmetrical polyphase wind- 
ings in cach of which the sum ot the phase angles. between the. pres- 
sures is 2 radians and the resultant pressure is zero. Consequently 
the coils can be joined in mesh to form a closed winding, and accord- 
ing to the relation between the number of coils and the pitch 
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betwoen successive coils, tho a systems can be made independent of 
one another or can be interconnected. (To join the coils in mesh, 
the finish of one coil is joined to the start of the successive coil until 
the winding closes.) | 

Permanent connections to a closed Winding take the form. of 
tappings—the corresponding equipotential points in each of the a 
systems being connected together to place the latter in parallel. 
Each point where a closed winding is tapped makes connection with 
the start of one phase and the finish of another, Pressures can be 
tapped off a closed winding in two ways: (i) polygon tappings ; 
(11.) diametral tappings. 

(i.) Polygon Tappings.—For an N -phase system each of the a 
similar parts of the winding is simply divided into N equal parts by 
means of N equidistant tappings, and the loads are placed across 
adjacent tappings. Tappings taken off a closed winding in this way 
can be conveniently called “ polygon" tappings. The angular 
phase-pitch 8 is then equal to the angular phase-spread c, that is, 
B=c=2n/N. The pressures and currents in such a system are thus 
those in & mesh-connected system. 


i.) Diametral Tappings.—Here each of the a similar parts of the 
winding is tapped at twice as many points as the number of phases 


I It. 


(c) 
Fic. 3.—DouBLE-LAYER WINDINGS. 


(а) Coils of Double-layer Winding. (5) Lap connection. (с) Wave connection. 


Ы 


required, and each load phase is formed by placing two opposite 
winding phases in parallel by means of diametral tappings. Thus 
for an N-phase load, we have 2N tappings in each part—two exclu- 
sively for each phase. | 

The angle between successive load phases is then 2r/(2N)=r/N 
radians. This is the common way of loading a rotary converter with. 
six slip-rings. | 

It is easily shown that the method of diametral loading of a 
closed winding yields the same output as is obtained from an open 
winding with a phase-spread of r/N. 

(b) Open Double-layer Windings.—If a commutator is not used, 
the windings can be opened at the points tapped. Each phase has 
now its own start and finish and can be loaded independently, or the 
phases can be interlinked in star (the original closed winding with 
polygon tappings is the mesh connection) ; but the phase-spread and 
phase-pitch remain unaltered, that is, «—8—2m/N. 

It is much better, however, to halve the phase-spread in ordet to 
obtain a Jarger output with the same number of phases in the load. 
To do this, the 27 radians are divided into 2N parts, thereby making: 
the phase-spread ¢=27/(2N)=2/N, and the two parts which com- 
pletely overlap are joined in parallel or series, as desired, to torm & 
single phase. This is always possible, since 2N is always even. To 
join the two equal and opposite parts in series, either both finishes or 
both starts must be joined together; whilst to join them in parallel, 
the start of one must be connected to the finish of the other, and 
conversely. Thus, by opening a double-layer winding at 2N equi- 
distant points, an N-phase system is obtained with a phase-spread 
equal to w/N radians. | 

(To be continued.) 
M 

Spontaneous Generation of Heat in Recently Hardened 
Steel.—In the “ Physical Review," Mr. C. Е. Brush describes a 
peculiar effect in recently-hardened steel—namely, an appa- 
rently spontaneous generation of heat which persisted for 
several weeks, the rate of generation gradually decreasing. 
The effect appears to be due to the relief from a condition of. 
very great molecular strain, and is attended by а shrinkage 
in the material. Curves are presented showing» the rate of 
diminution of the effect for various specimens. 


302 


IHE ELECTRICIANS 


May 25, 1917. 


DIFFERENTIAL DRUM HOISTS. 


A good example of the use of the differential drum hoist is furnished 
by the bridge-diggers installed by the Bergen Point Ironworks over 
the storage pile at the Cristobal coaling station on the Panama Canal. 
The diggers, of which there are four, have a total capacity of 2,000 
tons an hour, each machine being provided with a 5-ton grab-bucket. 
The differential drum is used for controlling the horizontal position 
of the grab. But such drums have a much wider application, They 
may be used for automatically controlling skip hoists, lifts, truck 
dumpers, hoists or any mass which has to be started, accelcratcd, 
moved, retarded and stopped within fixed limits. 

The differential drum is a spirally-groovcd drum, or sometimes 
two spiral drums of varying diameters, on which a rope is wound 
in such a manner that when the drum is rotated one end of the 
rope is wound up while the other end is paid out. The skip or 
other load is lifted by a sheave hanging in the loop or bight of the 
rope. Varying diameters are selected for the drum or drums, so 
that one end of the rope may be paid out at any desired rate faster 
than the other end is wound up, or vice versa, thus giving any re- 
quired path and rate of acceleration or retardation to the load that 
is being handled, 


Fic, 1. —DiaA poro DRUM, 


Fig. 1 shows the drum applied to an ash-handling skip hoist. 
The skip, weighing with its load of ashes about 3 tons, is raised 
vertically a distance of 103 feet, is then dumped and returned to 
the ash-pit in 35 seconds, the control being entirely automatic after 
the motor is started. The drum is made with end cylinders and the 
middle cylinder turned to a diameter of 20 inches, while the large 
cylinders have a diameter of about 48 inches, the large ard small 
diameters being connected by six-turn spirals on cach side. 

At the beginning of a trip the drum is startcd in motion so as to 
wind in one end of the rope on the small cylindrical portion at the 
end of the drum, while the other end of the rope is unwound at the 
same rate from the small cylindrical portion in the centre of the 
drum, so that the skip supported in the bight of the rope is neither 
raised nor lowered, and the motor has only to overcome the inertia 
of starting the drum, gearing and rope. As the rotation of the drum 
continues, the short end of the rope commences to be wound up on 
the spiral while the other end continues to be paid out at a uniform 
specd. The skip, therefore, rises at a gradually increasing velocity 
until the short end of the rope begins to be wound upon the cylinder 
of large diameter, which had no rope on it at the beginning. In the 
meantime the other end of the rope continues to be paid out from 
the long central cylinder of. small diameter at the original speed. 
Hence the skip is now raised at a uniform volocity depending on 
the relative diameters of the cylindrical parts of the drum and on 
the speed of rotation. The rotation of the drum continuing, the 
short end of the rope reaches the descending spiral connecting the 
large diameter cylinder (which had no rope on it at the start) to 

the central portion of the drum. This brings the skip gradually 
to rest at the top of its travel until both ends of the rope are on the 
central cylindrical portion of the drum, when one end will be paid 
out as fast as the other end is wound in and the skip remaihs at rest 
at the top of its travel. 

If so desired the drum can be stopped at this point and the skip 
will be held at the top of the shaft without any tendency to rotate 
the drum in either direction. To cause the skip to make the return 
journey the direction of rotation of the drum must be reversed, or 
with a drum having two smalls, as shown in Fig. 1, the rotation may 
be continued in the same direction and one end of the rope will 
presently begin to be paid out from the spiral of gradually increas- 
iny radius, while the other continues to be wound upon the central 
portion of the drum. The skip, therefore, will gradually acquire a 
velocity of descent, which will reach а maximvm and continue uni- 


formly when the unwinding rope reaches the large diameter of the 
other cylindrical drum which was wound full of rope at the com- 
mencement of the hoist. Further rotation will cause the rope 
finally to be paid out from the last spiral connecting with the cylin- 
drical portion of the drum of small diameter, thereby retarding the 
descent of the skip until the outgoing rope is finally unwound from 
the other smal] end cylinder; the incoming rope still being wound 
up on the central cylinder of small diameter when the skip will 
finally be brought to rest again at the bottom of its travel. The 
drum must then b? stopped to prevent all the rope being unwound 
at one end. 
Some advantages of the differential drum are :— 


(a) Complicated accelerating, retarding, reversing and stopping 
devices are eliminated. 

(b) The path of the load is absolutely limitcd. Overwinding at 
the top of a hoist or collision at the bottom is impossible (unless the 
rope breaks). 

(c) Full Joad is not thrown on until the drum is brought up to 
speed. 

| (d) There are no sudden shocks or jerks on the rope or any other 
part of the mechanism. 

(e) High speeds are obtainable with economy, sim plicity and 
safety. 

(f) Maintenance charges are small. 

(g) The motor need not be reversed to lower the load, and dynamic 
braking can be used in lieu of a friction brake. 


Fig. 2.—DIFFERENTIAL Drum Horsts. 


Two applications of this ingenious drum are shown in Fig. 2 (a) 
and (b) In Fig. 2 (a) a load is raised by a differential drum made 
with two swells in it such as is shown in Fig. 1, so that the load can 
be raised, held and returned to the starting point without stopping 
or retarding the motor. Fig. 2(b) shows a hoist of the balanced type 
where two skips are controlled from the same drum. In this case 
the drum is stopped and reversed every tim» cach skip reaches the 
top or bottom of the shaft, the ropes being so wound that one skip 
is raiscd when the other is lowered. For handling coal, filling gates 
can Le arranged to be opened automatically by the skips or buckets, 
so as to fill the skips at the bottom of the hoist, the gates being 
closed by the skips as they ascend. Reversal of rotation of the 
drum can be effected automatically by the skips themselves, so that 
after the machine is once put in motion the operation will continue 
indefinitely. 'The drums are built by the Bergen Point lronworks 
to fit each individual case, 
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THE CHOICE OF VOLTAGE FOR RAILWAY ELECTRIFICATION ON THE DIRECT- 
CURRENT SYSTEM. 


BY F. LYDALL. 
(Concluded from p. 266.) 


Summary.— The author considers first the conditions which apply to the problems of main line electrification in this country, 
and assuming that the high voltage direot-current system is adopted, gives reason for supposing that the voltage selected for a 
general elcotrification scheme would not be especially high. The number of different classes of locomotive is discussed, and designs 
for each class are worked out on the basis of four different line voltages—viz., 1,500, 2,000, 3,000 and 4,000. Details relating to 
these designs are given, and it is shown that even for the highest voltage considered there are no technical difficulties in the 


construction of suitable locomotives of all classes. 


Finally, а rough catimato is given of tho extent to which the cost of à 


locomotive of any of the classes proposed is aflected by the voltage eclcoted. 


PASSENGER LOCOMOTIVE MOTOR. 


As already remarked, the freight locomotive motor has been 
designed bearing in mind the possibility of its use on the high- 
speed passenger engine with a different gear ratio and wheel 
diameter. The general tvpe of loc оцу proposed 1з ап 
articulated 4—4-4-4—4, or 2—B+B—2, according to the 
Continental svstem of indicating the wheel arrangement. In 
оф ег words, each half locomotive has a four-wheel leading or 
trailing bogie and two driving axles. Each driving axle is 
connected to a pair of motors, both motors of a pair driving on 
to a single gear wheel. The same limit of armature peripheral 
velocity has been taken as before, to correspond in this case 
to a speed of 90 miles per hour ; the gear velocity at this speed 
has been taken as 20 metres per second (about 4,000 ft. per 
minute), and from these two limits the gear ratio and the 
driving wheel diameter have been deduced. It will be seen 
from Table VI. that the wheel diameters for the different 
motors do not exceed practicable limits, and the conclusion 
to be drawn from the calculations is that, assuming that the 
limit of 4,000 ft. per minute for the gear velocity is permissible, 
there is no difficulty in constructing an express passenger 
locomotive to meet the specified requirements without being 
compelled to use diagonal or vertical connecting rods, or to 
depart from the ordinary design of geared motor with single 
reduction gearing. 

Now, although a gear velocity of 4,000 ft. per minute 1s 
much higher than has been generally used up to the present in 
traction work, it would not be regarded as abnormally high for 
gears used with high-speed turbines. For example, in the 
gearing described in the '* Engineer " for October 1, 1915, the 
gear velocity is 6,000 ft. per minute, the gears running con- 
tinuously at this speed. 1n the locomotive design now sug- 
gested the velocity during most of the running time would vary 
between 3,000 ft. and 3,500 ft. per minute. Whether it would 
be necessary or advisable to employ forced lubrication under 
these conditions I am not prepared to say ; but it is clear that 
there is no reason to regard the velocity as prohibitive. 

Two alternative methods present themselves of utilising 
the motors in pairs, each pair being connected to a single 
driving axle. 


First Method.—The two motors are rigidly mounted in the 
locomotive and supported by fixed transverse beams between 
the side frames, and are geared to a countershaft or Jack shaft 
which carries & single gear wheel. This shaft runs in fixed 
bearings and is provided with two cranks set at right angles. 
From these cranks standard locomotive wheels of a suitable 
diameter with crank pins are driven by horizontal connecting 
rods. The general arrangement is clearly shown in Fig. 7. 

This arrangement has the following advantages :— 


(a) Standard engine wheels and axles are used. 

(b) Inside frames and standard bearings are used. 

(c) The weight of the two motor pairs is conveniently dis- 
tributed. 

(d) The non-spring-borne load is a minimum. 

9 The centre of gravity of the whcle locomotive is reasonably 
high 

( (У ) The driving wheels and axles and the jack shafts and 
gear wheels are easily removed downwards and the motors 
upwards through the roof. 


indi 


The disadvantages of this arrangement may be said to lie in 
the use of connecting rods. This, however, is minimised as much 


' 
t 


as possible by keeping the rods fairly long (the length shown | 


in the general arrangement drawing in Fig. 7 being 5 ft. 6 in.), 
and by avoiding the use of coupled wheels. АП the. motion is 
rotational, there being no reciprocating action, and all the 
rotating parts are balanced. With reasonable care in main- 
tenance such an arrangement should give no trouble. 


Second. Method. —Each pair of motors drives on to a single 
gear wheel carried en a hollow shaft or quill surrounding the 
driving axle, each end of the hollow shaft being fitted with a 
claw coupling which drives the adjacent wheel by springs 
fixed between the wheel spokes. This arrangement has tho 
following advantages :— 

(а) Elimination of all connecting rods. 


(b) The overall length of the locomotive is reduced to a 
minimum. 


As compared with the first arrangement, it has the following 
disadvantages :— 


(а) Special driving aedi of a large diameter are necessary. 

(b) Outside frames are necessary. 

(c) The gear wheel and the claw clutches cannot be removed 
from the hollow shaft without pressing the driving wheel off 
its seat. 

(d) The weight of the motors is not so well distributed. 

On the balance of advantages, I would be inclined to favour 
the first arrangement, but in the present consideration this is 
only & subsidiary question. 

The motor as used for the goods locomotive is arranged for 
twin gearing, and is designed for $ in. to } in. clearance at each 
end from the wheel flanges, the distance bétween the flanges 
being 4 ft. 51 in. When used for the express locomotive, the 
motor is arranged for single ended gearing, and the saving of 
axial length on this account makes it possible to get the motor 
in between the side frames 4 ft. 2in. apart. I have assumed 
that with the same axial length there is sufficient room at each 
end for the claw clutch if motors with hollow shafts are used. 

The following are the particulars of the motors and loco- 
motives for each of the two arrangements :— 


Table VI. 

Eine voltage ............... 1,500 1.500 2,000 2,000 3,000 4,000 
Motor voltage ............ 750 1,500 1,000 2,000 1,500 2,000 
« For Locomotive with Connecting У Rods, 

Weight of a pair of 

motors with 2 pinions, 

1 year wheel and gear | 

сазе, в.  ............... 14,100 16,600 16,900 18,100 18,300 19,900. 
Gear ratio .................. 28/87 32/91 32/91 34/95 34/95 37/97 
Wheel diameter  ......... 70” 72” 72” 715” 75° 78” 
Height of motor centre 

above rail level ......... 46-8” 402” 492" 51-6" 516" 63-17 
Driving wheel base, A... 9^ 11^ 10’ 0” 10’ 0* 10’ 13” 10’ 14” 10’ 3” 
Driving wheel to bogie 

centies Baarin 1331" 12’ 3” 13°31” 13947 13'4" 13'5* 
Total wheel base, C ...... 63’ 5^ 61'8° 63'0" 64'4" 04'4" 65/0” 
Length over buffers, D.. . 71'9" 70707 72'1" 72’8" "278" 73’ 4" 


For Locomotive with Hollow Shafts. 


Gear гайїо.................. 28/97 32/08 32/98 34/106 34/106 37/108 


Wheel Diameter ......... 78” 78“ 78° 84” 84° 87” 
Height of motor centre 
above raillevel ......... 54-3” 56" 56" 59-8” 59-8” 6105" 


One-hour rating of all motors, 350 н.р. ; 2,565 10. tractive effort at 
about 51 miles per hour. 

In this table I have not given the wheel base dimensions 
for the locomotives in which hollow shafts are used, as these 
dimensions are not determined; by the. motors 80 Much as by 


ee 
шс H- | 
| HH HH ШЕШЕН 
Еа А KEEN 

CTA 
A | ty YY ЕЕ 


~ 
1 


304 


the general mechanical design and the space requirements of 
the complete equipment including the control apparatus. 

It will be noticed that the distance between the bogie centre 
and the nearest driving axle is less in the case of the locomotive 
equipped with 1,500 volt motors for a line voltage of 1,500 than 
in any of the others. The reason for this is that the motor in 
question is shorter in an axial direction than the other motors, 
including that designed for 750 volts on a line voltage of 1,500, 
on account of its shorter commutator. Аз a consequence of 
this there is à clearance between the motor frame and the 
flange of the bogie wheel of 5 1пз., and with this clearance 
there should be no objection to the bogie wheel and the motor 
overlapping each other, provided there is no danger of the 
bogie wheel coming into contact with the gear case at the 
other end of the motor. The other motors in the series are 
all longer, due to greater insulation surfaces in spite of still 
shorter commutators, and it seems hardly safe to allow the 
motor and the wheel to overlap if the clearance is less than 5 ins. 

Fig. 6 shows the speed-tractive effort curves for the express 
passenger engine equipped with four pairs of 2,000 volt motors 
for operating оп a line voltage of 4,000. These may be re- 
garded as typical for all the equipments containing motors of 
different voltages of which particulars have been given above. 
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The same sheet of curves contains curves of tractive resistance 
against speed for а 525 ton train (7.e., a trailing load of 425 tons 
with a 100-ton locomotive) on the level and on different rising 
gradients. From these it will be seen that there is the following 
choice of steady speeds on the level :— 
91:5, 42, 47:5, 61:5, 69, 78 miles per hour. 
Up a gradient of 1 in 100 there is the following choice :— 
24, 27, 29-5, 47-5, 53-2, 58-5 miles per hour. 

These figures show clearly the power of an electric locomotive 
to maintain a high speed up a steep gradient, due to the great 
overload capacity of the motors, as compared with a steam 
locomotive whicli exerts a more or less constant horse-power 
(if sufficiently well designed) whether travelling on the level 
or up a gradient. | 

A locomotive such as has been suggested could haul a train 
of 425 tons for a distance of 150 miles over a track including 
15 miles of one per cent. rising gradient with an equal length 
of one per cent. falling gradient at an average speed of 73 miles 
per hour, including starting and stopping, the speed down the 
gradient being limited to 80 miles per hour. In other words, 
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the total distance would be covered in 2 hqurs 3 minutes, 
After a lie-over of 27 minutes, the performance could be re- 
peated, and continued at equal intervals throughout the day. 
Or, if one intermediate stop is required of say 5 minutes dura- 
tion, the total journey would take 2 hours 12 minutes including 


everything, and this also could be repeated at the end of 


25 hours. These times are based upon the tractive resistance 
curves shown in Fig. 6, and do not include any allowance for 
signal stops or extra resistance due to head winds or side 
winds. They may be compared with the run from King's 
Cross to Doncaster, a distance of 156 miles, the fastest train 
being timed to do the journey in 174 minutes, with one inter- 
mediate stop of 3 minutes at Peterborough. There is, of course, 
no stretch of 15 miles of one per cent. gradient on this line. 

In order to satisfy myself that there would be no insur- 
mountable difficulty in building and equipping a 4,000-volt 
locomotive for express passenger service on the lines suggested 
above, I have worked out the electrical equipment in some 
detail and have attempted to design the mechanical part to 
meet the running requirements and accommodate the equip- 
ment. The design is shown in the general arrangement draw- 
ing in Fig. 7, already referred to. 

In considering the auxiliary apparatus, I have assumed that 
the power for the blower motors, the motor compressor, the 
control circuits and the lighting would be obtained from a 
rotary transformer taking current from the overhead line and 


supplying power at about 500 volts. In this way the high 


tension apparatus is limited to the main circuits and the high 
tension side of the rotary transformer with its controlling 
switch and fuse and starter. 

This arrangement possesses a further advantage. I think 
it may be taken for granted that when electrification on a large 
scale eventually takes place, the existing urban and suburban 
electrified zones which have been developed mostly 9 n the basis 


. of a direct-current supply at 500 to 600 volts will be left un- 


disturbed.. These zones are or will be in general separated 
from one another by considerable distances and it 1s most 
unlikely that the intervening railways will ever have enough 
traffic to justify the 500-volt supply being extended to cover 
these distances. London, Manchester, Newcastle, Glasgow 


and other big cities will have their suburban low voltage 


systems and will adhere to the low voltage whatever may 


happen to the long distance traffic between them. Now in 


these low voltage areas there will certainly be some locomotive 
sheds and repair shops, and it will undoubtedly be a great 
convenience if the main line locomotives, whether freight or 
passenger, can run over these lines under their own power, 
purely for the purpose of getting to or from the repair shops. 
All that is needed to meet this requirement is to fit third rail 
collector shoes and provide a throwover switch so that all the 
auxiliaries can be operated from the low voltage supply in- 
stead of from the low tension side of the rotary transformer. 
The locomotive speed will be, of course, much below its normal 
value when taking power from the overhead line, but it will 
be sufficient for the purpose suggested. Thus, for example, 
the 4,000-volt freight locomotive would travel light on the 
level at about 20 miles per hour and the passenger engine at 
about 35 miles per hour. Ж 

On this basis then the passenger locomotive equipment 
would consist of the following :— 


Each half locomotive would contain : 

Two motor pairs with an aggregate capacity on the one-hour rating 
of 1,400 n.r. | | 

One motor generator consisting of а 20 kw. 500-volt generator direct 
coupled to a 4,000-volt double commutator motor. . 

One 500-volt motor compressor with a nominal capacity of 50 cubic 
fcet per minute. 

Two 500-volt motor blowers, one for each motor pair. 

Two pantagraph current collectors. 

One main circuit breaker. 

Twenty-four resistance and field shunting contactors. 

One reverser. | | | 

Six controlling contactors. 

Two sets of main resistances. 

Two ficld shunting resistances. 

Master controller, main and auxiliary wiring, switches, fuses and 
couplers. 
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The control system would provide for the following :— 


Eleven positions, motors in series, full field, resistance in circuit, 
One position, full series, full field. 

One position, full series, intermediate field. 

One position, full series, weak field. 

Transition from series to parallel. 

Seven poeitions, motors in parallel, resistance in circuit. 
One position, full parallel, full field. 

One position, full parallel, intermediate field. 

One position, full parallel, weak field. 


The main resistances would be capable of dealing with a 
start from rest to full speed with a full-sized train on a rising 
gradient of 1 in 75, and the tractive effort of the complete 
double locomotive on the first position would be not more 
than 9,000 lb., thus ensuring an easy start without any severe 
jerks. 

The approximate weights of the various items composing 
the complete equipment of a half locomotive for a line voltage 
of 4,000 would be as follows :— 


Two motor pairs, each with motor blower attached 18-00 tons. 


One rotary transformer .................................... 2-30 ,, 
One motor compressor .................................... 0-65 ,, 
Two sets of main resistances .............................. 2:05. us 
Thirty contactors and circuit-breaker .................. 1:35 ,, 
Two pantograph collectors ............................... 0-85 ,, 
Reverser, master controller, switches, fuses, couplers, 

main and auxiliary wiring, sundries ОООО EU RE) 125 ,, 

jc E 2-35 tons. 


The arrangement would be somewhat as shown in the draw- 
ing (Fig. 7)—i.e., the main resistances and the contactors 
would be fixed on both sides of the main body of the locomotive 
having а gangway down the centre sufficiently wide to allow 
the motors to be lifted out of the locomotive through an open- 
ing in the roof. 

The question of heating the train is a difficult one, but it only 
indirectly affects the electrical equipment. I take it for 
granted that the present system of steam heating would be 
continued, as has been found advisable in the United States 
and on the Continent. The steam for this purpose would be 
raised in a boiler fitted in the locomotive. This can be fired 
either by coal or by oil, or can be heated electrically. In the 
United States I believe the boilers are usually oil fired, and on 
the Continent either coal fired or electrically heated. The 
objection to producing the steam electrically is the high cost as 

compared with the cost of fuel, but it may be that pressure 
from the Board of Trade would lead to its adoption in this 
country in order to minimise fire risks in case of a collision. If 
the locomotive draws power from a low-voltage supply, such as 
300 volts, there is no serious difficulty in designing a suitable 
heater for the boiler, but this would be much more difficult if 
the supply were at 4,000 volts. The alternative is to take the 
current, for heating from the auxiliary motor generator; but 
this would lead to a very considerable increase in its size and 
Cost. 


5. The Cost of Locomotives as Affected by the Supply. Voltage.— 
Sofar the matter has been one of purely technical consideration. 
The question of cost is much more difficult to deal with for 
several reasons. Manufacturing costs are continually varying, 
and this was true even before the war, and the variation is 
much more pronounced in the last two years, due to increases 
in the costs of material and labour. Further, it is difficult to 
make a close estimate of a new design of motor, even when 
Worked out in considerable detail. Still more difficult is it to 
Judge what allowance to make for contingencies to guard 
against, possibilities of trouble which are probably greater the 
higher the voltage. 

The increase in cost due to an increase in the supply voltage 
may be divided into four sections :— n 


(a) That due to the greater size of the main motors, and the 
greater amount of labour involved in their construction. 

(b) That due to the increase in the rotary transformer. 

(c) That due to additional insulation of the high-voltage cir- 
cuits and the high-voltage parts of the control equipment. 

(d) That due to the increased weight and size of the mecha- 
nical structure of the locomotive. 
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Dealing with these seriatim, the design of the main motors 
has already been considered, and with sufficient estimating 
experience it should be possible to arrive at a reasonable esti- 
mate of the cost on some fixed basis, such as that which held 
good just befere the war. It should be observed that for the 
motors used in the goods and passenger locomotives the 
weight of copper is very nearly the same whatever the voltage. 
The increase in cost of materials is therefore mainly due to the 
greater amount of steel in the castings and the stampings and 
of insulating material for the windings and commutator. The 
wages will also be higher for the higher voltage motors, on 
account of the greater number of commutator segments and 
armature conductors and the greater number of turns in the 
field coils. As, however, the price of steel is low compared 
with that of copper. the total increase in the cost of the motor 1s 
not so great as might be expected. 

The rotary transformer may be a single machine, usually 
called a dynamotor, or а motor generator. For 1,500 and 
2.000 volts, and even for 2,500 volts, if an intermediate voltage 
should be chosen, there is no reason why a dynamotor should 
not be employed. The voltage on the low-tension side would 
in all cases be 500 and on the high-tension side 1,000, 1,500 or 
2,000, according to whether the supply voltage 1s 1,500, 2,000 
or 2,500. But for a small machine, even with a two-pole 
design, it seems hardly practicable to go beyond 2,000 volts on a 
single commutator, and consequently for a supply voltage of 
3,000 or 4,000 a motor-generator must be employed, the motor 
being a two-pole double commutator machine for the full-line 
-voltage and the generator a standard 500-volt machine of the 
requisite capacity. There is, therefore, a substantial increase 
in cost on the score of the rotary transformer as between 1,500 
and 4,000 volts, or even between 2,000 and 3,000. 

The additional insulation of the high-tension portions of the 
equipment is difficult to estimate at all accurately. Until all 
the details are actually worked out one can only form a rough 
guess, This item includes the extra cost of main connecting 
cables, if any, the cost of contactors and reverser for dealing 
with relatively small currents at high voltage, the additional 
insulation of the main resistances, the extra cost of the control 
apparatus for the rotary transformer, and any special arrange- 
ments that may be found necessary for dealing with arcs 
formed when the main circuit-breaker opens on overload, such 
arrangements being more elaborate or extensive as the voltage 
is increased. 

Finally, there is the increase in the cost of the mechanical 
structure of the locomotive consequent upon the increased 
size and weight of the motors, and possibly of the rest of the 
equipment. For instance, the goods locomotive for 4,000 
volts has 56 in. driving wheels and bogies of 10 ft. 4 in. wheel 
base as compared with 50 in. wheels and bogies of 9 ft. wheel 
base in the case of the 1,500-volt locomotive. Similar increases 
are shown in Table VI. relating to passenger locomotives. 

It will be obvious, therefore, that an a priori estimate of the 
total increase of cost for the locomotives of the different classes 
is necessarily approximate and to a certain extent dependent 
upon individual judgment. Ona given basis, however, such as 
what may be called pre-war prices, it should be possible to 
arrive at à set of figures which, however approximate, may be 
of use in considering tlie whole question of the most suitable 
voltage to be adopted. Taking the various factors into account 
I estimate that for the different classes already discussed the 
extra costs due to increased voltages ought not to exceed the 


following :— 


Voltage |... 1,500 ... 2,000 ... 3,000 ... 4,000 
Shunting locomotive .................. ‚ 0 .. £210 ... £370 .. £620 
Goods locomotive ............ eese = 0 .. £230 .. £440 ... £600 
Double passenger locomotive ......... 0 . £340 ... £680 ... £960 


I repeat that these figures are approximate, and cannot be 
regarded as possessing any scientific accuracy, but I venture 
to put them forward for what they are worth. In any case 
they are only a single factor in the general calculation,which 
takes into account the first cost and working expenses of the 
distribution system and the sub-stations, and can only be 
brought into such a calculation when a reasonable estimate 
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has been arrived at as to the average number of locomotive 
of each class which should be provided per mile of railway. 


Postscri pt.—1t is perhaps worth remarking that, if desired, th 
motor units for the goods locomotive can be made complete: 
interchangeable with those required for the passenger engine. i 
adopting a somewhat different mechanical design for the forme 
The design assumed in the foregoing was that which has beer 
most largely used, especially in this country, and consists of : 
body carried on two motor bogies, each bogie equipped wit! 
two independent motors geared to the driving axles. lf nov, 
instead of this arrangement the locomotive is built in two con- 
plete halves, articulated together in the centre, the two axles i 
each half can be driven bv side coupling rods from a jack slaf: 
midway between them geared to a pair of motors in precisi: 
the same way as in the design for the passenger locomotive 
The gear ratios and wheel diameters would not, of course i 
the same, but a part from this the motors would be identical 

The particulars of gearing and driving wheels would bes 


follows :— 


Voltage of supply .... 1,500 1,500 2,000 2,000 3,000 40" 

Voltage per motor .. 750 1,500 1,000 2,000 1,500 20% 
_— 

Gear ratio ............... 20 : 95 23 : 100 95 : 104 97:10" 

Wheel diameter ....... 5411. 56 іп. 58 іп. 59 in. 


Apart from the question of interchangeability this arrang 
ment would have several advantages over the more usu 
design of bogie locomotive. From the mechanical point & 
view it might be expected that there would be less wear ani 
tear of the track, as the dead load on the rails would be reduce! 
to a minimum, and due to the position of the motors the centr 
of gravity would be fairly high. The wheels and axles and als 
the motors could be removed without difficulty, and the motor 
would be accessible for inspection from the interior of tk 
locomotive. 

From the electrical point of view the following points may i 
mentioned: (а) As the two armatures of a motor pair ах 
definitely coupled together through the gearing, there is m 
possibility of the full voltage being concentrated on the commu 
tator of one motor, as may occur when the motors are ind 
pendent, through the slipping of one pair of driving wheels o 
the rails; (b) as the motor is completely carried on spring: 
there is not the same liability to sparking at the brushes. du 
to vibration and shocks when passing over rail joints as whe! 
the motors are partly supported by the driving axles. — — 

As against these advantages, it may be urged that the deszt 
does not lend itself to an arrangement with a central cab fron 
which the driver can look out in both directions over slop!" 
ends. The importance of this point, however, is a matte for 
individual judgment. 


Application of Oscillograph to Tests of Internal (o 
bustion Engines.—In the “ Revue Générale d’Electricit® 
M. Camillerapp describes an interesting application of the 
Blondel oscillograph. In studying internal combustion motor’ 
it is desirable to record (a) the pressure variations in t 
cylinder, (b) the period between two explosions, giving the 
speed of the engine, and (c) the magnitude and duration " 
the ignition current. Bv means of oscillographic methods (5 
and (c) can be readily followed. A special device has been 
designed for studying (a). For this purpose a microphone. " 
electrical connection with an oscillograph, is mounted in the 
cylinder. In view of the high temperature of the cylinder 
gases, the latter are only allowed to impinge on а mica 0C 
which, in turn. communicates its vibrations through а met 
needle to the disc in the microphone. In order to minim 
the effect of vibrations it is convenient to mount a seco" 
microphone, back to back with the microphone registering the 
pressure, so as to be affected by mechanical vibrations on? 
and not by pressure fluctuations. The two microphones 5° 
then connected up on the Wheatstone bridge principle 5 that 
the vibration effects cancel out. The three factors (а), (0) 9" 
(c) can be studied simultaneously and the oscillograph met" 
of attack is expected to throw light on many debateable que 
tions in this field. " 
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: INSTITUTION OF ELECTRICAL ENGINEERS. 


ANNUAL GENERAL MEETING. 


The annual gencral meeting of the Institution of Electrical Engineers 
was held on Thursday, May 17th, under the presidency of Mr. C. P. 
Sparks. 

Fhe PRESIDENT o ened the proceedings by announcing the. result of 
the ballot for new members of the Council. The following were elected : 
President, Mr. C. H. Wordingham; vice-presidents, Mr. G. W. Partridge 
and Mr. W. B. Woodhouse ; honorary treasurer, Mr. J. E. Kingsbury 


— (re-elected) ; ordinary members of Council, Mr. Ll. B. Atkinson, Mr. W 


A. Chamen, Mr. J. S. Highfield, Sir Wm. Slingo, Lieut.-Col. Н. C. Sparks, 
D.S.O., M.C., and Mr. A. P. Trotter. 
The new Council therefore is constituted as follows :-— 
PRESIDENT. 
C. H. Wordingham. 
VICE-PRESIDENTS. 
R. A. Chattock. R. T. Smith. . 
x. W. Partridge. W. B. Woodhouse. 
HoNORARY TREASURER. 
J. E. Kingsbury. 
| ORDINARY MEMBERS OF COUNCIL. 


L. B. Atkinson. H. H. Harrison. G. S. Ram. 
J. O. Callender. J. S. Highfield. W. R. Rawlings. 
W. A. Chamen. Prof. T. Mather, F.R.S. Sir W. Slingo. 


Lt.-Col. Н. С. Sparks, 
р.8.0., М.С. 
A. P. Trotter. 


F. W. Crawter. 
J. Devonshire. 
H. Dickinson. 
J. Hunter Gray. 

The PRESIDENT then proposed that a message be sent to the American 
Institute of Electrical Engineers expressing the Institution's sincere 
pn of the entry of the United States into the war on the side 
of Great Britain and her Allies. 

Mr. C. Н. WoRDINGHAM, in seconding the motion, said there were few, 
if апу. of the members who did not number among their friends many 
individual Americans, and their experience had led to their entertaining 
for them the highest possible regard, and looking upon them as their 
brothers in every sense of the word. One could not help feeling that if 
these two great nations—the American nation and the British nation— 
could purge themselves of the German taint that had invaded them 
there might in the not very far distant future come about some great 
federation of the whole Anglo-Saxon race. Sucha result would make for 
civilisation, and perhaps for that far greater ideal, the reunion of Chris- 
tendom. 

The motion was carried unanimously. 

The message was as follows :— 

_ The President and Council and the members of the Institution of 

Electrical Engineers send hearty greetings to their brothers of the 

American Institute of Electrical Engineers, and hereby express to 

them their sincere appreciation of the entry of the great American 

Nation into the war on behalf of civilisation and its ideals, and of 

the significance of their action for the cause of the British Empire and 

ita Allies. 
Dated the 17th day of May, 1917.- 
Signed by the President, President-Elect and Secretary. 

The PRESIDENT announced that this would be engrossed on vellum and 
forwarded by mail. 

The PRESIDENT then dealt with and moved the adoption of the annual 
report of the Council, an abstract of which is given below. 


REPORT OF THE COUNCIL. 

In the report of the Council it is stated that the membership shows a 
net decrease of 63 over that of the previous year. During the year 39 
members lost their lives on active service. In the same period 10 
ordinary meetings, 16 Council meetings and 122 Committee meetings 
were held. There have been 42 meetings of local sections. 

Premiums for Papers have been awarded by the Council to Messrs. 
G. V. Twiss, F. R. Me Berty, C. Vernier, Е. Gill and W. W. Cook, and to 
S. P. Smith, D.Sc. No students’ premiums have been awarded, but the 
Papers read will be taken into consideration at the ne xt award of students’ 
premiums, | 

Since the publication of the seventhedition of the wiring rules in March, 
1916, à number of suggested alterations have been submitted for the con- 


.G. HA Nisbett. 
W. LI. Preece. 
H. Faraday Proctor. 


‘sideration of the Committee. It is not proposed, however, to undertake ` 


a further general revision of the rules until after the war. 

A sub-committee has been appointed to collect evidence in regard to 
the use of lead-covered conductors for house wiring. 

In May last the Council appointed à committee to draw up regulations 


for electrical installations on ships other than warships. This committee 
1$ constituted as follows :— 


Ship Electrical Equipment Committee. 

C. Н. WonpiNGHAM (Chairman). 

C. P. Sparks, President (ex-officio). 
J. H. Collie. J. F. Nielson. 
B. M. Drake. Lieut. N. W. Prangnell. 
A. Henderson. Capt. A. P. Pyne. 
J. W. Kempster. S. G. C. Russell. 

T. A. Sedgwick. 


And Nominated by 

T M. е Tova 's Register of Shipping. 

H. H. Berry ......... British Electrical and Allied Manufacturers’ 
Association. 

T. Carlton .......... 4 Board of Trade. 

W. Cross ...........- Electrical Contractors’ Association. 

J. Foster King ...... British Corporation for the Survey and Registry of 
Shipping. 

J. Lowson . ..... ... Institution of Engineers and Shipbuilders in - 
Scotland. 

A. W. Stewart ...... Institution of Naval Architects. 

Н. Walker  ......... N. E. Coast Institution of Engineers & Shipbuilders, 


The regulations will be published in the course of the next few months, 
and it is hoped that they will prove of value to the shipping industry and 
be generally adopted. 

The standard specification for street lighting prepared by the special 
committee appointed for this purpose will be published in the “ Journal ” 
at an early date as a majority report of the committee. 


Research.—Progress has been made with the research on the heating of 
buried cables, and a number of tests have been carried out, but further 
work is required before any results are available for publication. 

Specimens of 10 different brands of insulating oils have been dis- 
tributed among six investigators, who are carrying out tests 1 to 7 from 
the following list, and as many of the others as they can arrange for : 
(1) Tendency to sludge, (2) loss by evaporation, (3) flash point, (4) vis- 
cosity at different temperatures, (5) chemical reactions, (6) density and 
coe fficient of expansion, (7) cold test (solidification),(8) moisture absorp- 
tion, (9) dielectric strength, (10) specific resistance, (11) thermal trans- 
ference, and (12) specific heat. 

Panel committees have been appointed by the Council to formulate 
schemes of research on various insulating materials with a view to draw- 
ing up standard specifications for the purchase of such materials and for 
discriminating between the various grades. ‘The following materials are 
included in the research : Porcelain, ebonite, mica, micanite, fibrous 
materials, insulating varnishes and composite materials, Application 
has been made to the Rescarch Department for grants in aid of these 
researches. The proposed schemes of research have already been drawn 
up in the case of most of the materials. 

It has been agreed between the Institution and the British Electrical 
and Allied Manufacturers’ Association to co-operate in this researc 
and, with a view to ensuring that the two researches should not overla 
but mutually assist one another, the Institution will deal mainly with 
the scientific part of these researches, and the Association with the 
industrial. Each body will have representatives on the Committees 
of the other dealing with this research. 


Electricity Supply.—In October, 1916, the Council appointed а com- 
mittee consisting of 
R. A. Chattock (Chairman). 
C. H. Merz. T. Roles. 
G. W. Partridge. ` С. Р. Sparks. 
S. L. Pearce. W. B. Woodhouse. 
with the following reference :— 

“To report to the Council on the best means of co-ordinating and im- 
proving electricity supply in the United Kingdom." 

Six meetings have been held. The Committee have been in close touch 
with the National Electric Supply Joint Committee appointed by the 
Incorporated Municipal Electrical Association and the Incorporated 
Association of Electric Power Companies, and, in order to prevent over- 
lapping, it has been agreed that the Institution Committee will devote 
its attention to the question of electricity supply from the point of view 
of the requirements of the country as a whole, and will deal with the 
engineering aspect of the matter, while the Joint Committee will go into 
more immediate questions of organisation and linking-up of existing 


. undertakings, &c. 


The following matters, amongst others, are engaging the attention of 
the Committee : (1) A standard frequency for the country ; (2) the 
voltages that should be recommended for transmission and distribution 
purposes ; and (3) the obtaining of reasonable facilities for wayleaves. 

The Committee have already arrived at a decision as regards standard 
frequencies for certain large areas in the country, but they feel that it is 
not advisable to put forward their recommendations piecemeal. 

They have been awaiting the publication of the report of the Electrical 
Trades Committee of the Board of Trade, in order that they might work 
as far as possible along the lines which it was anticipated would be 
indicated therein. It is uncertain when the report of this Committee 
will be published, especially in view of the recent appointment of an 
Electric Power Supply Committee by the Board of Trade, with a reference 
generally similar to that of the Institution Committee. 

The Committee will, however, proceed with their deliberations in the 
hope that their recommendations will enable the Institution to render 
some effective assistance to the Board of Trade Committee. 

The questions referred toaboverequire careful consideration, and it is, 
therefore, probable that some time will elapse before definite recom- 
mendations can be made upon them. 


Reserved Occupations Committee.—At the beginning of February the 
attention of the Council was drawn to a memorandum issued by the 
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Dealing with these seriatim, the design of the main motors 
has already been considered, and with sufficient estimating 
experience it should be possible to arrive at a reasonable esti- 
mate of the cost on some fixed basis, such as that which held 
good just before the war. It should be observed that for the 
motors used in the goods and passenger locomotives the 
weight of copper is very nearly the same whatever the voltage. 
The increase in cost of materials is therefore mainly due to the 
greater amount of steel in the castings and the stampings and 
of insulating material for the windings and commutator. The 
wages will also be higher for the higher voltage motors, on 
account of the greater number of commutator segments and 
armature conductors and the greater number of turns in the 
field coils. Аз, however, the price of steel is low compared 
with that of copper, the total increase in the cost of the motor is 
not so great as might be expected. 

The rotary transformer may be a single machine, usually 
called a dynamotor, or a motor generator. For 1,500 and 
2.000 volts, and even for 2,500 volts, if an intermediate voltage 
should be chosen, there is no reason why a dvnamotor should 
not be employed. The voltage on the low-tension side would 
in all cases be 500 and on the high-tension side 1,000, 1,500 or 
2,000, according to whether the supply voltage 1s 1,500, 2,000 
or 2,500. But for a small machine, even with a two-pole 
design, it seems hardly practicable to go beyond 2,000 volts on a 
single commutator, and consequently for a supply voltage of 
3,000 or 4,000 a motor-generator must be employed, the motor 
being a two-pole double commutator machine for the full-line 


: voltage and the generator a standard 500-volt machine of the 


requisite capacity. There is, therefore, a substantial increase 
in cost on the score of the rotary transformer as between 1,500 
and 4,000 volts, or even between 2,000 and 3,000. 

The additional insulation of the high-tension portions of the 
equipment is difficult to estimate at all accurately. Until all 
the details are actually worked out one can only form a rough 
guess. This item includes the extra cost of main connecting 
cables, if any, tlie cost of contactors and reverser for dealing 
with relatively small currents at high voltage, the additional 
insulation of the main resistances, the extra cost of the control 
apparatus for the rotarv transformer, and any special arrange- 
ments that may be found necessary for dealing with arcs 
formed when the main circuit-breaker opens on overload, such 
arrangements being more elaborate or extensive as the voltage 
is increased. 

Finally, there is the increase in the cost of the mechanical 
structure of the locomotive consequent upon the increased 
size and weight of the motors, and possibly of the rest of the 
equipment. For instance, the goods locomotive for 4,000 
volts has 56 in. driving wheels and bogies of 10 ft. 4 in. wheel 
baie as compared with 50 in. wheels and bogies of 9 ft. wheel 
base in the case of the 1,500-volt locomotive. Similar increases 


` are shown in Table VI. relating to passenger locomotives. 


It will be obvious, therefore, that an a priori estimate of the 
total increase of cost for the locomotives of the different classes 
is necessarily approximate and to a certain extent dependent 
upon individual judgment. Ona given basis, however, such as 
what may be called pre-war prices, it should be possible to 
arrive at à set of figures which, however approximate, may be 
of use in considering tlie whole question of the most suitable 
voltage to be adopted. Taking the various factors into account 
I estimate that for the different classes already discussed the 
extra costs due to increased voltages ought not to exceed the 


following :— 


Voltage .... eene 1,500 ... 2,000 ... 3,000 ... 4,000 
Shunting locomotive .................. ‚ 0 .. £210 .. £370 ... £620 
Goods locomotive ............ eee eee О .. £230 ... £440 ... £600 
Double passenger locomotive......... О .. £340 ... £680 ... £960 


I repeat that these figures are approximate, and cannot be 
regarded as possessing any scientific accuracy, but I venture 
to put them forward for what they are worth. In any case 
they are only a single factor in the general calculation,which 
takes into account the first cost and working expenses of the 
distribution system and the sub-stations, and can only be 
brought into such a caleulation when a reasonable estimate 


May 95, 1917, 


has been arrived at as to the average number of locomotive 
of each class which should be provided per mile of railway, 


Postscript.—It is perhaps worth remarking that, if desired, t}. 
motor units for the goods locomotive can be made complete: 
interchangeable with those required for the passenger engine, t: 
adopting a somewhat different mechanical design for the forme 


The design assumed in the foregoing was that which has bet | 


most largely used, especially in this country, and consists dí: 
body carried on two motor bogies, each bogie equipped wit. 
two independent motors geared to the driving axles. If nov. 
instead of this arrangement the locomotive is built in two con. 
plete halves, articulated together in the centre, the two axle 
each half can be driven bv side coupling rods from a jack shi: 
midway between them geared to a pair of motors in precis!: 
the same wav as in the design for the passenger locomotive 
The gear ratios and wheel diameters would not. of course. b 
the same, but a part from this the motors would be identical 
The particulars of gearing and driving wheels would be: 
follows :— 
Voltage of supply .... 1,500 1.5 2,000 2,000 3,000 40 
Voltage per motor ... 750 oe 1,000 2,000 1,500 2% 


Gear ratio ............... 20 : 95 23 : 100 95 : 104 1: 
Wheel diameter ....... 54 in 56 in. 58 1n. 59 ir. 


Apart from the question of interchangeability this атап: 
ment would have several advantages over the more usu 
design of bogie locomotive. From the mechanical point é 
view it might be expected that there would be less wear an: 
tear of the track, as the dead load on the rails would be reduce 
to a minimum, and due to the position of the motors the cent 
of gravity would be fairly high. The wheels and axles and als 
the motors could be removed without difficulty, and the motor 
would be accessible for inspection from the interior of tk 
locomotive. 

From the electrical point of view the following points may be 
mentioned: (a) As the two armatures of a motor pair ar 
definitely coupled together through the gearing, there is m 
possibility of the full voltage being concentrated on the commu: 
tator of one motor, as may occur when the motors are inde 
pendent, through the slipping of one pair of driving wheels o 
the rails; (b) as the motor is completely carried on spring: 
there is not the same liability to sparking at the brushes. d 
to vibration and shocks when passing over rail joints as whe? 
the motors are partly supported by the driving axles. — . 

As against these advantages, it may be urged that the dest 
does not lend itself to an arrangement with a central cab frou 
which the driver can look out in both directions over slop 
ends. The importance of this point, however, is a matter fi 
individual judgment. ` 


Application of Oscillograph to Tests of Internal Cont 
bustion Engines.—In the “ Revue Générale d’Electnett 
M. Camillerapp describes an interesting application of the 
Blondel oscillograph. In studying internal combustion motor 
16 18 desirable to record (a) the pressure variations in the 
cylinder, (b) the period between two explosions, giving '" 
speed of the engine, and (c) the magnitude and duration of 
the ignition current. By means of oscillographic methods (b 
and (c) can be readily followed. А special device has beet 
designed for studying (a). For this purpose a microphone." 
electrical connection with an oscillograph, is mounted in the 
cylinder. In view of the high temperature of the cylinder 
gases, the latter are only allowed to impinge on a mica dix. 
which, in turn, communicates its vibrations through a met? 
needle to the dise in the microphone. In order to minim 
the effect of vibrations it is convenient to mount à secel 
microphone, back to back with the microphone registering the 
pressure, so as to be affected by mechanical vibrations 0M 
and not by pressure fluctuations. The two microphones 5" 
then connected up on the Wheatstone bridge principle $0 
the vibration effects cancel out. The three factors (@), (b) an | 
(с) can be studied simultaneously and the oscillograph metho 
of attack is expected to throw light on many debateable qu 
tions in this field. С 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ANNUAL GENERAL MEETING. 


The annual general meeting of the Institution of Electrical Engineers 
was held on Thursday, May 17th, under the presidency of Mr. C. P. 
Sparks. 

The PRESIDENT о ened the proceedings by announcing the result of 
the ballot for new members of the Council. The following were elected : 
President, Mr. C. H. Wordingham; vice-presidents, Mr. G. W. Partridge 
and Mr. W. В. Woodhouse ; honorary treasurer, Mr. J. E. Kingsbury 
(re-elected) ; ordinary members of Council, Mr. Ll. B. Atkinson, Мг. W 
A. Chamen, Mr. J. S. Highfield, Sir Wm. Slingo, Lieut.-Col. H. C. Sparks, 
D.8.0., M.C., and Mr. A. P. Trotter. 

The new Council therefore is constituted as follows :— 


PRESIDENT. 
C. H. Wordingham. 


VIcE- PRESIDENTS. 
R. A. Chattock. В. T. Smith. . 
G. W. Partridge. W. B. Woodhouse. 
HONORARY TREASURER. 
J. E. Kingsbury. 
ORDINARY MEMBERS or COUNCIL. 
H. H. Harrison. G. S. Ram. 
J. S. Highfield. . W. R. Rawlings. 
Prof. T. Mather, F.R.S. Sir W. Slingo. 
G. H&Nishett. 
W. LI. Preece. 
H. Faraday Proctor. 


L. B. Atkinson. 
J. O. Callender. 
W. A. Chamen. 
F. W. Crawter. 
J. Devonshire. 
H. Dickinson. 
J. Hunter Gray. 

The PRESIDENT then proposed that a message be sent to the American 
Institute of Electrical Engineers expressing the Institution's sincere 
appreciation of the entry of the United States into the war on the side 
of Great Britain and her Allies. 

Mr. C. H. WoRDINGHAM, in seconding the motion, said there were few, 
if any, of the members who did not number among their friends many 
individual Americans, and their experience had led to their entertaining 
for them the highest possible regard, and looking upon them as their 
brothers in every sense of the word. One could not help fecling that if 
these two great nations—the American nation and the British nation— 
could purge themselves of the German taint that had invaded them 
there might in the not very far distant future come about some great 
federation of the whole Anglo-Saxon race. Such a result would make for 
civilisation, and perhaps for that far greater ideal, the reunion of Chris- 
tendom. 

The motion was carried unanimously. 

The message was as follows :— 


. The President and Council and the members of the Institution of 
Electrical Engineers send hearty greetings to their brothers of the 
American Institute of Electrical Engineers, and hereby express to 
them their sincere appreciation of the entry of the great American 
Nation into the war on behalf of civilisation and its ideals, and of 
the significance of their action for the cause of the British Empire and 
its Allies. 
Dated the 17th day of May, 1917.- 
Signed by the President, President-Elect and Secretary. 
The PRESIDENT announced that this would be engrossed on vellum and 
forwarded by mail. 
The PRESIDENT then dealt with and moved the adoption of the annual 
report of the Council, an abstract of which is given below. 


D.S.0., М.С. 
A. P. Trotter. 


REPORT OF THE COUNCIL. 

In the report of the Council it is stated that the membership shows a 
net decrease of 63 over that of the previous year. During the year 39 
members lost their lives on active service. In the same period 10 
ordinary meetings, 16 Council meetings and 122 Committee meetings 
were held. There have been 42 meetings of local sections. 

Premiums for Papers have been awarded by the Council to Messrs. 
С. V. Twiss, Е. R. McBerty, C. Vernier, F. Gill and W. W. Cook, and to 
S. P. Smith. D.Sc. No students’ premiums have been awarded, but the 
Papers read will be taken into consideration at the next award of students’ 
premiums. | 

Since the publication of the se vent hedition of the wiring rules in March, 
1916. a number of suggested alterations have been submitted for the con- 
sideration of the Committee. It is not proposed, however, to undertake 
a further general revision of the rules until after the war. 

A sub-committee has been appointed to collect evidence in regard to 
the use of lead-covered conductors for house wiring. 

In May last the Council appointed a committee to draw up regulations 
for electrical installations on ships other than warships. "This committee 
‘is constituted as follows :— 

Ship Electrical Equipment Committee. 

C. Н. WorpixncHaw (Chairman). 

C. P. Sparks, President (ex-officio). 
J. H. Collie. J. F. Nielson. 
B. M. Drake. Lieut. N. W. Prangnell. 
A. Henderson. Capt. A. P. Pyne. 
J. W. Kempster. S. G. C. Russell. 

T. A. Sedgwick. 


Lt.-Col. Н. С. Sparks, 


And Nominated hy 

ht а гебен: V Lloyd's Register of Shipping. 

Н. Н. Berry ......... British Electrical and Allied Manufacturers’ 
Association. 

T. Carlton «coe Board of Trade. 

W. Cross ............ Electrical Contractors’ Association. 

J. Foster King ...... British Corporation for the Survey and Registry of 
Shipping. 

J. Lowson  ......... Institution of Engineers and Shipbuilders іп 
Scotland. 

A. W. Stewart ...... Institution of Naval Architects. 

Н. Walker  ......... N. E. Coast Institution of Engineers & Shipbuilders, 


The regulations will be published in the course of the next few months. 
and it is hoped that they will prove of value to the shipping industry and 
be generally adopted. 

The standard specification for street lighting prepared by the special 
committee appointed for this purpose will be published in the '' Journal " 
at an early date as a majority report of the committee. 


Research. —Progress has been made with the research on the heating of 
buried cables, and a number of tests have been carried out, but further 
work is required before any results are available for publication. 

Specimens of 10 different brands of insulating oils have been dis- 
tributed among six investigators, who are carrying out tests 1 to 7 from 
the following list, and as many of the others as they can arrange for : 
(1) Tendency to sludge, (2) loss by evaporation, (3) flash point, (4) vis- 
cosity at different temperatures, (5) chemical reactions, (6) density and 
coe ficient of expansion, (7) cold test (solidification),(8) moisture absorp- 
tion, (9) dielectric strength, (10) specific resistance, (11) thermal trans- 
ference, and (12) specific heat. 

Panel committees have been appointed by the Council to formulate 
schemes of rescarch on various insulating materials with a view to draw- 
ing up standard specifications for the purchase of such materials and for 
discriminating between the various grades. The following materials are 
included in the research: Porcelain, ebonite, mica, micanite, fibrous 
materials, insulating varnishes and composite materials. Application 
has been made to the Research Department for grants in aid of these 
researches. The proposed schemes of research have already been drawn 
up in the case of most of the materials. 

It has been agreed between the Institution and the British Electrical 
and Allied Manufacturers’ Association to co-operate in this research, 
and, with a view to ensuring that the two researches should not overlap 
but mutually assist one another, the Institution will deal mainly with 
the scientific part of these researches, and the Association with the 
industrial. Each body will have representatives on the Committees 
of the other dealing with this research. 


Electricity Supyly.—In October, 1916, the Council appointed a com- 
mittee consisting of 


R. A. Chattock (Chairman). 


C. H. Merz. T. Roles. 
G. W. Partridge. ` С. Р. Sparks. 
S. L. Pearce. 


W. B. Woodhouse. 
with the following reference :— 


““ То report to the Council on the best means of co-ordinating and im- 
proving electricity supply in the United Kingdom.” 

Six meetings have been held. The Committee have been in close touch 
with the National Electric Supply Joint Committee appointed by the 
Incorporated Municipal Electrical Association and the Incorporated 
Association of Electric Power Companies, and, in order to prevent over- 
lapping, it has been agreed that the Institution Committee will devote 
its attention to the question of electricity supply from the point of view 
of the requirements of the country as a whole, and will deal with the 
engineering aspect of the matter, while the Joint Committee will go into 
more immediate questions of organisation and linking-up of existing 
undertakings, &c. 

The following matters, amongst others, are engaging the attention of 
the Committee : (1) A standard frequency for the country ; (2) the 
voltages that should be recommended for transmission and distribution 
purposes ; and (3) the obtaining of reasonable facilities for wayleaves. 

The Committee have already arrived at a decision as regards standard 
frequencies for certain large areas in the country, but they feel that it is 
not advisable to put forward their recommendations piecemeal. 

They have been awaiting the publication of the report of the Electrical 
Trades Committee of the Board of Trade. in order that they might work 
as far as possible along the lines which it was anticipated would be 
indicated therein. It is uncertain when the report of this Committee 
will be published, especially in view of the recent appointment of an 
Electric Power Supply Committee by the Board of Trade, with a reference 
generally similar to that of the Institution Committee. 

The Committee will, however, proceed with their deliberations in the 
hope that their recommendations will enable the Institution to render 
some effective assistance to the Board of Trade Committee. 

The questions referred toabove require careful consideration, and it is, 
therefore, probable that some time will elapse before definite recom- 
mendations can be made upon them. 


Reserved Occupations Committee.—At the beginning of February the 
attention of the Council was drawn to а memorandum issued by the 
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Reserved Occupations Committee in regard to substitution in electrical 
generating stations and to a statement by the Committee to the cffect 
that the favourable reservation enjoyed until then by these undertakings 
could not be continued without modification after the end of that month. 

In view of the risk to the nation which would be involved by the failure 
to maintain the supply of electricity through the skilled operating staff 
being cut down below a safe limit, the Council communicated with the 
Committee, and the latter requested the Institution to organise a depu- 
tation of representatives of supply undertakings to discuss the position 
with the Committee. А deputation of 14 representatives of the Institu- 
tion, the Incorporated Municipal Electrical Association, the Incorporated 
Association of Electric Power Companies, the Conference of chief officials 
of the London electric supply companies and the Provincial Electrie 
Supply Committee of Great Britain, introduced by Mr. C. P. Sparks, 
president, accordingly attended before the Committee on March 28th, 
and pointed out inter alia (a) the small amount of labour employed by 
electricity supply undertakings in proportion to the number of employés 
working in factories depending upon cleetrie power supplied by such 
undertakings ; and (b)the fuel economy effected through factories using 
clectrie power. After an exchange of views, in the course of which the 
chairman of the Committee stated that, although some of the under- 
takings might have done all that was possible, the wish of the Committee 
was to bring all into line, the deputation were requested by the Committee 
(а) to consider whether any ot her classes in addition to those mentioned 
in its memorandum can be replaced by women, (b) to prepare statistics 
to show to what extent substitution has already been made. and (с) to 
be prepared to attend another conference in three months? time to show 
what further substitution has taken place. This matter is having the 
further careful consideration of the Council. 

Coal Supplies.—During the first half of 1916 representatives appointed 
by the Councils of the Institution and of the Institution of Gas Engineers 
repeatedly urged'upon the Prime Minister and the Board of Trade the ne- 
cessity of taking steps to improve the supply of coal to gas and electricity 
undertakings, and their action resulted in special consideration. being 
given to these Public utility undertakings. 

Annual Accounts. —The margin to the good on the revenue account is 
£3,776. lis. 74., compared with £1,847. Is. in 1915, an improvement of 
£1.929. 16s. 7d. Since the accounts for 1916 were closed, £5,250 of the 
new 5 per cent. War Stock has been purchased by the Institution, and 
the existing holding of £661. 2s. in the 44 per cent. stock has been con- 
verted into 5 рет cent. stock. 

Thompson Memorial Library.—The Council decided last vear to set 
aside on behalf of the Institution the sum -f £1,000 towards the setting- 
up of 2 memorial of the late Dr. Silvanus P. Thompson, and determined 
that in the event of the proposed purchase of his valuable collection of 
early and modern works on electricity, optics and other branches of 
physics, for the establishment of a Thompson memorial at the Institution 
being effected, the above-mentioned sum should be contributed for that 
purpose. 

It has since been decided to purchase the collection by means of 
subscriptions from members of the Institution and others, with a view 
to its being presented to the Institution and preserved as a memorial 
of its distinguished past-president, and the above contribution has been 
made by the Institution towards the purchase money. 

Mr. С. Н. WorDINGHAM seconded the motion for the adoption of the 
report, and it was carried unanimously. 

Mr. J. E. KiNGsBURY (hon. treasurer), in moving the adoption of the 
accounts and balance-sheet for the year ended Dec. 31, 1916, said the 
surplus of income over expenditure was £3,776 17s. 74. (£1,929. 16s. 7d. 
greater than that of the previous year). That £1.020 was made up of 
increased income and a net decrease of expenditure of £1,265. The 
balance-sheet showed total assets £120,798. He thought one would get 
a better idea of the figures they really had to deal with on behalf of the 
Institution if they eliminated from those figures £6,318. 18s. 5d., which 
re presented sums which did not belong to the Institution, but were simply 
trust funds in the Institution's hands. It appeared on both sides of the 
balance-sheet, and if the assets were reduced by that amount, it left 
£114,479, and their liabilities were £36,290. А ready method of finding 
what those liabilities consisted of was to take otf the £32,719 liabilities 
on mortgages, by which means one realised that the other liabilities were 
£3.571, and on making a comparison between their standing to-day and 
what it was last year it would be seen to be £4.453 better, while the assets 
consisted, according to the standard adopted in the accounts, of 
£78.188. 14s. 2d. 

The PREsIDENT seconded the motion, and said as the result of the 
efforts of the Finance ('ommittee and their very able secretary the 
surplus was £3,776 (£1,929 more than last year), the highest figure ever 
reached, 

Mr. LI. B. ATKINSON asked for information regarding life compositions. 
He said it seemed that members’ subscriptions were passed through the 
revenue account, but when it was dealt with as a life composition it was 
passed into the balance-sheet as an asset, and stayed there till the 
member died, and it appeared that it never contributed towards the 
upkcep of the Institution or the services rendcred to the member. 

Mr. Kinossury said there was only one point which Mr. Atkinson 
did not seem to have grasped. He stated that the Institution got no 
bene fit from the payment of the member until he died, but the Institution 
did get the bene fit resulting from the investment of the sum paid by the 
member. 

The PRESIDENT said the item £381. 1s. 14. in the revenue account was 
dividends on inv’stments, апа part of those dividends was on the life 
compositions, so the revenue account got the benefit of the interest on 
£5,332. 
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Mr. SIDNEY Snanr (honorary auditor) said the £61 life com positions 
of deceased members was deducted from the composition fund, and 
transferred to the general fund because it had no further need to be in the 
first-named fund. The interest on the money was used year by year 
after a member’s death as well as during his life. ` 

The motion was then put and carried. 

On the motion of the PRESIDENT, seconded by Mr. WoRDINGHAM, 
votes of thanks were accorded to the secretary (Mr. P. F. Rowell), the 
honorary treasurer (Mr. J. E. Kingsbury), the honorary auditor (Mr. 
Sidney Sharp), the honorary solicitors (Messrs. Bristows, Cooke & 
Carpmael), the honorary secretaries of local sections and the local 
honorary secretaries and treasurcrs abroad. 

Messrs. Allen, Attfield & Co., C.A., were reappointed as auditors and 
Mr. Sidney Sharp as honorary auditor. | 


SPECIAL MEETING on VoriNa BY Proxy. 


A special general meeting of the corporate members (members and 
associate members) was then held, at which a resolution authorising 
the taking of members’ votes by means of proxies was discussed. The 
following is an abstract of the resolution, which, as the President 
explained, is framed to permit proxy voting according to the usual 
practice of publie companies :— 

That the articles of association of the Institution be altered by 
adding thereto the following new articles : 80a. Votes may be given at 
all annual or special general meetings either personally or by proxy. 
On a show of hands every member present and entitled to vote shall 
have one vote. In case of a poll every member entit'ed to vote shall 
have one vote, 80b. No person shall be appointed a proxy who is not 
entitled to vote at the meeting. 80c. The instrument appointing a proxy 
shall as nearly as circumstances will admit be in the form following : 


| ERES pc LED being (а 
corporate member or an associate as the case may be), of the above 
Institution, hereby appoint.............ccceeeee see ene Ol TE 
DECIDIR of 


On The. x osse edi AY Оне хаккы 19.5 and at any 
poll held in connection therewith. As witness my hand this............. + 
(RS OE. deco rodea te eiua 1915: ЧООН берери АН 
Class of membership іп I. E. Е............................. 80d. The instru- 


ment appointing a proxy shall be deposited at the registered office of the 
Institution not less than 48 hours before the time for holding the meet- 
ing. 80e. A vote givenin accordance withthe terms of an instrument 
appointing a proxy shall be valid notwithstanding the previous death 
of the principal or revocation of the proxy unless previous intimation 
in writing of the death or revocation shall have been received at the 
registered office of the Institution. | 80f. A poll may be demanded by 
the chairman of any annual or special general meeting or by anv three 
persons personally present and entitled to vote, and shall be taken in 
such manner and at such time within 28 days next after the meeting, 
and at such place as the chairman of the meeting directa, and either 
immediately or after an interval or on adjournment. A demand of à 
poll may be withdrawn. No notice need be given of a poll not taken 
immediately. 80g. The chairman of the meeting shall have a casting 
vote in addition to his personal vote. 80A. The quorum at any 
annual or special general meeting shall be five. 


The PresipENT said : When the subject of enemy members was dealt 
with last vear it was discovered that the Institution was so constituted 
that they had to vote on a cut-and-dried resolution to alter the articles 
of association. and only the members present at the meeting could vote. 
So many members were away from London that it was necessary to adopt 
some method by which they could be represented, and the Manchester 
Local Section suggested that the articles should be amended 80 as to 
allow every member as far as possible to be able to vote. A committee 
was sct up. on which he (the president). the vice-presidents and the 
chairman of the Manchester Local Section ке ved, and they drew up а 
report advising that if an amendment to the articles was made it should 
be made to allow proxy voting. It might be said that a man who gave a 
proxy might know nothing of what took place at the meeting. That 
disadvantage could be casily overcome by holding informal meetings in - 
different. parts of the country, and circulating a report of those meetings 
before members give their proxies. 

Mr. С. Н. WonpiNaHAM said it seemed to him essential that the whole 
of the members should have power to express their opinions on all 
matters affecting the Institution's welfare. The method proposed was 
likely to be of the utmost benefit to the Institution. It was manifestly 
absurd that a small meeting like the present one should make funda- 
mental changes in the articles of association. The object of this motion 
was to correct that, and he hoped the proposal would be carried unani- 
mously. 

Mr. А. А. CAMPBELL SWINTON said he hoped the Council understood 
the snare they were laying for themselves. If the Council wanted to 
make a particular alteration in the articles, would they ask for proxies 
for themselves from particular members ? If not, thev were sure to be 
beaten. А clique could easily collect sufficient proxies to swamp а 
meeting such as the present one. He did not think it would be very 
dignified for the Council to have to ask for proxies for themselves. Тһе 
Houses of Parliament and many of the most important societies did not 
permit proxy voting. He would prefer a postal vote. 

The PRESIDENT seid the Committee in charge of the matter were at one 
time strongly in favour of the postal vote, but their solicitors said a postal 
vote was not effective, but only indicated the opinion of the members, 
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Finally the Council adopted the present recommendation unanimously, 
and the local sections were also unanimously in favour of it. 

Mr. J. S. HIGHFIELD supported Mr Campbell Swinton, and said if a 
burning question were to be considered, and 10 meetings were held with 
an average of 100 members at each, it would still be only one-sixth of the 
members who would hear the discussions. If the re ports of the meetings 
were published, not more than 1.000 out of the 6,000 would read the 
report. 'The whole responsibility should be put on the Council, and the 
postcard method might be adopted to give them a guide in exceptional 
сазек. 
local meetings to educate proxy voters. The least that could be done if 
this great change was to he made was to take a postcard vote. 

Mr. A. M. Taytor (Birmingham) said he was sure the local sections 
greatly appreciated the interest taken in them by the Institution in 
London, but they could not always voice the opinion of the local sections, 
through the inability of the members to be present, 

The PRESIDENT said the proposal was not in regard to voting at the 
Council. but concerned voting at a general meeting only. 

Mr. P. RosriNG said he gave his vote in favour of the Councils sug- 
gestion. If 40 or 50 members in London wanted something, and 400 
or 500 other members wished to stop it, it ought to be stopped. 

Mr. Ll. B. ATKINSON said he did not think Mr. Campbell Swinton’s 
difficulty уаѕатеа[ опе.  Tfanimportant question were before a meeting, 
the President could demand a poll, and fix a date ahead for the receipt of 
the proxies. It would not be necessary to send out the proxies for 
the first meeting. A well-organised minority could upset a resolution by 
personal voting as well as by proxy voting. 

Mr. CAMPBELL L. SWINTON said it was not as Mr. Atkinson thought. 
The proxies would have to be produced at the first meeting. 

The PRESIDENT confirmed Mr. Campbell Swinton’s statement. 

Mr. €, A. BAKER said he did not like the proposal on general principles. 
Nobody amongst the members could solicit proxies from the general list 
of members. It would cost £15 for postage to communicate with 3.600 
members, The Council could send out forms of proxy and swamp any 
proposed resolution brought in by members. Another method would 
be to take the votes of the provincial centres at those centres. He asked 
that the proxy system, if adopted, should only be applied in special cases 
by the unanimous vote of the members, 

The РвеѕІрЕХТ said, while the Companies Act remained as it was, 
they could not adopt either of Mr. Baker’s suggestions. They had before 
them the alternatives of having some special procedure for the Institution 
or of being governed by the common law. Under the latter they could 
not do anything more than they put forward in the resolution. 

Mr. CAMPBELL SWINTON suggested that the meeting should adjourn, 
and that the Council should consider the matter further. 

Mr. HiGHFIELD said he thought a proper discussion on the subject 
should be carried out, but if the Council were unanimous on the matter 
he would not oppose it. 

The PRESIDENT said the local sections were more than unanimous. 
They knew that the Council was unanimous, because their chairman 
attended the Council's meetings regularly. 

Mr. Н. W. CLOTHIER (Newcastle) said he hoped the motion would go 
through. The average members of the local sections could not attend 
the meetings in London. They did a lot of the work of the electrical 
industry in the provinces, and they wanted to feel that they were in 
closer touch with London. А good way to give them that feeling of 
closer touch was to give them a vote in matters of moment such as this 
particular motion. 

Mr. К. A. CnaTTOCK (Birmingham) said it was at present impossible 
for the provincial members to take the part they wanted to in the con- 
duct of the Institution. If it were possible to create any form of machi- 
nery other than the proxy vote for obtaining that end they would be 
pleased to fall in with it. The President had told them the Council had 
come to the unanimous conclusion that proxy voting was the only satis- 
factory way of doing it. There need be no fear that the Council would 
be swamped or the London members injured in any way. 

Mr. CAMPBELL SWINTON said he did not wish to curb the activities or 
the power of the local sections, but he thought the method proposed was 
a dangerous one. 

Mr. WoRDINGHAM said ey must remove any possibility of the idea 
that the Institution was run by a London “ gang," and they had come 
to the conclusion that the only possible way was proxy voting. Out- 
voting by means of a clique could not be guarded against in the case of 
personal or postcard voting, therefore he did not think that was a legiti- 
mate argument against proxy voting. He did not admit that it would 
be undignified for the Council to send out proxies, and it was less important 
that the Council's dignity should suffer than that a large body of members 
should be in the undignified position of having no voting power. 

Mr. E. T. WiLL MS thought they were justified in voting for proxy 
voting, because the great majority of the members and some of the most 
excellent members were in the provinces. 

The motion was then put and carried by 28 votes to 4. 


Association of Engineering and Shipbuilding Draughtsmen. 
The first meeting of the above association took place in Hud- 
dersfield on May 5th. representatives from a number of adja- 
cent districts being present. A sub-committee for the Liver- 
pool and Manchester district was decided upon, the next 
meeting being fixed for May 18th. 
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THE EDUCATION OF THE CHEMIST.* 


BY SIR JAMES J. DOBBIE. { 


| The events of the past year have served to emphasise the respon- 
sibilities of the Institute in connection with the education of the 
chemist. In future there will be a greatly increased demand for 


_chenusts competent to set going and control industrial concerns, and 


it is important to inquire whether the facilities at present provided 
So far as pure chemistry is con- 
cerned the curriculum of many of our colleges and universities may 
be regarded as fairly complete. But is that sufficient ? At present 
no means exist whereby the student of chemistry can obtain the 
training necessary to enablo him to translate the pure science of the 
laboratory into the industrial process of the works. Except in a few 
special cases it is futile to attempt to give instruction in the processes 
of particular industries in college classrooms and laboratories. We 
вош aim at instruction in the principles and methods which find 
application in chemical industries generally. irm 

The industria] chemist, however, must be trained in physical and 
applied physical chemistry. Yet no course of instruction exists at 
present in which the application of the principles of physical ehemis- 
try to manufacturing processes is svstematically taught, although 
the University of London has now under consideration such a course. 

It is not suggested that the chemist should become an engineer. 
The professions are distinct, and it is rare to find a high degree of 
aptitude for both united in the same individual. But the chemist 
should have sufficient knowledge of engineering to be able to make 
his requirements known to the engineer and to collaborate with him 
in the design and control of the plant required to carry out any 
particular series of operations. 

It is hardly possible to add to the number of subjects at present 
included in a three-vears course of study. Only by extending the 
ordinary course of study by the addition of a fourth year can time 
be found for new subjects or for tho more thorough study of the 
existing subjects. 

The training of many of our young chemists at the present time 


. is too narrow. As a result the chemist is frequently relegated to a 


subordinate position when he ought to be in control. With wider 
qualifications the rising generation of chemists would be able to play 
their proper part in their new industries which are springing up in 
all directions and to occupy positions from which they are at present 
excluded. 

As regards the sort of school education best suited for a boy who 
in after-life is to adopt chemistry as his profession, some might ad- 
vocate that from an early period his education should be '' voca- 
tional." But this view would probably find few supporters. It is 


· open to the obvious objection that it would force the choice of a 


profession at an age when, in most cases, & boy's naturel bent, if 
he has any, has not yet asserted itself. Others might declare for an 
education in which science played the predominant part. But prob- 
ably the majority would answer that his education should be on the 
same lines and in the same subjects as for any other profession or 
calling. мд 

The question now arises—What should these subjects be? The 
aim of education on its intellectual, as distinguished from its moral 
and physical sides, is the evenly balanced training of all the faculties 
of the mind. This aim can never be attained by the study of science 
exclusively on the one hand, or of the subjects commonly classed as 
the humanities, on the other. Both are essential. 

Science, however. should form a part of evervone's education. 
What do we really mean when we speak of teaching science in 
schools ? Is the object to imbue the pupil with the spirit and aims 
of scientific inquiry, while laying а solid foundation of fact and 
method for future specialisation, or is it merely to make him ac- 
quainted with the achievements of science? The expression 
“ generalised science ” is much on the lips of speakers on educa- 
tional reform at the present time. But the attempt to make the 
science curriculum à comprehensive one, whether by teaching 
“ generalised " science or the elements of the sciences individually, 
could only result in intellectual confusion. The one way to obtain 
really satisfactory results is to concentrate on a limited number of 
subjects, carefully selected with reference to the pupil's age and 
stage of mental development and to their suitability to serve as an 
introduction to further science studies. 

It does not follow, however, that the pupil need leave school 
altogether ignorant of the leading facts and conclusions of other 
sciences. Much valuable, interesting and stimulating instruction 
concerning all branches of science can be conveyed through the 
medium of carefully selected reading lessons. "This would not take 
the place of scientific education, but it would supplement it. 


* Abstract of Presidential Address before the Institute of Chemistry. 
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THE SKILLED MECHANIC. 


In a leading article dealing with the scarcity of mechanics, 
a well-deserved tribute was paid recently by “ Engineering ” 
to the skilled mechanic. According to our contemporary, 
“ а man having the mentality, dexterity and character 
taken for granted or implied in the term skilled mechanic, or 
competent all-round craftsman, is, prima facie, a competent 
individual in a much wider manner than in a purely trade 
sense. It may be said, without fear of contradiction, that a 
capable mechanic is at least the equal in most respects of 95 
per cent. of the population. The craftsman is the backbone 
of all industry, and the interest to be found in the origination 

of mechanism and mechanical products has probably no 
parallel, except, perhaps, in those occupations distinguished 
as artistic. Natural aptitude, large mentality, resource, 
Initiation, grit, character—all matters which make a man 
worthy of respect—are the inalienable possession of the man 
. who becomes an expert mechanic.” 

With every word of the above we are in entire agreement, 
and we notice with a good deal of pleasure that a large and 
important section of the daily Press is striving to create a 
strong public opinion in favour of raising the status of the 
skilled mechanic. ! 

There are those who are inclined to take what we imagine 
to be too serious a view of the cause of the present unrest 
in the engineering trades. It would be impossible to over- 
estimate the seriousness of the unrest itself. In our opinion, 
and we have given long and earnest consideration to the 
matter, the primary cause of the unrest is overwrought 
nerves and over-fatigued bodies. 
trifling in comparison with the primary, and may be one 
induced by the primary, is the accumulation of petty griev- 
ances which, were he in normal health, would be worked off 
by the craftsman with nothing more serious than a good 
deal of “ grousing." 

Believing, as we do believe, that the craftsman is the 
backbone of all industry, we refuse to accept the view held 
by many of the narrow-minded and ill-informed that the 
craftsman is less patriotic than his neighbour. Partly on 
account of the mentality and character taken for granted or 
implied in the term skilled mechanic, and partly on account 
of a genuine admiration for and an intimate acquaintance 
with many such men, we refuse to accept the view that the 
skilled mechanic is less ready than his neighbour to shoulder 
without complaint the very heavy responsibilities with 
which the country is overloaded at the present time. Mind- 
ful of the grey monotony of their surroundings and of the 
increasing difficulty of keeping their heads above water, we 
have oftentimes been impressed by the unswerving loyalty 
of the munition workers. Mindful of the coming victorv, we 
hope that when the time comes for cheering, a thought will 
be given to the honest fellows in the mine, the steelworks, 
engineering works, woodworking shops and textile factories, 
to whose industry—an industry without parallel in the 
history of our country—victorv is in large measure due. 

We urge the engineering artisans, through their accredited 
representatives to lay their accumulation of grievances 
before the Government, and we urge the latter to leave no 
stone unturned in an endeavour to arrive at an honourable 
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settlement. That such would be their intention is beyond 


question. The emphatic repudiation, in the House of Com- 


mons last week, of the idea that the Ministry of Munitions 
would do anything to facilitate skilled men being taken into 
the Army was opportune, as also was the statement by the 
Minister of Munitions to the effect that on account of the 
common agreement with all the societies, before any of the 


skilled workmen were taken the young dilutees of military 


age should be called first. 

Particularly welcome now, when the idle machine means а 
delayed victory, would be an assurance from the Prime 
Minister that the skilled workmen are, in virtue of their 
skill, already members of the Army destined to bring & 
lasting peace into the world. None could give such an 
assurance in better or happier terms than he. 

The Labour Minister's view that we can neither afford 
strikes now nor when peace comes is one to which no excep- 
tion can be taken by those engaged in industry, and in arriv- 
ing at a settlement it would be well so to draw up the terms 
as to make strikes in the future virtually impossible. The 
will on both sides to find a more satisfactory solution out of 
a difficulty than by striking, which is a most irrational and 
primitive method in so far as it is harmful to many in no 
way concerned, should go a long way towards ensuring 
industrial peace in the future. | 

On several occasions reference has been made in these 
columns to the anomalous position of the skilled munition 
worker. Notwithstanding the lateness of the hour, we 
believe the time to be ripe for getting rid of the anomaly. 
Mr. GEorGE Күрек, Mayor of Smethwick, and district 
delegate of the Amalgamated Society of Engineers. who is 
sald to be spoken of in great respect by all classes as a very 
enterprising and conscientious administrator, in a recent 
interview referred to this subject. “There are many real 
grievances,” said Mr. RYDER, “ which men in the highly 
skilled trades are suffering from—grievances which come 
from glaring anomalies long existing and rapidly becoming 
more marked. The most highly skilled men in the engi- 
neering trades are relatively the most poorly paid. The 
toolmakers and gaugemakers, for example, who are 
supremely skilful men, do not get half the wages that are 
paid to unskilled or semi-skilled men who are new to the - 
trade.” 

As we pointed out nearly 12 months ago, it is m virtue of 
the mechanics’ skill that the semi-skilled and unskilled men 
are able to earn high wages. Owing to their indispen- 
sability it is impossible for the skilled man to engage on work 
calling for a lower degree of skill, and we believe that had 
the attention of the Government been called to this by the 
accredited representatives of the men, the matter would 
have been adjusted long ago. Ав it is we are of the opinion 
that there is time to settle amicably this phase of the dispute. 
The fact that for close upon two years these men have 
allowed themselves, without serious complaint, to be sub- 
jected to such an indignity, bears out the view that not only 
do they understand the meaning of patriotism, but that they 
practice partiotism. Such men are higher types of citizens 
than are those who talk of patriotism because thev find it 
profitable so to do. The worth of the latter kind of patriots 
will be manifest during the next few months, and it may be 
revealed even more strikingly in the trial to come when 
we deal with the complex and difficult problems remaining 
after the conclusion of peace. 

Mindful of what the countrv owes to him, it would be 
fitting recognition for the State to legalise the status of the 
Skilled mechanic. Knowing him as we do, respecting him 
as we do, honouring him as we do, we believe him to be 
worthy of the distinction. | 
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FARADAY, 1791—1867. 


n 


~ 
Taking the duration of his life into account, this son of а blacksmith and apprentice to а bookbinder had to decide between а 


fortune of £150,000 on one side and his undowered science on the other. 


He chose the latter and died a poor man. But his was the 


glory of holding aloft among the nations the scientific name of England for а period of forty years.—Tyndall. 


In the present time of stress the respect due to the pioneers 
of the engineering industry is apt to be overlooked, if not 
forgotten. As long as memory holds its seat the name of 
Faraday will be honoured by educated men and women of all 
nationalities, and as long as a country can rear men like 
Faraday that country has nothing to fear either in science or 
industry. Since it is 50 years ago that Faraday died, it is 
thought that the following incidents* in his career will be of 
interest to шапу of our readers. | 

Michael Faraday s father was a blacksmith, and his great son was 
born in some mews near Newington Oval, in the south of London. 
There the first five years of his life were spent ; the family then 
moved to Jacobs Well Mews, near Manchester-square, and. there 
Michael remained until he was 14. There are many incidents and 
traits in Faraday s career which will bear repeating, even if they are 
well known. He says: “ My education was of the most elementary 
description, consisting of little more than the rudiments of reading, 
writing and arithmetic at a common dav school. My hours out of 
school were passed at home and in the streets.” А 

Опсе. when walking with a friend, Faraday passed а little news- 
boy, when Faraday said : © I always feel a tenderness for those boys, 
because Т once carried newspapers myself.” 

He was apprenticed to à bookbinder, and no premium was paid, 
and he tells us that “ Whilst an apprentice I loved to read the 
scientific books I had to bind, and amongst them delighted in Miss 
Marcet's * Conversations on Chemistry ^ and the electrical treatises 
in the ` Encyclopedia Britannica. I made such simple experi- 
ments in chemistry as could be defrayed in the expense by a few 
pence a week." 

In 1812, when he was 21, he attended four of Davy's lectures, 
and made notes, from which he reconstructed the lectures in a fuller 
form, interspersing such drawings as he could make. He had a 
desire to be engaged in scientific work, even of the lowest kind, and 
that induced him to apply to Sir Joseph Banks, then professor of the 
Royal Society. Naturally enough, he says, ** No answer " was the 
porters reply. А friend told him not to be discouraged, but to send 
his written-out Davy lectures to Sir Humphry Davy himself, and ask 
for some employment. On Christmas Eve, 1812, Davy wrote to 
Faraday, and the letter from this so-called uncouth man is worth 
giving in full. 

" SIR: I am far from displeased with the proof you have given 
me of your confidence, which displays great zeal, power of memory 
and attention. І am obliged to go out of town . . . till the end of 
January. I will then see you at any time you wish. It would 
gratify me to be of any service to you; I wish it may be in my 
power.—I am, Sir, your obed. humble servt.”’ 

He was engaged by the Royal Institution accordingly on March 1, 
1813, at 25s. a week, with the use of two rooms in the attic. Later 
on in the year he accompanied Davy on a Continental tour as his 
amanuensis, but actually acted as his valet. Davy did what he 
could, and Faraday had no absurd pride. I give Faraday's own 
words, which shows the exact relationship. 

* [t happened a few days before we left England that Sir H.'s 
valet declined to go with him, and in the short space of time allowed 
by circumstances another could not be got. Sir H. told me that he 
was sorry, but that if I would do such things as were absolutely 
necessary for him until he got to Paris he should there get another. 
I murmured, but agreed. At Paris he could not get one; at Lyons 
he could not get one; at Montpellier he could not get one; nor at 
Genoa, nor at Florence, nor at Rome, nor in all Italy ; and I believe 
at last he did not wish to get опе; and we are just the same now as 


we were when we left England. This, of course, throws things into - 


my duty which it was not my agreement, and is not my wish to 
perform, but which are, if І remain with Sir H., unavoidable. These, 
it is true, are very few, for having been accustomed in early years 

to do for himself he continues to do so at present, and he leaves very 
— little for a valet to perform ; апа he knows that it is not pleasing to 
me, and that I do not consider myself as obliged to do it. he is always 
as careful as possible to keep those things from me which he knows 
would be disagreeable. But Lady Davy is of another humour. 
She likes to show her authority, and at first I found her extremely 
earnest in mortifying me. This occasioned quarrels between us, 
at each of which I gained ground and she lost it ; for the frequency 
made me care nothing about them and weakened her authority, and 


* From an address by Mr. R. T. A. Innes before the South African 
Institute of Electrical Engineers. 


after each she behaved in a milder manner. Sir H. has also taken 
care to get servants of the country, ycleped lacquais de place, to do 
everything she can want, and now I am somewhat comfortable." 

On his return to England in 1815 he was engaged as assistant in 
the laboratory at 30s. a week, and apartments were given to him. 
In those days of poor facilities for locomotion commuters were un- 
known. In 1816 his salary was increased to £100 a year, and in 
1832, when he was 40, the Committee of the Royal Institution 
reported: " The Committee are certainly of opinion that no re- 
duction can be made in Mr. Faraday’s salary, £100 per annum, 
house, coals and candles." Next year he got a sinecure appoint- 
ment of £100, and in 1836 he got the appointment of Adviser to 
Trinity House, carrying £200 a year. How little money should have 
to do with these things. It has been remarked that if Faraday had 
died in 1830 his life might well have been called a notable success. 
He had made two leading discoveries, one on electro-magnetic 
motions, the other on the condensation of gases into liquids; he 
had carried out important investigations on the alloys of steel and 
the manufacture of optieal glass. but his work was in fact only 
beginning. In 1831 he commenced his " Experimental Researches.” 

When he was 38 it is interesting to know that he enjoved playing 
marbles and ball, and used to ride a velocipede. * He never missed 
the sights of the dav—acrobats and tumblers, giants and dwarfs, 
even Punch and Judy. 

In 1835 the Government felt it should show some appreciation of 
Faradayv's scientific discoveries, and blutf Lord Melbourne sent for 


Faraday, but the pension was offered so rudely that Faraday de- 


clined it. Melbourne wrote him, apologised for his '"" perhaps too 
blunt and inconsiderate manner, &c., &c.," and Faraday relented. 
In a letter to a friend about all this, he wrote that Government 
should reward and sustain scientific effort. In 1854 he wrote these 
still pregnant words :— 

“I will make one or two remarks which have often occurred to 
my mind. A Government should, for its own sake, honour the men 
who do honour and service to the country. The aristocracy of the 
class should have distinctions which should be unattainable except 
to that of science. But besides, the Government should, in the very 
many cases which come before it having a relation to scientific 
knowledge, employ men who pursue science, provided they are also 
men of business. This is, perhaps, now done to some extent, but 
to nothing like the degree which is practicable with advantage to 
all parties. The right means cannot have occurred to a Government 
which has not yet learned to approach and distinguish the class as a 
whole." 

In 1866 he wrote: “ I entered the shop of a bookseller and book- 
binder at the age of 13 years and remained there eight years, and 
during the chief part of the time bound books. Now, it was in 
those books, in the hours after work, that I found the beginnings 
of my philosophy. . . . . Do not suppose that І was. а very deep 
thinker, or was marked as a precocious person. I was a very lively, 
imaginative person, and could believe in the ‘ Arabian Nights’ as 
easily as in the ‘ Encyclopædia’; but facts were important to me 
and saved me. 1 could trust a fact and always cross-examine ап 
assertion." : 

I could quote for pages, but must refrain. I will finish with some 
remarks on education. Faraday's words are :— 

“ All I can say is this, that at my juvenile lectures at Christmas- 
time, I have never found a child too young to understand intelli- 
gently what I told him. They came to me afterwards with questions 
which proved their capability. I do think that the study of natural 
Science is so glorions a school for the mind, that with the laws im- 
pressed on all created things and the wonderful unity and stability 
of matter and the forces of matter, there cannot be a better school 
for the education of the mind.” 

From about 50 years of age he was troubled by loss of memory, 
and very gradually withdrew from all public life. In 1864 he 
wrote :— 

“ I find myself less and less fit for communication with societ y— 
even in a meeting of family—brothers and sisters—I cannot keep 
pace in recollection with the conversation, and so have to sit silent 
and taciturn. .Feeling this condition of things, I keep myself out 
of the way." 

Had he been no scientist, his patient unegotistical life would have 
made a pleasant study—as it is he was a revolutionary of the most 
violent class—wars may alter boundaries or the emptier forms of 
life—the discoveries of such men as Faraday, are changing the very 
structure of society. 


314 


THE ELECTRICIAN. 


May 25, 1917. 


THE ELECTRICAL PROPERTIES OF GASES. 


On Saturday, May 5, Sir J. J. Thomson, O.M., P.R.S., opened a 
course of six lectures on “ The Electrical Properties of Gases " at the 
Royal Institution. We give to-day a brief abstract of the first three 
lectures so far delivered. 

Anticipating his aims in the first lecture, Prof. Thomson remarked 
that the subject was one of the most important in the whole range of 
physics, because the study of the electric discharge through gases 
was responsible for the views now taken of two fundamental ques- 
tions: The nature of electricity, and the structure of matter. Elec- 
tricity was atomic in structure. Every charge was made up of unit 
charges, and we differentiated sharply between atoms of positive and 
of negative electricity. As regards matter, there were still smaller 
systems beyond the chemical atom, which was a small universe in 
itself. It was believed that, chemically, two atoms might be of equal 
properties and yet not identical, and as they could not chemically be 
separated we could not say whether we got in atomic weight deter- 
mination beyond mixtures. Perhaps Prout’s idea that atomic 
weights were multiples of the atomie weight of hydrogen was not far 
wrong after all; the atomic weights were not integers, but mixtures 
of substances of weights; 2 and 3 might have any intermediate 
atomic weights 

Passing to gases, the lecturer said that it was very difficult to 
make a gas in its ordinary condition have anything to do with elec- 
tricity at all. One might think that an electroscope (Zeleny type 
used) should lose its charge in a gas, as the gas particles striking to 
and fro should act like small proof planes ; but they did not act so, 
and there was no leakage from a charged plate either when ether was 
evaporated from the heated plate. Even vapour from charged 
mercury did not carry any electric charge away. Again, when air 
was blown on the plate, no leakage was observed; but when tho air 
was passed through a tube containing a small radium bulb there was 
leakage. When the tube and an aerial wire in it were joined to а 
battery, however, the leakage ceased again, showing that the con- 
ductivity was due to conducting particles created in the gas by the 
radium rays (or X-rays, &c.), which were removed again by the 
electric field, though able to survive in a tube of a certain length. 
These particles were electrons which were ejected from the molecules 
of the gas also by ordinary light, provided its frequency was at least 
that of ultra-violet light ; any amount of red light would be quite 
ineffective. The efficiency of kathode rays was demonstrated by 
another experiment. The kathode particles (from a hot wire) 
streamed upward past the celluloid window, closing a horizontal tube 
containing an electroscope ; a pump and the two tubes were joined 
to a closed circuit. The kathode rays entered the horizontal tube 
through the window and discharged the electroscope. 

Thus ordinary air was a good insulator. But in all experiments 
air showed a certain residual conductivity, exceedingly small, equi- 
valent, to that of 8 electrons рег ст.3 (which contained 2-75 x 10°? 
molecules), but never quite absent. This residual conductivity had 
caused much controversy. It had been ascribed to radium emana- 
tions, always present in the soil and air, and had been measured in 
sea water (which was free of radium), on the frozen American lakes, 
and in all climates and parts of the world. In the Atlantic it had 
been reduced to half its value in air, and J. C. McLennan (Toronto) 
had finally reduced it to one-quarter by making use, not of a zinc box, 
as usually done, but of an ice box, the walls of which consisted of 
snow over which water was poured. There was probably some trace 
of radio-activity in zinc or its impurities. 

A gas rendered conductive did not behave like a conductor, how- 
ever, and that fact had much been misunderstood. А wire had a 
certain resistance, and the longer the wire the smaller its current and 
the greater the resistance. That seemed to be essential to con- 
ductance. But when the conductivity of a layer of gas between two 
plates was measured, the opposite held. The thinner the layer the 
greater the resistance, and if the laver were made sufficiently thin 
there would be no conductivity. This was demonstrated with the 
aid of a radium tube and iwo plates, tirst about I cm. apart, and then 
approached to within 1 mm.; the current became much feobler. 
'The reason was that the conductivity depended upon the number of 
electrons, and that number upon the mass of gas present. Provided 
the ionising force be strong enough. the more molecules of gas there 
were the more electrons would be liberated, and the greater would 
hence be the conductivity. 

In this respect, Sir Joseph continued in the second lecture, a gas 
conducted like an electrolyte, there. being carriers for the charge ; 
but there were strange differences. In ап electrolyte the current 
was proportional to the P.D. ; not so in a gas. When an electric 
field. was established between two plates it would make very little 


difference in the current if the potential were raised beyond a certain 
limit marking the current-carrying capacity under the conditions. 
A homely illustration might explain this: Suppose troops had to 
march up to a station, thence to be conveyed by a limited number of 
trains рег дау. When the soldiers came up slowly they would always 
find a train ready ; when they came up fast there might not be a 
train available, and the rate of transport would no longer be propor- 
tional to the marching speed. There might not be enough carriers 
available in a gas, whilst in electrolytes plenty of carriers were avail- 
able. Yet some liquids were bad conductors, and they behaved 
indeed like gases. Thus the often misunderstood difference between 
conductance in gases and in electrolytes was merely quantitative, 
not one of nature. The conductance excited in gases by radium, &c., 
was always small. With the aid of an electric field between two 
plates it could largely be increased. however. For every electron 
colliding with a molecule liberated other electrons which acted in the 
same wav. It was like breeding families of electrons. The number 
depended upon the speed and the energy of the particles, and thus 
upon the P.D. applied, for à minimum speed was required to split 
up and ionise the molecules. Hence a galvanometer in circuit with 
two plates did not mark any current before a certain P.D. was 
applied. | 

It was, however, possible to show that a gas might conduct as well 
as sulphuric acid. For this purpose a wire was bent so as to form 
two coils in series, each loop being large enough to accommodate а 
bulb several inches in diameter А jar discharge was sent through 
the wire No galvanometer would indicate those oscillations of 
30 millions per second, but the currents acted inductively upon the 
rarcfied gas in the bulb and made it luminous, which implied energy 
absorption. When a bulb was placed in coil 1. a luminous ring 
flashed up in it; when another bulb was placed in I., bulb I. shone 
less brightly. When a beaker full of water was placed in II., I. was 
bright again ; when sulphuric acid was added to II. (a good deal of 
acid was needed), I. turned less bright once more, though the acid 
did not shine. In a similar experiment only one bulb was used, 
consisting of an inner bulb, 7 (rarefied gas), and an outer concentric 
bulb, О (air to be evacuated). As long as О was at atmospheric pres- 
sure, J was bright and О dark; as О was being evacuated О became 
luminous, and finally О (now itself rarefied) shone brightly and I was 
dark, O acting like a metallic screen for J. 

These high gas conductivities were finite, however, and would not 
lead to the enormous currents and instability of spark and lightning 
discharges. 

In the ordinary gas discharge only the negative electrons seemed 
to acquire sufficient energy to ionise the molecules, and the resulting 
conductivity was limited, as said. If, however, the field between the 
two plates were strong enough, there would not only be negative 


. particles moving, say, from left to right in a constantly widening 


stream (because each colliding electron produced more electrons), 
but the positive particles left behind and moving in the opposite 
direction would themselves have sufficient energy to call forth 
ionisation. Thus enormous currents would result, and that would 
also happen when fresh negative particles were being supplied—e.g., 
by Róntgen rays striking the anti-kathode. Although lightning 
was one of the first electric phenomena studied, many of the features, 
the directions (upward or downward) of the flash, its length and 
energy, the character of fire-ball lightning and its explosion—which 
Sir Joseph would very much like to watch— were imperfectly under- 
stood, and reliable measurements had only been made within the last 
few years by C. T. К. Wilson, at Cambridge.* England was not а 
good country for lightning studies, however. Supposing there was а 
thunder cloud at a height, h, above the ground. The earth would be 
charged by induction, and the surface density of this charge was 
measured by registering electrometers of large size at two stations 
some distance apart. When the flash passed, the charge was (partly) 
destroved, and the ehange in the vertical foree would produce a kink 
in the electrometer curve. From the two kinks the A (the length of 
the flash) and the quantity of electricity that had passed could be 
calculated. The average values found were: A:=10 km. and 
30 coulombs with upward (and also downward) flashes. At 8 
potential gradient of 2.000 volts per metre, 30 coulombs meant an 
energy expenditure in the flash of about 6x 10!9 ergs, roughly equiva- 
lent to 6,000 tons dropping through a height of 100 m. Considering this 
enormous energy. one could only wonder that lightning did 80 jittle 
damage. The thunder was produced by the expansion aud subse- 
quent contraction of the air. To demonstrate this a spark discharge 
p MCN Eo RE 
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was passed in a bulb connected to a U tube containing only a little 
liquid ; the spark jerked the liquid in the gauge up. 

In the third lecture Sir Joseph said he had been asked how Wilson’s 
estimate of the energy in a lightning flash could be reconciled with 
Faraday's statement that it might all be got out of a thimble full of 
water. Now, the charge on a hydrogen atom was 1:5 х 10-!9 
coulomb ; to get 30 coulombs, therefore, 30/1-5 x 10-19—20 x 10:9 
atoms, or 10 х 109 molecules of hydrogen were required. 1 cm.3ofa 
gas contained 2-75 х 10:9 molecules; hence a volume of 10/2-75 
=less than 4 cm.? would contain that charge. The difficulty was, 
of course, to separate those, equal and opposite, charges which 


in the molecules were intimately bound ир; for that reason so much - 


work was needed. Опе could also roughly estimate the size of the 
thundercloud giving the flash. The charge on 1 em.? of surface 
required to send a spark was 5. 10-9 coulombs. To get 30 
coulombs a surface of 30/8 . 10-9—roughlv 11. 109=10'9 cm.? would 
he required, or a cloud of dimensions of about 1 km. 

The problem how the enormous charges could accumulate had only 
recently found an explanation. That water, not necessarily as rain, 
was mainly concerned had never been doubted. But which of the 
properties of water? Lenard had observed that water when 
splashed against a solid surface became electrified. That was 
demonstrated by forcing a jet of water from a tube through a hole 
ün a wider tube surrounding the former and charged with com- 
pressed air) against the plate of an electroscope. The wet plate 
assumed a positive charge, so that the splashed water itself was 
positive and the air surrounding it negative. But the electrification 
жах, both as to intensity and to sign, extraordinarily sensitive to 
minute impurities in the water; methyl violet, e.g., could be traced 
bfore its colour became visible. It was historically interesting that 
Lenard first made these experiments in Heidelberg, where he had a 
pure water, and then failed to confirm them when he went to Bonn, 
where the water was less pure. There was, further, another waterfall 
«йесі. When a big drop fell it split up into positively charged 
smaller drops. The drop was probably coated with negative elec- 
tricity, which prevented the escape of negative particles from the 
interior; but when the surface was increased and split, the escape 
was possible until a new coating was formed. On the other hand, 
the falling drops of a fountain became bigger and heavier when a 
rubbed rod of ebonite was held near it, and steam rushing out from 
the nozzles of a Т formed, іп the beam, a dark cloud of big globules 
when small wires projecting into the nozzles were electrically charged. 

Referring to G. C. Simpson’s* recent researches on atmospheric 
electricity, the lecturer stated that rain drops rarely exceeded, 
fortunately, a size of 5-5 mm. ; if larger’ they flattened out and broke 
up. Now a thunderstorm seemed to be preceded by a strong 
upward current of warm, moist air; when the air cooled higher up, 

drops were formed and grew, until they broke up and became 

positively elect-rified, these drops still being buoyed up by the 
upward current, (grains of hail would likewise grow, but not break up); 
thus a layer of positive electricity would accumulate at the bottom 
of the cloud, whilst the very small globules of moisture would assume 
the negative ch arge of the air, and be carried higher up. A strong 
teld would them be created between the top and bottom of a cloud, 

until a discharge took place within the cloud or to the earth. A 
horizontal wind might further shift the layers, so that positive and 

negative layers floated over different portions of the earth and acted 

inductively. If that explanation were correct, the first heavy rain 
of a thunderstorm should, as a rule, bring down positive electricity, 
and the fine, light rain following later be negatively charged. That 
agreed with observations all over the world, and also with Wilson’s 
experiments ; there might also be downward (positive) and upward 

(negative) lightning discharges as observed. 

Às regards globe lightning, Prof. Thomson distinguished between 


the very slowly falling ball of fire, which vanished near the earth, 


and the more frequent brush discharges running along conductors 
m houses; the latter had successfully been imitated. "The former, 
globe lightning, proper was the more difticult to explain. It seemed 
to occur only when an ordinary flash had provided a conducting 
path for the current (though the wind might have shifted that path), 
after the manner of the continuous discharge through low-pressure 
gas: but there was too little observational evidence. Two experi- 
ments were shown in this connection. In the one a jar discharge 
Was first sent through а tube, which showed a luminous column ; 
then an induction coil was joined to the terminals, and the column 
became striated. In the other experiment an upward kathode 
“теат struck the anti-kathode at the top of a vacuum tube. When 
the water resistance in the circuit was increased, a glowing ball 
seemed to drop from the anti-kathode, so that two stationary glows 
were seen, one round the electrode, the other below it. In both these 
cases the discharge was locally concentrated. 
(To he continued.) 


* Phil. “ Trans.,” Vol. CCIX. 
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CITY AND GUILDS EXAMINATIONS. 
TO THE EDITORS OF THE ELECTRICIAN. - 


I feel that Dr. Ashton, in his letter of last week, let the 
City and Guilds examiners down too lightly. 

In addition to the omission in question 9 of the examination 
paper in Grade II. A.C. working, important faults occur in two 
other questions. 

Question 10 reads :— 

Why must a choking coil with an iron core have an air space ? How 
must the total loss of power be distributed between iron and copper in 
order to obtain а maximum of choking effect with a minimum of total 
loss ? 

I find fault with this question first because, as a matter of 
fact, a choking coil with iron соге need not have an air space, 
although, of course, the ordinary cases in which choking coils 
are used are best suited by chokers with air spaces, and next 
because an answer to the second part of the question is im- 
possible without further explanation. 

Question 7 reads :— 

What is meant by the V curve of a synchronous motor ? ДА three- 
phase 60 н.р. motor intended for a 500-volt 50 frequency circuit gives 
when running as a generator with full excitation 150 amperes on the 
short circuit test. The armature is star coupled and each phase has'a 
resistance of 0-15 ohm. То what voltage must the motor be excited to 
give full output at unity power factor ? What will be the armature 
current in this case ? Take the armature cfficiency as 92 per cent. 

À question thus loosely drafted is likely to confuse a student 
and cause loss of time. What is to be understood bv " full 
excitation" ? Does this mean that excitation which, when 
the machine is run as a generator at synchronous speed, pro- 
duces 500 volts on open circuit, or does it mean the excitation 
required when, as a synchronous motor, the machine gives out 
60 н.р. and takes current at unity power factor? От does it 
mean something else? ^" To what voltage . . . . at unity 
power factor ?" Does this mean what excitation must the 
motor have in order that, when on full load, its electrical input 
shall be at unity power factor, or does it mean what excitation 
must the machine have, when run as a generator, in order to 
give 500 volts at its terminals whilst delivering full electrical 
output at unity power factor? And what, precisely, has the 
92 per cent. “ armature efficiency " (whatever this may mean) 
to do with the armature current ?. 

Evervone knows that at best, examinations, though un- 
avoidable, are evil. Careless drafting of questions makes them 
futile as well as еу. - 


London, May 15. Е. M. DENTON. 


PHYSICAL SOCIETY. 


A meeting was held on Friday, April 27, at the Imperial Coilege 
of Science, Prof. C. V. Bovs, F. R.S., President, in the Chair. 

A Paper, entitled | 
“А Note on the Derivation of the General Equation for Wave 

Motion in an Elastic Medium," 

was read by Prof. J. A. FLEMING, M.A., D.Sc., F.R.S. 

The Paper explains a simple method of arriving at the general 
differential equation for wave motion—Vviz., и 


d?o (US аә 4% 
аат і 
dt? ал? dy? m) 


where c is the velocity of propagation of the wave. A wave motion 
consists in the propagation of some form of strain through an 
elastic-dense medium or one having comparable qualities. Cor- 
responding to this strain there is an analogous stress in the medium, 
and we can express this stress mathematically in two wats—viz., 
kinetically, as the product of the density, and the time rate of 


, 


А Ose ; 
change of the strain. or by ny ш: unit of volume, and also 


: ; А а . 
statically as the space increment of the expression є ay’ where e is a 
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coefficient of elasticity and r is a vector denoting direction of pro- 
pagation. Hence, for plain waves we can write the equation 


d? d / с 
m 8r —- a "Yer, 


dt- dr dr 
or if m and e are independent of distance, we have 
di? . е d'o 
| dit m йл” 


Which is the known differential equation of wave motion for plane 
a 
Ф . e LJ ° 
waves. Its solution is ECNI ), where F is some function. 
m 


In the same manner for spherical waves originating in a point source 
we can write the stress equation 


dig d -dz 
izrméi- zem (er : Jen 
di? d 


which at once gives 


Or if r? =a? y?- 2°, we have 


d'y {= | ae =) 


el oe 


dt? наа dyt а? 


The solution of this last equation is 


` 1 25 
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where F is some function. 

The general equation for electromagnetic wave propagation in a 
pure dielectric may also be obtained in the same manner. In this 
case the strain on the medium is the electric displacement D, and, if 
E is electric force, then on a system of rational units 1/А, where А is 
the dielectric constant, is the electric elasticity. Hence we can 
consistently assume that the magnetic permeability р corresponds 
to density, and then the kinetic measure of the electric stress is e 


and this must be equated to the space variation of the static measure 
of the electric stress. 
For the spherical wave from a point source this leads to the equation 
ap 1 (2; , d*D =) 


dr? T dy? dz? 


d pk 
with the solution 


l 1 
D= Fs ux) 
r VIVEK 
The wave is, therefore, propagated outwards without change of 
wave form; but the amplitude varies inversely as the distance from 
the source. | 
ca Пага. GR 
Since the Laplacean operator dà dy + i: is an invariant, anc 
is not altered in form by a shift of origin; and since we can by 
Huyghen's principle consider a wave of any kind as the resultant 
of a set of spherical waves originating at various point sources, we 
can apply the above method to the case of wave motion generally. 
'The method above described may be epitomised by saying that we 
obtain the differential equation by equating the product of strain- 


2 
acceleration a and density to the static measure of the stress 


expressed as the space variation of the product of the elasticity and 
the strain slope (s ) which is the proper measure of the stress at 
| r 


the point considered. 

Mr. Е. W. J. WuiPPLE thought that the validity of Prof. Fleming's 
application of Huyghen's principle might be questioned. In the first 
place, he thought that the principle itself required proof just as much as 
the property that it was used to establish. Further, the са 
wavelet. from each point in a wave front was assumed to be spherical. 
Was it not the case that the phase of these disturbances was a function 
of the direction, relative to the main wave front as well as of the distance 
from the origin of the wavelet ? Another interesting question was how 
the equations would have to be modified in the case of the energy re flected 
at the boundary surfaces of the medium. 

Prof. C. Н. LEES did not quite see how Prof. Fleming's treatment of 
the problem differed from that givenin Love's'' Elasticity,” forexample. 

Prof. J. A. FLEMING, in reply, said that the criticisms of the two 
speakers in the discussion rather missed the point of the Paper. The 
validity of the Huyghen's principle is not in question. Most writers on 
physical optics have resorted to it, and he (Dr. Fleming) had never seen 
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any explanation of the phenomena of diffraction which did not rest up; 
it. The proof given in the Paper that the characteristic equation prove 
for spherical waves with origin at the centre may be applied to ways 
howe ver originating is made to rest upon the fact that the Laplaca, 
operator is invariant with regard to origin. The object of the Paper wa. 
not to write a complete theory of wave motion, nor of elasticity, be 
merely to give a method, which seema valid, for arriving immediate 
at the characteristic equation in a manner which would appeal to student: 
not very well versed in hydrodynamics or the theory of elasticity, Pr 
Lees asks how far the treatment differs from that given, say, in Lov’. 
“Theory of Elasticity.” The answer is not at all in the result : but th 
method used in the Paper enables us to arrive by simple consideratie. 
at the characteristic differential equation, and then to elucidate ti 
physical meaning of its solution. {t seems better for a physical and 
engineering student to have some approach to such conception rath: 
than none at all. The treatment of the subject of wave motion p 
generally very difficult to follow in advanced text-books, whereas th 
practical applications of sound, water and electromagnetic waves make 
some theoretical knowledge of the subject necessary. 


A Paper, entitled 


‘The Effect of Stretching on the Thermal Conductivity of Wires,” 


Бу A. JonNsToNE. B.Sc.. was read, in the absence of the author, 


ру Prof. C. Н. Lees, F.R.S. 

In the experiments carried out. the wire to be tested was fixed х 
cach end between the jaws of screw clamps joined to brass суш 
through which water cowd be circulated. Attached to one clan; 
was а red passing through a framework. enabling tension to b 
applied by à nut working on a thread. 

Heat was supplied to the centre of the wire by passing a curren 
of electricity through a manganin coil wound cn the wire, and tly 
temperature difference between two points on the same side of th 
centre was ascertained by two platinum coils, also wound on the wir 

The resistances of the coils were determined by means of a Cal- 
lendar-Griftiths bridge, enabling a temperature difference of 0416 
to be read. and making it possible to detect a difference in con 
ductivity of 0-05 per cent. If R, is the resistance of the platinum 
thermometer nearer the heating coil, and r} is that of the other 
platinum coil when both are at the jacket temperature; and if R; 
and 7з are corresponding values when a temperature difference exists 
then it may be shown that the conductivity 


—1 
K is proportional to (e) з 
R, т; 

For all the wires used (copper, steel, nickel, aluminium, bras. 
zinc), stretching produced a slight increase in thermal conductivity. 
The most satisfactory experiments showed an increase of about 0? 
per cent. for a tension of about 0-7 of the elastic limit. 

After the tension was withdrawn the conductivity returned 
approximately to its original value. 

Мг. Е. E. Ѕмттн suggested that it would have been of interest if tht 
author had made simultaneous observations of electrical conductivity 
on the same apparatus, Had any experiments been made on liquid 
such as mercury, for example ? | 

Prof. Boys asked if the coefficient would be reversed if compresi? 
were applied instead of extension. He realised there would be ко 
practical difficulties in making the experiments, 

Prof. LEES, in reply, said that there would have been electrical meas 
ments included in the Paper but for the author's absence in the Ar. 
He thought compression measurements could be made, though they bad 
not so far been carried out. 

A Paper on | 

Ес o “Cohesion ” 


(Third Paper), by Prof. HERBERT CHATLEY, D.Sc., was taken as read. 


The objects of the Paper are :— 


(a) To re-state and add further evidence in favour of an electrical 
theory of cohesion. | 

(5) To provide tentative empirical formule for the expression of 
inter-molecular forces. 

The author defines cohesion as the net attraction (i.e., balance of 
attraction over repulsion) between molecules which are relatively 
chemically saturated, at distances not greatly exceeding the molec d 
diameters, and the following formula is proposed for this attraction: 


to=Gm? [d(2--4dof), 


where 6 is the Newtonian constant of gravitation, m th 
mass, d the molecular interval (centre to centre), and d, 
cular diameter. 

Dr. К. S. WirLows (communicated remarks) pointed out t 
statement that an electrified liquid evaporated more qui 
neutral one is not true in all cases. C. T. В. Wilson's fog € 
show, for small drops, that evaporation is most rapid when 
do not contain an electric ion. 


e moleculat 
is the mole 


hat the 


ckly than E 
riments 
"the drop 
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In our last issue we published a communication from Mr. 
W. A. Chamen on suggested Parliamentary action in regard 
to wayleaves. We have now received from Mr. C. Vernier 
some criticisms on these suggestions, which will be published 
in the " Journal " of the Institution of Electrical Engineers in 
due course. They are here given in abstract. | 


Mr. VERNIER remarks: The importance of these proposals merits 
special consideration in that they are the considered conclusions of a 
committee whose competence is indubitable. But there are limitations 
to these proposals. Briefly, these proposals may be summarised as 
follows :— * | 

1. The undertakers may apply to the Board of Trade for a certificate 
of the public utility of a main. . 

2. On receipt of such an application the Board of Trade will notify the 
landowners and invite them to forward their observations within one 
mont h. 

3. The Board of Trade may thereafter decide to issue or withhold a 
certificate of public utility, either with or without a local inquiry. 

4. The amount of the compensation and all other questions arising in 
тресі of the lines, unless mutually agreed between the parties, shall be 
nixed by a single arbitrator appointed by the Board of Trade. This same 
arbitrator shall sit continuously. 

The -first three of these proposals are closely in agreement with the 
views I have given in the Paper and in my reply to the discussion. The 
foarth is also on the lines of one of my proposals. In this case, however, 
I made certain stipulations adopted from recent Acts, such as the Housing 
and Town Planning Act, 1909, designed to reduce the costs of arbitra- 
tions. Unless the cost of arbitrations is minimised, the powers con- 
tained in the Committee’s clause can seldom or never be exercised to 
limit exorbitant rents, but will only be useful in the most obstinate cases 
of à complete refusal to allow the grant of à wayleave. An ordinary 
Beard of Trade arbitration is by no means an inexpensive method of 
settling disputes, and taking into account the costs of the arbitration and 
legal expenses in connection therewith will seldom be less than £50, and 
may easily run into three figures. To this must possibly be added the 
cost of a Board of Trade inquiry before a certificate of public utility is 
granted, which would have to be borne by the undertakers. 

As I mentioned in my reply, on account of the numerous landowners 
commonly encountered on a route, the amount of wayleave rent involved 
In any particular case is often under £10, and seldom exceeds £20, per 
annum, which means that recourse to arbitration will usually absorb 
the ut most possible saving on rentals for many years. 

I would here make the suggestion that if arbitration is the method 
adopted, all landowners, tenants and occupiers on the route of a main 
declared by the Board of Trade to be of public utility, and desirous of 
having the question of compensation determined by arbitration, should 
be convened at one and the same hearing of the arbitration in order 
to reduce expenses. I assume, of course, that the arbitrator would 
have in his discretion the awarding of the expenses of the arbitration. 
This is very important, as unless the arbitrator can exercise discretion 
inthe award of costs, landowners who wished to secure exorbitant rents 
might refuse to quote reasonable terms, so as to compel the undertakers 
to go to arbitration, knowing full well that the terms they demand are 
not less good than the terms the undertaker would be likely to secure 
in an arbitration, plus the expenses and trouble of the arbitration. 

Further, it is suggested that the same Board of Trade arbitrator 
sitting continuously shall hear and determine “all " questions arising in 
mspect of the line or lines authorised by any certificate of the Board of 
Trade. 

As the questions which an arbitrator will be called upon to decide will 
te chiefly compensation questions, the arbitrator should be an expert 
practical surveyor, preferably not in private practice. Engineering 
questions should be excluded from all matters of reference to the arbitra- 
tor. and should be decided on an appeal by the Board of Trade. 

The suggestion that all questions in respect of a line should be deter- 
mined by a single arbitrator sitting continuously must be considered 
from the point of view that, as no provision has been made in the draft 
clause for an appeal to some judicial body—e.g., the Railway Com- 
missioners, the various awards of the arbitrator must be accepted in ail 
caes as final and binding upon the parties. It further presupposes 
that the awards given by the arbitrator will gencrally be in a sense 
favourable or acce ptable ta the undertakers : but if this should not turn 
out to be the case the promoters having deliberately secured by their Act, 
assuming this is granted, that matters in dispute must be determined 
hy the same arbitrator sitting continuously, and having made no pro- 
vision for an appeal, there is no appeal from his decisions unless these are 
ultra vires or improperly secured, and the undertakers cannot call for his 
removal except on the ground of misconduct. For my part I do not 
consider this at all satisfactory, and I suggest that this matter requires 
further consideration and amendment by inserting a right of appeal to the 
Railway Commissioners. 

The least satisfactory feature of these proposals is the absence of any 
Provisions designed to limit the total time which must elapse between the 
date when the undertakers make an application and that when the work 
tan actually be commenced. 

This period will, even in the most favourable of cases, be made up as 
follows :— 

(a) Time for the Board of Trade to consider the application and notify 


landowners. z 
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(b) One month allowed to the landowners to reply and make their 
observations. | NOS 

(c) Time taken up by the Board of Trade in considering these replies. 
and deciding whether to issue a certificate or hold a public inquiry. 

(d) Time taken up by a local inquiry (if any). 

(е) Time taken by the Board of Trade to consider their officials’ re port 
of the local inquiry (if any) and to issue the certificate of public utility. 

(f) Time taken up by the arbitrator in holding the arbitration pro- 
ceedings and considering and making his award. 


Of these periods only two have any limit placed upon them—viz. 
(b) and (f). The latter is restricted in any case by the provisions of the 
Arbitration Act, 1889, to three months. These two periods may there- 
fore together extend to as much as four months. This last period could 
be very satisfactorily reduced if suitable powers were granted. This 
leaves the time which the Board of Trade would require to carry out 
the various stages of the procedure outlined in paragraphs (a). (c), (d) 
and (ce). From my own experience I estimate that this could not be 
laid down at much less than from eight weeks for each stage, or, вау, 
between four and six months in all, provided no local inquiry is held, to 
which must be added certainly one month for the landowner?s reply, and 
possibly not less than three months for arbitration, if compulsory powers 
for entry are not provided. The total time absorbed in an ordinary 
straightforward case in securing expropriation is, therefore, not likely 
to be less than eight months, and may easily run in'o one year and more, 

I do not believe that the electrical industry will ever secure those 
facilities under a private ВШ to which it is justly entitled, and in a matter 
so vitally essential to the economic life of the nation it is the duty of the 
Government to initiate and carry through legislation which will remove 
present obstacles and difficulties, 

The prospect opened up by the recent appointment of a Board of Trade 
Departmental Committee offers an opportunity for a much bolder policy 
which should be pressed unflinchingly. As, moreover, the electrical 
industry cannot reasonably expect to secure greater facilities from 
Parliament than it considers essential to its best and freest development, 
our claims to this Committee should not be vitiated by any thoughts of 
pre-war рге judices or fettered by any such considerations as hampering 
precedents. I am here referring not merely to the question of com- 
pulsory wayleaves, but also to the larger questions referred to this Com- 
mittee, with which the subject of this discussion is so intimately bound up. 

I think it would be well if I recapitulate the several points which I 
would consider essential to a really useful practical scheme for com- 
pulsory wayleaves. 


(a) That a certificate of the public utility of a proposed main be granted 
or, alternatively, an order for the compulsory acquisition of easements, 
be issued by the Board of Trade on the application of statutory under- 
takers in suitable cases. 

(b) The total time allowed from the date of application to the issuing 
of a certificate or of an order not to exceed three months. 

(c) Compulsory powers to be allowed for entry upon the land in urgent 
cases before the determination of the compensation. 

(d) The method adopted for the fixing of compensation to be in the 
first instance of the cheapest and most readily accessible description: 
supplemented by a right of appeal to some judicial body. 


The determination of all technical questions to be in the hands of the 
Board of Trade. 

(c) The terms of tenure to be in perpetuity (or for at least 50 years), 
subject to the landowner's right to the reasonable use and development 
of his land, and for this purpose to require the removal or diversion of a 
main on giving sufficient notice at the cost of the undertakers. А right 
of appeal to the Board of Trade to be allowed in case of dispute. The 
wayleave rents to be subject to revision at periodical intervals, as this 
is essential if the terms of tenure are to be in perpetuity or for a long 
term of years. 

(f) Wayleave rents to bear some relation to the rentals which are 
received by the owner for the ordinary use of his land. 

(т) Compensation to be given and apportioned equitably by the 
tribunal duly appointed to all beneficially interested in the land. 

(h) All persons beneficially interested in the land on a given route, in 
the event of disagreement, to be convened at one and the same pro- 


. ceedings for the determination of the compensation if this is an arbitra- 


tion or an appeal. 
(/) Damages occasioned in the execution of the work to be settled 


separately from the amount of compensation for the wayleave. 

(j) Compulsory powers to be granted for the cutting and trimming 
of trees. | 

(k) Special provisions to be made for the grant of а compulsory way- 
leave in the case of owners who cither cannot be found or are absent from 
the country, as in the Lands Clauses Consolidation Act, 1845. 


The second part of Mr. Chamen's communication deals with the 
abolition of the local authority's power of absolute veto on the question 
of the erection of overhead wires. "The suggested clause, except in one 
respect, could not be improved, &nd should finally remove all doubts 
as to the power of a local authority to prevent and obstruct the develop- 
ment of overhead transmission and distribution lines mainly on private 
property. There should, however, be some limit to the time allowed 
to the Board of Trade for a decision as to whether the consent of a local 
authority is being unreasonably withheld, which 1 suggest in such a 
simple matter should not exceed two months, and preferably only one 


month. 
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PATENTS 


We ‘give below an abstract of the thirty-fourth report of the 
Comptroller-General of Patents, Designs and Trade Marks, 
Mr. W. Temple Franks, C.B. :— 


Proceedings Under Emergency Legislation.—Duringthe year 96applica- 
tions were made under the Patents, Designs and Trade' Marks Tem- 
porary Acts and Rules for the avoidance or suspension of patent rights. 
In 56 cases the licences have been, or will be, granted, and in 3 cases the 
patents have been suspended in favour of the applicants. Of the remain- 
ing applications, 12 have been withdrawn or abandoned, 6 have been 
returned as not being required by reason of the patents having expired, 
or for some other cause, and the rest have not vet been decided. Ten 
applications for the avoidance or suspension of the registration of trade 
marks were received. In 2 cases registration was suspended in favour 
of the applicants, 5 applications were withdrawn, and the other 3 are 

ding. In addition, the registration of 3 trade marks was avoided 
y the Board of Trade under the powers given by the last paragraph of 
rule 1 of the Trade Marks (Temporary) Rules, 1914. There was 1 appli- 
cation in respect of a registered design, and in this case the registration 
was suspended in favour of the applicant. Under sec. 6 of the Trading 
With the Enemy Amendment Act, 1916, 17 applications were made for 
the vesting inthe custodian of the bene fit of applications for patents made 
by or on behalf of enemy subjects, and for the grant of licences there- 
under. Seven applications for patents have been vested in the cus- 
todian, and the letters patent sealed to him, and 5 licences have been 
granted. Опе open for a licence has been abandoned, and the 
remainder are still undecided. | 


Deposit of Documents Relating to Foreign Patents, d:r.— Arrangements 
were made at the beginning of the war by which notifications and docu- 
ments relating to foreign patents, designs, and trade marks could be de- 
posited in the Patent Office. The number of notifications deposited in 
1916 was 290, against 286 in 1915, and the fees received with such de- 
posits amounted to £36. 5s. 


General Business.—The number of patent applications was 18,602, 
against 18,191 in 1915, and 24,820 in 1914; the provisional specifica- 
tions were 13,641, 13,242 and 16,590, and the complete specifications 
10,700, 10,461 and 16,443 respectively. The patents sealed were 8,424, 
against 11,457 and 15,036 in 1915 and 1914. There were 15,399 design 
applications, of which 14,766 were received, the corresponding figures for 
trade marks being 5,837 and 2,878 respectively. The total receipts 
from patent fees were £268,140. 5s., the designs’ fees amounted to 
£4,683. 16s. 10d., and the trade marks’ fees to £13,046. 2s., miscel- 
laneous fees and sale of publications making a total of £6,809. Os. 11d. 
There was an increase of £11,417 in receipt from patents fees, but there 
was a further decrease in the receipts from designs’ fees and sale of pub. 
lications, the total receipts (£292,731) being £10,260 more than in 1915. 


Free Library.—The number of readers who made use of the library was 
75,150, compared with 87,625 in 1915. The number of volumes added 
was 3,510, of which 603 were volumes of patent specifications or patent 
journals, and 117 were trade catalogues. The remaining 2.790 volumes 
were scientific text-books orperiodicals, 1,814 being obtained by purchase 
and 978 by gift orexchange. The number of works in the library at the 
end of the vear was 53,636, and the approximate number of volumes 
(exclusive of duplicates) was 162,500, The new "relative " shelf 
classification has ben extended from QA Naval Science to QC Marine 
Engineering, and from TW Yeast to UA Brewing ; О Architecture has 
been completed, and further progress has been made with V Agriculture, 


Sale Branch —During the year 163,243 patent specifications, 5,098 
abridgment. volumes, 44,315 '' Illustrated Official Journals," and 26,288 
“Trade Mark Journals " were sold, compared with 174,836, 4,472, 
46,930 and 28.827 respectively in 1915. The number of de posit accounts 
is now 544. Of the depositors, 50 live in London, 153 in other parts of 
the United Kingdom, and 341 abroad. The number of specifications of 
e xpired patents reprinted at the cost of the Office under the arrangement 
recommended by the Departmental Committee of 1900 was 205. In 
addition to these, 1,229 specifications were reprinted for official pui poses. 


Patents.—The renewal fees amounted to £198,981, an increase of 
£15,052 over 1915, and the largest amount received in any one year. On 
the other hand the sealing fees fell to £8,805, compared with £12,837. 
There was a slight increase in the number of applications and specifica- 
tions filed in 1916, the total number of applications being 18,602, an 
increase of 411. The proportion of applications accompanied by com- 
plete specifications was again small, being only 27 per cent. of the total 
number of applications. The applications received from women inven- 
tors numbered 238, compared with 268. The applications made by way 
of communication from abroad numbered 835 against 948. Under the 
provisions of the [nternational Convention for the Protection of Industrial 
Property 1.400 applications were made in this country. compared with 
1,555 in 1915. The number of applications post-dated in consequence of 
disconformity between the complete and provisional specification was 
175 and the number of applications for patents of addition 386 com- 
pared with 200 and 401 respectively in 1915. The number of cases in 
which complete specifications were filed in respect of cognate provisional 
specifications was 402, compared with 305. "Typical specimens were 
furnished in connection with applications for 7 chemical inventions. 

Renumbering Specifications on Publication, —At the beginning of the 
year the practice was introduced of giving new numbers to applications 
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for patents when their complete specifications were accepted or became 
open to public inspection before acceptance. To avoid confusion with 
the original application numbers the new series commenced with No. 
100,001. The main advantage of the system is that it enables abridz- 
ments of specifications to be published to date without destroying their 
numerical sequence, and thereby gives the most recent information to 
the public without impairing the facilities for search and reference. The 
procedure was applied only to applications made during the year 1916. 
those of earlier date being allowed to retain their original numbers. Of 
the 1916 applications, 2,811 were renumbered, and have been abridged in 
the ‘‘ Illustrated Official Journal, (Patents)." These abridgments are so 
arranged that they can be bound together in a separate volume, which, if 
used with the corresponding name and subject-matter indexes. will be 
of great value to searchers. The series of abridgments for 1915 ran con- 
currently with the new series in the '' Journal " until April, 1917, when 
it was entirely superseded. In connection with the new procedure, the 
numerical list of applications for patents formerly published in the 
'* Journal." has been replaced by an alphabetical list of applicants, and 
the former indexes of applicants and subject-matter of applications have 
been abandoned. The number of applications made for the restoration of 
patents which had lapeed in consequence of the non-payment of renewal 
fees was 42, of which 7 are still pending. In each of the remaining 35 
cases the patent was restored. There were 38 hearings before the Comp- 
troller. The final figures for 1915 are as follows: Applications 21, 
patents restored 25, applications withdrawn 1. *Under the provisions of 
вес. 20, which empowers the Comptroller to revoke a patent upon applica- 
tion made within 2 years from the date of the patent by any person 
who would have been entitled to oppose its grant, there were 9 applica. 
tions. Three of these were dismissed, in 4 cases orders were made re. 
quiring an amendment of the patentee's specification, 1 was withdrawn. 
and lis still pending. There were hearings before the Comptroller in 1 
cases. Of the 5 cases shown as outstanding in the last report, З are still 
undecided, в d in 2 cases orders for an amendment of the patentee's 
specification were made. Опе offer to surrender a patent under the pro- 
visions of sec. 26 (3) was received and the patent was revoked. 


Hearings and Appeals.—The number of hearings upon oppositions to 
the grant of patents was 69, compared with 57. There were 19 appeals to 
the law officer, with the result that in 11 cases the Comptroller’s decision 
was supported, and in 1 varied. Two appeals were withdrawn or aban- 
doned and 5 are outstanding. There were 2 hearings in connection with 
oppositions to the amendment of specifications. In 1 case there was an 
appeal to the law officer, but this was subsequently withdrawn. Under 
sec. 73 of the Act there were 103 hearings, compared with 122. There 
were 4 appeals to the law officer, with the result that in 3 cases the 
Comptroller’s decision was supported and in 1 reversed. The hearing: 
fixed under secs. 7 and 8 of the Act numbered 1,979, but 1,153 of {ће 
were rendered unnecessary by reason of the abandonment of the applica- 
tion or amendment of the specification by the applicant. In all of the 
remaining 826 cases formal decisions were given by the Comptroller. 
There were no appeals to the law officer. 


Extensions of Term of Patent.—Four petitions for extension of term. 
2 relating to patents of the year 1902, and 2 to patents of 1903, were 
lodged during the year. One of these was abandoned, and of the others. 
in 1 case the term of the patent was extended for 3 years, in another for 
7 years, and in the remaining case for 7 years, but not to exceed 5 year: 
from the termination of the war. There are now 6 patents (including 
the Lodge patent of 1897, the Ritchie patent of 1899 and the (red 
and Coulson patent of 1902) in force which have been prolonged beyond 
the normal period of 14 years. 


Designs.—The number of applications to register designs was 15,39% 
including 295 sects, compared with 18,130, including 582 sets, in 1915. 
Of the above-mentioned 15,399 applications, 9,921 were applied for in 
classes 13, 14 and 15 (printed or woven designs on textile goods). 
compared with 9,535. During the year 1,013 applications for registra- 
tion of designs were objected to by the Comptroller. The applicants in 
in 508 cases acquiesced in the objections raised by the Comptroller with- 
out applying for a hearing. In 184 cases the applications were allowed 
after correspondence to proceed, and of these, 164 related to classes 13, 
14 and 15, in which the applications were allowed to proceed on a dis- 
claimer that the public .ight to the use of the applicants’ own carl 
registrations, after the expiration of the copyright, was not prejudiced. 
In 3 cases the applications are still under consideration. In 318 cas 
the applicants were accorded hearings. with the result that 8 appli 
cations were accepted without alteration : 115 were refused, 188 were 
accepted subject to modification, and 7 ave still under consideration. 
There were no appeals from the Comptroller's refusal. There were 6 
applications by registered proprietors to cancel their registrations unde! 
Designs Rule 53. The number of designs of which the copyright wa- 
extended for à second period of five years was 1,740, and the number of 
which the copyright was extended for a third period of five years was 337. 


Trade Marks, —The number of applications made in 1916 for the regis 
tration of trade marks (including 76 applications made to the Cutler 
Company of She fficld ) was 5,837, compared with 6,057. Ofthe trade mark- 


14 years in 1,839 cases, and of those registered in the vear 1888, for | 
{мга period of 14 vears in 2,540 cases. During the year 3.212 trad 
marks were advertised and 2,878 registered. There were 825 heari $ 
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under sec. 53 of the Act. The notices of opposition to the registration of 
trade marks under sec. 14 of the Act numbered 81, and 22 cases were 
heard. There were 4appeals to the Court. In 3 cases the Comptroller's 
decision was upheld, and іп 1 reversed. "There was also l appeal to 
the Board of Trade, in which the Comptroller's decision was upheld. 
There were 4 appeals to the Court and 26 to the Board of Trade from the 
decision of the Comptroller under sec. 12 of the Act. Of the appeals to 
the Court, the Comptroller’s decision was reversed in 1 саке, in 2 cases 
upheld, and the other case has not yet been determined. Of those to the 
Board of Trade, 23 were heard, 7 being allowed, 8 dismissed, 1 with- 
drawn, 1 cancelled under sec. 18 of the Act, and 6 have not yet been 
determined. The 3 remaining cases were referred to the Court, and have 
not vet been heard. There were 17 special applications made under 
sec. 9 (5) of the Act. Of these, 8 were reported to the Board, who 
authorised the advertisement of 2 applications, and the remaining 6 are 
under consideration. Of the other 9 applications, 2 were deemed to be 
withdrawn under Rule 38, owing to the failure of the applicants to state 
a case, 5 were altered to ordinary applications, and the remaining 2 are 
not yet ready for report to the Board. There were 2 applications for 
special trade marks under sec. 62. One of these was reported to the 
Board of Trade, and is under consideration, and the other was altered to 


an ordinary application. 


PARLIAMENTARY INTELLIGENCE. 
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BOARD OF INVENTION AND" RESEARCH. 


In the House of Commons on Monday, Dr. MACNAMARA stated, in 
reply to à question, that the functions of the Board of Invention and 
Research are: (a) To concentrate expert scientific inquiry on certain 
definite problems, the solution of which is of importance to the Naval 
service ; (b) to encourage research in directions in which it is probable 
that results of value to the Navy may be obtained by organised scientific 
effort ; (c)to consider schemes or suggestions put forward by inventors 
and other members of the general public. : 

The Board considered all inventions relating to naval warfare and acts 
in an advisory capacity to the Admiralty. It had funds at its disposal 
for carrying out trials and experiments and possessed full facilities for 
arriving at a decision whether an invention was worthy of adoption or 
not; but the adoption of an invention was subject to the approval of 
the Board of Admiralty. The general superintendence of the Board of 
Invention and Research was reserved to the First Lord, to whom it had 
direct access. The Central Committee met once a week ; the panel once 
every six weeks; and the sub-committees held meetings at frequent 
intervals as the circumstances required. The President had attended 
54 sittings during the last 12 months. 

The members of the Board who received remuneration for their ser- 
vices were the President, £1,350 a усаг, in addition to retired рау; Vice- 
Admiral Sir Richard H. Peirse (Naval Member of Central Committee), 
£1,530 a year; Prof. W. H. Bragg (Member of Panel), whilst occupying 
the post of Resident Director of Research at an Admiratly experimental 
station, professorial salary of £1,000 a year at the University of London 
is refunded by the Admiralty to the university authorities ; Dr. Dugald 
Clerk (Member of Panel), as Director of Engineering Research at the 
Admiralty Engineering Laboratory, City and Guilds Engineering 
College, South Kensington, was entitled to repayment of out-of-pocket 
e xpenses to an amount not exceeding £600 a year. 


Royal Assent.—On May 17 the Royal Arsent was read to the West 
Kent Electric Power Act, 1917. 


LEGAL INTELLIGENCE. 


sil 
Bosch Magneto Patents. 


In the Patents Court on Friday the Chesham Supply Со. (Ltd.) applied - 


for licence to use eleven Bosch patents for magnetos. 

Mr. Imray (for the patentecs) opposed the application, and said the 
patents had been worked in this country by the Bosch Magneto Co. The 
goodwill of the business and the premises and effects had been sold to 
Messrs. Vickers (Ltd.), who were going to carry on the business through 
the Wolseley Car Co. Не thought the hearing should be adjourned to 
give Messrs. Vickers an opportunity to attend. 

The Controller of Patents (Mr. TEMPLE FRANKS) observed that the 
sale of the Bosch Magneto Co.'s premises and goodwill was made ex- 
plicitly without the patents. 

Mr. Imray replied that he believed that was in order that the purchaser 
might apply for a licence, and he suggésted they should have a prior 
claim, as they had bought the goodwill. He was not acting for Messrs. 
Vickers, and added that the Bosch Company was not in a position to 
transfer the patents, because all the patents stood in the name of the 
German company. 

Mr. CanrMarL (for applicants) said the company was all British, and 
had a manufacturing branch at King’s Cross (known as Motormeters ), 
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which would manufacture the magnetos. There was a large demand for 
magnetos, and, besides supplying the public, applicants had private 
demands from cab companies, &c. Inthe main these patents stood in the 
name of Robert Bosch, but there had been assignments in several cases. 
The enemy Bosch Co. held an extraordinary number of patents, about 80 
ог 90. Patent No. 23,132, of 1905, applied only to motor cycles : Nos, 
24,288, of 1907, 24,686, of 1910, and 25,880, of 1911, were contact- 
breakers. ‘Then there were patents for adjusting the ignition, or the 
period of ignition —24,687, of 1910, 26,928, of 1911, and 4,692, of 1913. 
No. 8,224, of 1911, was & carbon holder. 

Mr. P. C. MIDDLETON, managing director of applicant company, gave 
particulars of its capital, &c. Applicants’ private demand before the war 
was 2,500 a year. They wanted them for the Unic taxicabs, of which 
there were 4,000 on the streets at present. It was proposed to put up 
works to manufacture the magnetos. In the past a number of chassis 
and magnetos had come over together from France. When the war broke 
out the French Government commandeered the Bosch magneto factory 
in that country, and made applicants an allowance for chassis which 
arrived without magnetos. The Bosch factory in France was close to 
applicants’ works. While there were other magnetos in the market, 
everybody appeared to insist on having Bosch's. А great many of the 
Bosch patents were really patents of the ideas of Ri hards, the inventor 
of the Unic cars, and the ideas that were Richard’s in the magneto 
applicants wished to use. They proposed to pay a royalty of 5s., or 5 per 
cent., on each magncto made. 

The CONTROLLF Rasked how it was that Bosch appeared to dominate 
the magneto market. 

Mr. MIDDLETON : Т could talk for hours on the subject. It is clever 
trading. It is not the question of the patents. In my opinion there is 
no patent in it. He had been in the electrical business for over 30 years, 
and had seen it right from the start, and there was not a patent in the 
case, that was not used nearly 30 years ago in some instrument or other. 
It was the combination that seemed to supply “© new matter.” 

The CONTROLLER : If what you say is right, you do not need a licence. 
You may infringe. 

Mr. MippLETON: Ido not think I will take the risk. The thing that 
frightens the manufacturers of this country is Chat there is no protection 
for the manufacturer. | 

Mr. J. A. LINNEY (manager of Motormeters) also gave evidence. They 
did not propose to meet the public demand immediately. The autho- 
rities had advised them to apply for those patents, since they were apply- ` 
ing for contracts, and they promised to givelthem permits to get machinery. 

The CoNTROLLER found that a case had been made out for granting the 
licence. The Court had been somewhat surprised that other applications 
for licences to use those patents had not been forthcoming during the 
three years of the war. If other applicants came forward, it might be 
that the Court would have to go into the question of royalty again. 


Claim for Commandeered Plant. 


Last week the Defence of the Realm Losses Commission considered a 
claim by Wallasey Corporation for the loss of а new turbine owing to 
the action of a Government Department. 

Mr. Сове BRowsE, K.C. (for the Council), said the claim was in respect 
of the taking over under the Defence of the Realm Act of a large turbine 
which his clients had just erected at their electric light works. Ascheme 
was approved in 1913 for the erection of new electricity works, there 
having been an old works where reciprocal engines were running at their 
full capacity. Sanction having been obtained from the L.G. Board, 
the Corporation installed two large turbines, and the work had just been 
completed in 1915 when an intimation was received that the new turbines 
might be required for munition works. The Corporation therefore put 
themselves at the disposal of the Government and started to dismantle 
one of the new turbines. Ава matter of fact it was not taken away for 
some time afterwards. As the remaining machinefy was liable to a 
breakdown, it was necessary to provide a ''stand-by." That ‘‘stand- 
by " had to be secured by continuing the old works and there were 
several breakdowns. The total claim was £6.203, but there might be a 
further claim to come during the vear, as a contract for the sale of the 
machinery at the old works had had to be broken, and that might involve 
damages, 

The CHAIRMAN said they would allow certain fees of the Town Clerk 
in connection with the matter, and also the expenses of three witnesses, 
Eventually the commission announced an award in favour of the Corpora 
tion for the full amount. 


John Walsh (Ltd.) v. Webster. 


This action. which was brought by John Walsh (Ltd.) to recover monev 
alleged to be due for electrically fitting defendant’s house, came before 
Justices Rowlatt and Shearman on the 17th inst. in a motion by plaintitls 
to set aside an award made by Mr. Wm. B. Woodhouse. ` 

Mr. Неме WirLiaws, K.C., for appellants, said the appeal arose out 
of the interpretation of the law by the arbitrator, he having come to the 
conclusion that if the contract was not completed defendant was at 
liberty to repudiate it in its entirety. It appeared that Mr. Webster, 
a solicitor, was desirous of having an electric light installation put into 
his private house. and a contract was entered into between him and John 
Walsh (Ltd.) in March, 1915, under which appellants were to do the work 
for £588. 8s. 6d. It was а lump sum contract. Defendant alleged that 
the work was done improperly and was incomplete. Messrs. Walsh 
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brought an action to recover the amount of the contract price, and th* 
matter was referred by Master Bonner to Mr. Woodhouse as arbitrator: 
The latter gave his award on Oct. 25, 1916, in which he stated that in his 
opinion the work under the contract was unfinished and incomplete, and 
in certain particulars insufficient and unsatisfactory, and not in accor- 
dance with the specification, and, that being so, defendant ought not to be 
required to accept it. If, however, defendant were to accept it in its 
then condition, the arbitrator was of opinion that £50 would be a reason- 
able eum to be allowed from the total sum to make it complete and 
satisfactory. Thereupon defendant intimated that he would not accept, 
and called upon plaintiffs to take away the installation they had put up 
and to pay for the damage done to his house. Counsel submitted the 
defendant was not entitled to repudiate the contract. He could only do 
that where the contractors had failed to do a substantial part of the 
work or had neglected it to such an extent that it could be said there 
was nothing like a fair execution of the contract. That was not the case 
here, as the arbitrator had found that there was only a failure as to a 
small part, which £50 would put right. Under those circumstances he 
submitted Mr. Webster was not entitled to repudiate the whole contract. 

Mr. GREER (for respondent) said the real issue between the parties 
when before the arbitrator was that the contractor was suing too soon 
for his money. especially when the employer was ready and willing at that 
time that he should complete the work. Mr. Webster was at first quite 
willing that Messrs. Walsh should finish their contract, 

Mr. Justice RowraTT, in giving judgment, said the real question was 
what was the meaning of the words unfinished and incomplete in the 
award. They felt they did not know one wav or another, It was, of 
course, possible that £50 might put the whole thing right ; but, on the 
other hand, something vital to the installation might be missing, or it 
might only be bad workmanship. The arbitrator had, however, not told 
them. and therefore the award must go back to him to state whether the 
installation was still incomplete in the sense that some substantial part 
had not been done, or whether it was only incomplete in the sense that 
some of the work was badly done. 

Mr. Justice SHEARMAN concurred, and the matter was referred back 
accordingly, the costs of the application being reserved. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. | 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1916 SPECIFICATIONS. 
4,780 Marion, P. Process for the electrolytic deposition of zinc on metallic surfaces- 


(31/3/16.) 105,255. 
4,827 TuRNBULL, A. P. Electri-magnically operated switch. (1/4/16.) 105.257. 


5,325 WESTERN Evectric CO., DEAKIN, G., & PotLiNKOwskv, L. Semi-automatic tele- 


phone exchange systems. (11/4/16.) 105.266. 
5,875 DunceEy, J. W. lnter-communication telephone systems. (25/4/16.) 105,272. 
8,736 CasorTi, T. P. Electric switches. (21/6/16.) 105.291. 
9,608 DEUTSCHE GASLUHLICHT Акт. Ges. (Auerges) Method of and apparatus for 


evacuating the bulbs of electric incandescent lamps and other glass vessels. 


(27/9/15.) 101,621. 

Relates to a method of exhausting electric incandescent lamp bulbs and other glass 
vessels within a receiver adapted to te evacuated and communicatine during the 
exhausting operation with the interior of the bulbs, consisting in exhausting the air 
through the short nipples on the bulbs and sealing off, electrically, the free ends of 
these nipples after the desired vacuum is established. 

16.144 Сооке, С. Е. Construction of magneto-electric machines. (10/11/16.) 105.310 


17,206 BRITISH WESTINGHOUSE ELECTRIC & Мес. Co. (Westinghouse Electric & Mfg. . 


Co.) Electric circuit interrupting systems. (30,;11/16.) 105.314. 

Comprises the combination in an electric circuit with a source of constant potential 
and a constant-potential load circuit, of a constant-current circuit interposed between 
the source of constant potential and the load circuit, and means for short-circuiting 
the constant-current circuit when the load on the load-circuit exceeds a predetermined 
value to thereby prevent current from traversing the load circuit. 

18,553 Јлирект, С. F. Electrolytic production of oxygen and hydrogen. (29/12/15.) 
102.974. 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. T hose marked * are 
open to inspection 12 months after the date attached to them. 1] they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


March 2, 1917. 
091 RUTHERFORD, Carrier for electric, &c., shades, reflectors. &c. 
,102 EALES & GRIMsTONE Holders or adapters for arc lamp carbons. 
1 Carbon manufacture for electro-chemical, &c., services. 
1 Electrolytic production of copper. 
127 Pickett West & Wiss. Electro magnetic switches or contactors. 
‚128 West. Electro maenetic switches or contactors. 
131 Eras. ре Dion-Bouton S.A. Electric ignition for engines. (22/4/16, France.) 
March 3, 1917. 
155 SHEPHERD Electric generators and motors. 
157 GoLDSTONE & МАКО. Flexible cords and cables. 
160 ALLEN. Manufacture of clay, &c., articles by electro-deposition on metal moulds. 


March 5, 1917. 
3.235 & 3.236 ELLISON & ANDERSON. Electric contrcllers, &c. 
3.250 SuLtivan. Use of relays for telegraphy, &c. 
3.253 CauNTER. Electric heating elements. 
3.258 OLDHAM. Miners’, &c., electric safety lamps. 
March 6, 1917. 
274 LANCASHIRE DvNAMO & Motor Сс. & Mason. Dynamo-electric machinery. 
285 GRIFFITH. Electrochemical treatment of metallic ores. 
Electric controlling of locks. 
95 B.T.-H. Co. 
1 
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' March 7, 1917. 

3.360 FLEMING, Telegraphic relays. 

3,368 Swinson. Electrical marine depth indicator. 

3,394 ELECTRIC & ORDNANCE ACCESSORIES Co. & ETcHELLS. Regulation and contro 
of electric motors. 

3,400 Соһром. 


Electric lightine systems for motor vehicles, 
3,401 GorDon. 


Electric lamps for miners, &c. 


March 8, 1917. 

Welding or sintering tungsten ingots, &c. 
Production of compressed tungsten powder. 
3,425 INsuULL. Electrical contacts. 
3,426 INSULL. Electric furnaces. 
3,437 B.T.-H. Co. (G.E.Co.) Electric motor control. 

March 9, 1917. 
Magneto-electric machines for ignition in engines. 
Regulating voltage of alternatine-current system. 
85 & 3.486 Quasi Акс Co. & TWEEDALE. Electric welding or soldering. 
86 Сов. Electric welding or soldering of metals. 
‚494 B.T.-H. Co. (С.Е. Со.) Electric furnaces. 
24 CAUNTER. Electric heating elements. 


March 10, 1917. 
3,531 Western ELEcTRIC, McBEkTv & POLINKOWSKY. 
system. 
3.534 Pratt. Trolley pole head. 
3.546 GREEN. Sirnalling systems. 
3.549 W. T. HENLEY's Cc. & Moor. Disconnecting boxes for electric cables. 
3,551 Ycounc. Direct conversion of energy of motion of water or other dielectric into 
electrical enerey, and conversion of electrical energy into the motion of mass. 
3,558 SeLrective SicNAL Co. & Lycns. Apparatus for reception and utilisation of 
electric current impulses. 
March 12, 1917. 
3,579 NAAMLOOZE VENNOSTSCHAP HAARLEMSCHE MACHINEFABRICK. 
for maenetic brakes. (14/3/16, Holland.) 
3,581 & 3.582 ScHuster. Diaphragms for galvanic cells, &c. 
3.583, 3,584 & 3,585 ScHusTER. Galvanic cel!s. 
3,604 BEAVER & CLAREMONT. Electric cables. 
3.610 HENLEYS TELEGRAPH Works Co. & Mcor. 
3.615 La VALETTE, Electric couplings. 
3,618 STONE & DARKER. 


3,422 INSULL. 
3,423 INSULL. 


Machine switching telephone 


Inspection glasses 


E'ectric switch boxes. 
(31/3/16, France.) 
Electromagnetic switches for train lighting, &c., installations. 


March 13, 1917. 
3,652 GRINSTED. Electric circuits linked by relay or repeater. 
3,657 BUE WESTINGHOUSE ELECTRIC & Mrc. Co. Systems of control. (13/13/16, 
.Ә.) 
3,658 BRITISH WESTINGHOUSE ELEcTRIC & Mro. Со. Transformation of single-phase to 
polyphase currents. (13/13/16, U.S.) 
3,664 Stone & Darker. Electric switches. 
3,065 STONE & DARKER. Brush and terminal contact mechanism of dynamo-electric 


machines. 
March 14, 1917. 


i Insulated brush-holders and terminals for magnetos. 
Electric heaters. 
.709 WESTERN ErgcTRIC Co. Signalling and sound detecting systems. 
.717 GREEN & Mav. Electrical couplings or connections. 
,7219& yee VULKAN MASCHINENFABRIKS А.С. Electromagnetic clutches. 
ustria.) 
3,727 BRITISH WESTINGHOUSE ELECTRIC & Мес. Со. 
Co.) Electric control apparatus. 
March 15, 1917. 
.748 DuccAN. Rollers for tramway overhead equipment. . А 
.767 Troup, Curtis & Co. & WickETT. Brushes for dynamo-electric machinery. 
‚768 Troup, Curtis & Co. & Wickert. Brush gear for dynamo-electric machinery. 
‚780 Lancpon-Davigs & Soames. Electromagnetic friction clutches. 
798 Soc. LORRAINE DES ANCIENS ETAB. DE DETRICH ET CIE DE LuNEVILLE. Driving 
mechanism for magnetos. (3/4/16, France.) 
,802 BEAVER & CLAREMONT. General and electrical ioint- making washer. 
,807 SvENSKA ACKUMULATOR ÁKTIEBOLAGET JUNGNER. Electric batteries. (8/8/16, 


Sweden.) 
(21/3/16, France.) 
Manufacture of pigments 


3.686 GREEN, 
3,687 BENT. 
3 

3 
3 (22/10/13, 
(Westinghouse Electric & Mfg. 
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11 Hurm. Crystalline, &c., detectors for electric waves, 

15 Norsk AKTIESELSKAB FUR ELEKTROKEBMISK INDUSTRI. 
from titanium compounds. (8/3/16, Norway.) 

March 16, 1917. 

3 Electrically depositine metals. 

d. BETULANDER. Electrical selectors. (17/3/16, Sweden.) 

3.874 IGRANIC ELECTRIC Сс. (Cutler-Hammer Mfg. Co.) Rheostats. 

3,881 TAYLOR TUNNICLIFTE & Co. & Cooper. Appliances for shaping telegraph, &c. 


insulators. 
March 17, 1917. 
3,884 FEARNCHOUGH. Commutators or switchboards for field telephone s stems. 
3,914 Imray, (Bosch Maeneto Co.) Maegneto-electric ignition machines. 
3.916 STERLING TELEPHONE & ELectric Co.. BELL & Davey.  Electic bells. 


,864 Jongs. 
865 


VOLUNTEER NOTICES. 
ist LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. С. S. Clay, V.D. 
Orders for the week :— 
Officer for the Weck.— Platoon Commander C. Campbell. 
Next for Duty.—Platoon Commander A. Gerard. 
Monday, May 28th.—See special orders. 
Tucadav, May 29th. —Lecture 6.30, Physical drill and bayonet fighting, 


5.30 to 6.30. i 
Wednesday, May 30th.—Drill, No. 1 Company, Right Half Company, 
6.15. 


Thursday, May 3lst.—Drill, No. 3 Company, Right Half Company. 
Ambulance class by M.O., 6.30. Signalling class. 

Friday, June lst.—Technical for No. 2 Company, Left Half Company, 
at Regency-street. Drill, No. 3 Company, Right Half Compary. 
Recruits’ Drill at 6.30 to 7.30. 

Saturday, June 2nd.—Commandant’s Parade, 2.45. Uniform for drill? 

Sunday, June 3rd.—Parade Clapham Common Station (Tube Railway), 
9.45 a.m., for work at Bombing School. Uniform. Rations must be 
carried. 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes parades. 

Muxketry.— For all Companies. see Notice at Headquarters. 

NoTE.—Unless otherwise indicated, all drills will take place at Head- 
quarters (Balderton-street, Oxford.street, W.) 


May 25, 1917. 
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Export Standard- bo qu iUe. e E communication 
cation Rules. rom he secre ary о he | ritish Electrical & 
sation Allied Manufacturers’ Association :— 

The recent announcement in the technical Press to the effect that the 
Council of this Association have issued a set of British export standardi- 
sation rules for electrical machinery having unfortunately given rise to 
misapprehension, I am desired to state that these rules are in no wav 
intended to replace the British standardisation rules for electrical 
machinery which are issued by the Engineering Standards Committee 
to cover British made plant for home and export trade, and in the 
drafting of which the Association is closely апа cordially co- 
operating. | 


* * * * 
The demand for the creation of a Ministry 
The State and Commerce is being insisted fine by ко, 
Commerce. | 


and trade organisations, and resolutions in 
its favour continue to ke passed by Chambers of Commerce and 
other public bodies. | 

At the recent annual meeting of the Association of Trade Protection 
Societies the President (Mr. G. M. Chamberlin) said he was able to report 
from inside information that not only were Chambers of Commerce going 


to be taken into far closer collaboration with the Government tham 


Iefore in all matters connected with trade and commeree, but that the 
work which that association was doing was to be fully recognised. 

In a discussion on a resolution (which was adopted) in favour of the 
creation of a Ministry of Commerce, Mr. W. Field, M.P., suggested that 
the president and two other members of the association should wait on 
the Prime Minister, and draw his attention to the urgency of this matter. 
He thought that such a Minister should be a member of the Cabinet. 

Aresolution urging the adoption of systems of apprenticeship for fixed 
periods, with rising remuneration, combined with technical instruction 
during business hours, was agreed to. 


» * ж * 

s The criticism to which the scheme for the forma- 
British Trade tion of a British trade bane dens ы, 
Corporation. 


has caused the Government to reconsider the 
question, and Mr. Bonar Law has promised that an opportunity will 
be given after the holidays recess to discuss the matter again in the 
House of Commons. There is a streng opinion in favour of the 
creation of a trade bank (or banks), which would assist in tinancing 
and in developing our foreign trade and commerce ; but there seems 
to be a fear that the powers proposed to be conferred on the British 
Trade Corporation are too wide and too exclusive, and that it might 
Le in a position to compete unfairly with British merchants and ex- 
porters. As there is no need to rush the matter, it is well that the 
whole of the powers of the projected institution should be carefully 
scrutinised from every point of view, so that a start may be made on 
the right lines and that the greatest good may be rendered to our 
export trade and business. 

The chairman of the Corporation (Lord Faringdon) has given an em- 
phatic assurance that his board has not at any time intended to enter, 
and that it will not enter, into any business beyond the scope of the 
transactions contemplated in the report of the Departmental Committee 
which recommended the creation of the '' British Trade Bank." This 


statement should disarm many of the critics, but we think the charter 


~ should be so amended as to make the position quite clear. 
Mr. A. С. M. Dickson has been appointed manager of the Corporation. 
* * * * . 


At the recent meeting of the Ironmongers’ 
Labour Federated Аче бааа the Coancil 
Exchanges. erated Association the Council, reporting on 

the past year’s work, severely criticised the 
administration of the labour exchanges. 

Attention was directed to the fact that the Labour Exchanges were 
costing the country an enormous amount of money, and the leading 
officials were constantly striving still further to increase their powers. 
As far as their trade was concerned they preferred to be unfettered and 
free to engage their workmen and assistants in the ordinary way, which 
in the past had proved so satisfactory. 

* * * * 
The Deeimal In the report of the Decimal Association for 1916 
System. - it is stated that of the replies received in answer 
to a questionnaire sent out to 25,000 of the 
largest firms in the United Kingdom, asking if they were in favour 
of the decimalisation of the coinage and the adoption of metric 


weights and measures, 99 per cent. were in favour. Of the replies 
received in answer to a similar questionnaire sent out by the British 
Engineers’ Association, 90 per cent. were in favour of the early 
adoption of a decimal system of coinage, and 85 per cent. in favour of 
the compulsory use, after a short transition period, of the metric 
system of weights and measures. 

The above figures prove that the great majority of the ‘business and 
commercial houses are in favour of the decimal system, and another sign 
of the altered state of publie feeling on the subject'is the statement in the 
report of the Executive Committee of the Association that Manchester, 
which was formerly a stern opponent of the projected reforms, is rapidlv 
becoming a decimal stronghold, апа possesses a decimal association of 
its own. 

* * * * 


The Committee, under the chairmanship of Lord 
Buckmaster, which was recently appointed by 
the Board of Trade 

“To consider and report on the position of British manufacturers and 
merchants after the war in respect of contracts entered into by them 
prior to the war with persons or companies in the United Kingdom or 
in Allied or neutral countries, the fulfilment of which has been prevented 
or impeded by the war, and as to the measures (if any) which are neces- 
кагу or desirable in this respect," has begun its sittings and is ready to 
receive evidence. Those who desire to tender evidence should com- 
municate with the secretary, Mr. L. Е. C. Darby, at the Board of Trade, 
7, Whitehall-gardens, S. W.1. It is requested that, where possible, such 
communications should be made through their Chamber of Commerce 
or trade association. | 

Speaking generally, the Committee desires to hear witnesses who can 
give evidence of general application to large bodies of traders or who 
speak to contracts of magnitude. The duty of the Committee is not to 
advise on or to redress personal grievance or remedy individual loss, but 
to consider broad principles by the application of which difficulties of 
general application may be overcome, 


Pre-War 
Contracts. 


* * * ж 
It would appear from an article in а recent 
сар ае ыс 
Preparations Issue о the ran urter 4с itung iat German 
for Peace manufacturing firms are making careful pre- 
е ° parations for dealing with the conditions which 


will prevail during the period of transition from war to peace and for 
carrving on a commercial warfare when circumetances permit. 

In striking contrast to what is being done in this country, where the 
excess profits duty has recently been increased from 60 to 80 per cent., 
special reserve funds are being created by many German companies, 
while some of them are increasing their capital by large amounts, 
although for the present they are only calling up a small percentage of 
the new capital. According to “The Times," the Frankfort paper 
states: “The fact that the companies are now, while the war is still 
proceeding at full pace, making such large additions to capital, shows 
confidence concerning the future and the definite expectation of adequate 
activity not only during the war, but also in the coming time of peace.” 

* * * * 


We are pleased to see that at a meeting of the 


utut General Committee of the National Alliance of 
Conditions. Employers and Employed on Tuesday the 


Alliance was formally constituted. It must be 
obvious to our readers that the post-war industrial conditions will be 
very different from what thev have been, and that if strikes and in- 
dustrial strife prevail then the war will have been fought in vain. 
Consequently anv means of bringing both sides together and of 
abolishing or minimising the causes of strife must be welcome. 

Мг. Е. Нотн Jackson, who presided, referred to the gravity of the 
prevailing unrest, not only among workmen, but equally among em- 
ployers and business men. There had been a better relationship growing 
up between employers and employed, but he thought it had to be ad- 
mitted that in a good many cases workmen had in the past not received a 
due proportion of the results of theirindustry. Employers must recog- 
nise that workmen in the future must be better paid, better housed and 
better educated. The workman, on the other hand, must recognise that 
a full wage carried with it the obligation of a full day’s work, and that 
where а full dav's wage was paid interference with the productivity of 
industry must not be allowed. 

The CHAIRMAN then moved the adoption of the constitution, the main 
objects of which are to secure the active co-operation of employers and 
employed inthe discussion and treatment of questions affecting labour and 
employment, with the apecial object of securing that these should be 
dealt with before they have reached the stage of acute controversy : to 
promote generally the welfare of the industrial workers and the efficiency 
of the country's industries. 
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; ELECTRICITY SUPPLY. 


EXTENSIONS. 


Poplar (London).— The Electricity Committee has had under con- 
sideration the provision of additional generating plant to meet 


next winter's demand. . 

Negotiations are proceeding for linking-up with the L.C.C. generating 
station, but it is unlikely that arrangements can be completed in time 
for next winter's load. Alternative proposals are the installation of a 
5.000 kw. to 6,000 kw. generating set or a supply from the Charing Cross, 
West End & City or the South Metropolitan companies. The Director 
of electric power at the Ministry of Munitions has satisfied himself that 
the best course to adopt is to sanction the erection of a new generating 
«ct at Poplar, provided an additional cable is laid to Stepney. The 
installation of a 5,000 kw. set would raise the total capacity to 14,000 kw. 


normal, or 11.250 kw. effective, if the largest set were out of commission.’ 


Having regard to all the circumstances, the engineer (Mr. J. Horace 
Bowden) is of opinion that the decision of the director of electric power 
is correct, and the Committee has, therefore, approved of the provision 
of an additional 5.000 kw. set and the laying of an additional e.h.t. cable 


from the generating station to Stepney boundary, at a total estimated 


cost of 30.500. 
The negotiations for linking-up with the L.C.C. station will be con- 


tinued; as such linking-up will be of mutual bene fit. 
Shoreditch (London).—On Tuesday the London County Council 


agreed to sanction a loan of £41,000 for extensions of the electric 


supply undertaking. 

The Finance Committee re ported that in Sc ptember, 1913, the Borough 
Council asked for sanction to à loan of £98,850 for a large extension of 
its electricity undertaking. By agreement it was arranged that the 
extension should not be proceeded with in its entirety, but in the following 
week the Council gave its approval to Shoreditch expending £23,046 for 
the purchase of land for additional coal storage and for mains and plant 
required for linking up with Stepney. The original scheme of extension 
was not abandoned and in March, 1915, it renewed its application to 
borrow £99,906. Owing to the war the application waa not then pro- 
ceeded with and since that time the Committee on London Electricity 
Supply had endeavoured to arrange for further supplies of electricity to 
be furnished by another undertaking to Shoreditch and had also con- 
sidered whether any other source of supply was available. The Borough 
Council now stated that it realised that under present national con- 
ditions, the original scheme could not at present be proceeded with. 
The arrangement for receiving а bulk supply terminates in September, 
1917, and there is no prospect of its renewal. The provision of additional 
plant could not, therefore, be deferred,and it applied for sanction to 
borrow £41,000 for one of the two 5,000 kw. turbo-alternator sets, which 
it was originally proposed to instal. To enable this to be done it would 
be necessary to dispose of one of the 800 kw. marine-type reciprocating- 
engine sets, the space thus vacated being sufficient to accommodate the 
large turbo set. Rotary converting plant, h.t. switchgear, extension of 
steam pipes, pumps, &c., were also included in the estimate as well as 
h.t. cables to connect the Whiston-street station and Coronet-street sub- 


station. 

Southampton.—The Electricity Committee has been asked to 
report upon a proposal to acquire additional siding accommodation 
for the electricity works. 

Wednesbury.—The Midland Electrie Corporation for Power Dis- 
tribution proposes to lay a main from the borough boundary at Lea 
brook to the borough boundary at Bull Stake. 


GENERAL. 


, Coventry.—At the Council meeting on Tuesday the Electricity 
Committee submitted its annual report. 

The profit on the past vear's working was £27,814. 18s. 3d.. and the 
committee recommended that £6,000 be applied in aid of the rates, 
£11.500 in part payment of various commitments already made, and 
£10.314. 182. 3d. carried forward. 

Ealing.— There is an over-draft of about £9,000 on the electricity 
undertaking. 

Ald. Peal, chairman of the Electricity Committee, explained last week 
that, in consequence of the shortness of staff, the meter readings had 
been late and the payments of consumers were, therefore, somewhat 
behind-hand. They had a reserve fund of £11 000 and they were taking 
some of that money to meet the contingency which had now occurred. 

Glasgow.—The Corporation announce that, acting on instructions 
from the Ministry of Munitions, they will be unable until further 
notice to connect up to their electricity mains the premises of new 
consumers, unless the supplies are required by persons or firms en- 
gaged on war work or munitions work. 


Hornsey.—-The Council has authorised the Electricity Committee 


to prepare a scheme for purchasing coal “in bulk " and distributing 
t ot reasonable prices to the poor during next winter. 
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Itehen.—Last week the Council were asked bv Mr. W. H. Angell 
to pass a resolution inviting Messrs. May & Hawes to meet them as 
early as possible to consider a scheme for supplying electric current 
in the district. 

Mr. Angell said the subject had been before the Council for the past 
six years and they had got the necessary order. The importance of the 
town justified its claim to have an electricity supply system. If they did 
not pass the resolution their opportunity would be lost and their efforts 
and trouble in getting the order would have been wasted. 

After discussion the resolution was passed, but it was agreed nothing 
would be spent until after the war. Preparations might be made to 
commence work soon after peace was proclaimed. 


Rawmarsh.—The Corporation are.recommended to enter into 
negotiations with the Mexborough & Swinton Tramways Co. for the 
purchase of their Rawmarsh and Swinton electric supply undertaking. 


St. Pancras (London).— The Electrical Engineer has been author- 
ised, in view of a shortage in the future, to store as much coke as 
possible. 

Salford.—In submitting the annual estimates to the Corporation 
last week Ald. Jenkins said that the Tramwavs Committee were not 
able to make their promised contribution to the rates, but, by careful 
management, the electricity undertaking had had the best year in 
its history. 


Willesden.— The Vicar has given permission, on payment of £2. 28. 
per annum, to lay a cable in the St. Monica recreation ground, in 
order to supply current to a factory at Neasden. 


ELECTRIC TRACTION. 


Electric Vehicles in the U.S.A.— The progress of the electric vehicle 
in the United States of America seems to be phenomenal. Already 
there are over 35,000 electric vehicles in the States. In Greater New 
York there are over 2,500 commercial electric cars, which is stated 
to be 43 per cent. of the total number of vehicles used for com- 


mercial purposes. 

Hull.—The death took place suddenly on the 16th inst. of 
Councillor Wheatley, chairman of the Corporation Tramways Com- 
mittee. A | 

L.C.C. Tramways.—On Tuesday the London County Council were 
recommended by the Highways Committee to suspend the half. 
penny fare stages and the issue of ordinary return tickets. 

The committee reported that it had appointed a special sub-committee 
to consider whether any alterations should be made in the working of the 
tramways, with particular reference to services and fares and methods 
of collection of fares. The heavy additions to the working costs and the 
possibility of a greater deficiency on the undertaking, are given as reasons 
why steps should be taken to secure, if possible, a substantial improve. 
ment in revenue at the earliest possible time. The general manager 
estimates at about. £60,000 the increase in ycarlv revenue as a result. of 
the suspension of halfpenny fare stages, and with regard to the suspension 
of return tickets, he is of opinion that the consequent additional yearly 
re venue may be about £45,000. 

There is no doubt that the undertaking is suffering considerable loss 
of revenue through non-collection of fares, owing to missed fares, avoid- 
ance of payment of fares, and over-riding before and after payment. of 
fares. Under present conditions conductors are unable to perform their 
duties with the required degree of efficiency. Their difficulties are in- 
creased owing to the greater average number of passengers carried on 
cars, overcrowding. and (for a considerable percentage of running hours 
in the course of the year) poor lighting. A large percentage of the 
regular conductors are serving with H.M. forces ; and 54 per cent. of 
conductors at present are women, most of whom have only recently 
entered the service. 

It is pointed out that halfpenny fare stages have been discontinued 
on all the municipally-worked tramway svstems adjacent to London, 
and in conjunction with which through running arrangements have been 
operative. ‘апа a decision by the Council on the question of halfpenny 
fare stages is now a matter of some urgency in connection with the re- 
vision of these arrangements.” The suspension of halfpenny fare stages 
will not, however, affect the present arrangements under, which children 
are charged half fares for penny stages. The greater length of the routes 
on the south side of the Thames, and the many transfer stages involve 
the use of three or four varieties of return tickets on some of the routes, 
and the suspension of return tickets will be of material assistance in 
simplifving the work of the conductors. 

The recommendations caused some discussion, but on a division they 


were approved by 40 votes to 27. 
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Railless Traction in Shanghai.—At the recent meeting of the 
Shanghai Electric Construction Co. (Ltd.), the chairman (Sir A. 
Dent, K.C.M.G.) said that their railless tramcar service had been 
slightly extended to Honan-road Bridge and the route continued to 
be well patronised. A scheme has been laid before the Council fcr 
an extension of this form of traction, which, if sanctioned, would 
later on be gradually introduced on some of the narrow streets. 


Tramway Workers’ Policy.—At the annual conference of the 
Amalgamated Association of Tramway & Vehicle Workers last week 
the Executive Council submitted a resolution embodving the several 
points of a national policy, which included a standardised rate of 
wages for all grades of labour in the union; a working week of not 
more than 54 hours, Sunday labour to be paid time and a half; 10 
days holiday with pay; overtime rates for Bank Holidays; the 
suspension of Christmas Day service, the abolition of " spread over " 
time, &c. | | 

An amendment by Highgate substituting a 48 hours week for 54 was 
carried. The recommendation of 10 days’ annual holiday (with pay) 
after 12 months’ service was amended to 14 days’ holiday. It was also 
decided to request that all men required to work overtime. who are due 
off on Bank Holidays о local holidays, shall be paid double the overtime 
rate. The executive's recommendation to suspend the Christmas Day 
service was approved. It was also decided that the association should 
seek to abolish all lone '' spread overs " by suggesting that where a duty 
is spread over more than 12 hours all time over 12 hours shall be paid at 
time and a quarter. 

The Executive Council recommended that the period of qualification 
from minimum to maximum rates of pay be two years in the case of 
motormen and one year for conductors. Ап amendment that shed men 
be included was, however, carried. 

It was decided that all employees (men and women) passed for service 
should be guaranteed a full week's pay at the minimum rate for that 
grade. 


MISCELLANEOUS. 


Board of Trade Electric Power Committee.—The Municipal Tram- 
ways and Urban District Councils Associations have passed re- 
solutions of protest against the inadequate representation of muni- 
cipal undertakings on the Board of Trade Electric Power Committee. 

The following additional local authorities have passed similar resolu- 
tions : Battersea, Stepney, Clacton, Croydon, Huddersfield, Keighley, 
Kettering, Luton, Newport, Norwich, Hedditch, Southend, Swansea, 
Walsall, Watford, Wednesbury and York. 

Coke Supplies.—The London Coke Committee have consented, 
upon the request of the Controller of Coal Mines, to their engineer 
and fuel expert, Мг. E. W. L. Nicol, Assoc.I. E.E., assisting and ad- 
vising him in the matter of coke supplies and use, with a view to 
realising the greatest possible advantage through it in furthering the 
cause of coal economy. ` 


Contracts With Enemies.— At the meeting of the City Corporation 
last week the General Purposes Commiitee suggested the adoption 
of two new standing orders. 

(1) No contract shall be entered into with any person of German, 
Austrian, or other enemy nationality ; and (2) no contract shall be 
entered into with any firm or company whose subscribed capital is held 
or controlled to the extent of one-third or upwards by persons of German, 
Austrian, or other enemy nationality. 

The Court, while favourable to the object of the new orders, referred 
them back to the Committee for reconsideration and revision, so as to 
define more clearly the term '' enemy." 

Diese] Engine Users’ Association. —We have received a brochure 
giving particulars of this association, including the officers for the 
year 1917, list of members, &c. 


Electricity in Gold Mining.—The report of the Government Gold 
Mining Areas (Modderfontein) Consolidated for 1916 states that 
there was a large amount of development work in anticipation of 
the increased reduction plant. | 

Delay had occurred in the importation of part of the underground 
equipment. The two electric hoists for the north-west and north-east 
Incline shafts were shipped in an unfinished condition and were being 
completed Jocally. They would soon be ready for erection. The big 
250,000 cubic ft. fan was completed and ready for shipment. “During 
the latter part of the year some trouble was experienced with the 
electrically driven turbo-compressor, resulting in considerable dis- 
organisation of the work underground. * In view of this, and especially 
as the last 100-drill unit had not been shipped, it was decided to pur- 
chase two 35/48-drill compressors locally. These were in course of 
erection. 

Electricity Supply Tables.— The 1917 edition of THE ELECTRICIAN 
Electricity Supply Tables of Great Britain (including all electric 
Supply and power undertakings) and also the Colonial and Foreign 
Tables of Electricity Supply Works and Tramway Undertakings are 
now readv, and can be obtained at 5s. (post free, if prepaid) from 
Us Benn Bros. (Ltd.), 8, Bouverie-street, Fleet-street, London, 
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Engineers and Official “ Jargon."—The following characteristic 
letter from Mr. Sydney Evershed (dated May 18) appeared in the 
“ Times " of Saturday last :— | 

Sir,—-In the course of Dr. Addison’s speech in the House of Commons 
last night, Mr. Wardle interposed with the opportune remark that the 
strikers did not Know that fit men who had been introduced into en- 
gineering works by way of dilution would be called up before any skilled 
men in the same area were taken for the Army. The Minister of Muni- 
tions thereupon announced that he would have the explanatory notice 
still more widely placarded throughout the country, '' because it is im- 
portant that it should be understood." Of course it is. Yet we find 
that in far too many of these explanatory statements which are so 
plentifully showered upon us in controlled establishments, the language 
is just that peculiar official jargon which leaves the mind of the reader a 
blank ; and although there is not a man of us in any engineering works, 
from the lofty shop steward to the humblest managing director, who 
does not struggle to find a meaning, it is not altogether surprising that 
we sometimes fail to grasp it. We engineering folk are plain men 
accustomed to plain speech, and for the lack of it we see a number of 
men idle when they ought to be at work, and the Ministry of Munitions 
hard at work with explanations. Let the Minister of Munitions look to 
it, and before we have any further issue of explanatory statements let 
us have them translated into lucid English. 


Enemy Firms Wound Up.—The Board of Trade have up to date 
ordered the winding up of 448 businesses controlled by alien enemies. 

The latest list includes the Cedes Electric Traction (Ltd.), 112, Great 
Portland.street, London, W.1. (Controller: H. E. Burgess, 33, Carey- 
street, W.C.2.) 

Engineers’ Strike. —We are pleased to be able to announce that an 
agreement was arrived at сп *aturday for the settlement of the 
engineers’ strike, and at the time of going to pr ss the majority of 
the men had returned to work. Among the terms of the settlement 


` were the following :— 


The members of the unofficial strike conference were to return to their 
districts and advise the men to return to work at once. The Executive 
Council of the Amalgamated Society of Engineers was to conduct negotia- 
tions with the Government in regard to existing differences and should 
use their best endeavours to secure the continuance of this practice, with 
a view to the avoidance of any stoppage of work in the future. The 
Executive Council was also to issue an instruction to the men on strike 
to return to work immediately. 

The Government will not authorise the arrest of further men in con- 
nection with the present strike in addition to the 10 men against whom 
warrants have been issued. 

That there should be no victimisation in consequence of the present 
strike in any Government or controlled establishment. 


Hull Corporation Employees.—On the 17th inst. Mr. Charles 
Doughty, on behalf of the Industrial Commission, presided over 
arbitration proceedings between the Corporation and the employees 
of the electricity department. | 

The latter had made an application to the Corporation for an increase 
of 12s. à week, in aecordance with an award of the Committee on Pro- 
duction. 

Mr. H. A. Learoyd (Town Clerk) represented the Corporation and 
Councillor Pybus (Chairman of Hull Electricity Committee), Mr. J. F. 
Magoris (Acting City Electrical Engineer) and Mr. T. G. Milner (City 
Treasurer) also attended. Mr. P. J. Tevenan, general secretary of the 
Municipal Employees’ Association, and Mr. J. M. Gibson, district secretary, 
put the case for the men, who are in a certified occupation. 

It was stated that if the amount were awarded the cost would represent 
£2,000 a year. 

Mr. Doughty expressed appreciation at the way the case had been put 
on both sides. The award will be made in due course. 


The King's Northern Tour.—During his recent tour in the North 
of England His Majesty visited several engineering works and other 
industrial establishments, and at Manchester, Liverpool ard other 
places he received an enthusiastie reception. Duringthe visit to the 
Manchester district on the 14th and 15th inst. the King took the oppor- 
tunity of visiting the British Westinghouse Works at Trafford Park. 

Th company kindly allowed the whole of the employees an opportunity 
to see their Sovereign. His Majesty has become a familiar figure in 
industrial establishments since the war and it is well known that he takes 
a great personal interest in the work of munition and supply which must 
be carried on to an ever increasing extent if victory is to ensue, but we 
have not yet heard that he has ever before “© clocked оп ” on arrival and 
“ clocked off ” on departure as he did on the occasion of this visit. The 
incident was typical of the up-to-date methods used in the Westinghouse 
works, and the modern aspect of the buildings may have impressed His 
Majesty, as it certainly did some of the Press representatives, with the 
fact that industrial work can be conducted in light, healthy and cheerful 
surroundings. 'The works occupy 160 acres, of which 40 acres are 
roofed in. Building operations were commenced early in 1901, the 
manufacture of goods commencing early in 1902, since when the volume 
of business handled by the company has steadily increased, extensions 
of buildings having been made from time to time and further extensions 
being now in progress. The entire works is now busily engaged. at 
highest pressure, the number of employees being over 10.000. In this 
number are included a large number of women workers. and it is interest. 
ing to know these number approximately 2,500 more than in pre-war 
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times. A number of special cantecns have een provided for their use: 
and their general welfare is eared for by a lady su perintendent of women 
workers. Over 2,600 men have left the company’s employ since the 
outbreak of war to join the colours, and of these approximately 200 have 
given their lives in their country's service. In August, 1914, the Em- 
ployees War Relief Fund was started, and since that date up to the end 
of 1916 no less a sum than £36,394 has been contributed. Out of this 
over £20,000 has been paid to dependents and over £10,000 has been 
sct aside for investment, besides which Christmas gifts have been sent 
to every man and donations made to national and local funds. 

An interesting innovation made by the ccmpany is а school within 
the works for the instruction of apprentices. Two grades of apprentices 
arc accepted, one consisting of graduates in engineering and other 
technically trained men who are allowed to take two or three vears’ 
course of a varied character in the shops. testing departments and 
offices of the company ; the other consists of bovs who enter the works, 
between the ages of 14 and 16, and remain until they are 21. During 
this time boys are given experience in various departments in the shops 
and also are provided with instruction in the works trade school. ‘The 
whole of the lecturing work is undertaken by members of the com pany’s 
staff, the lectures numbering about 40 in all. Details of this scheme 
were explained to His Majesty by Mr. Fleming. 

An interesting development, due to existing conditions, has been the 
attempt to train educated women to enable them to fill posts of inter- 
mediate responsibility in the company’s office staff. As an indication 
of the complexity of the work donc it may be mentioned that the number 
of blue prints printed every day in the werks reaches between 3,000 and 
4,000. . The average wages per week paid at present time are over 
` £21,000. | 

The following gentlemen were presented to His Majesty during his 
visit to the works :—Messrs. Annan Bryce, M.P.. W. W. Blunt. Norman 
B. Dickson, A. Spencer, P. A. Lang, Sir Edward Goulding, M.P.. A. Е. 
Scanes, Н. Mensforth, M. A. Maclean, J. Н. Tearle, P. N. Rand, J. S. 
Peck, G. H. Woods, A. G. Seaman and F. M. Rogers. 


Tramway Workers’ Wages.—On Tuesday the Committee on Pro- 
duction heard evidence in connection with the claim made on behalf 
of the employees of the London Electric Tramway Company for 
the London & Provincial Union of Liccnscd Vehicle Woikers fora 
war bonus of 10s. to drivers and concuctors and for an advance of 
5s. per week to other em ployees of the companies. | 

Last weck the Lancashire District Council of the Workers Union gave 
2] days’ notice to Bolton Tramways Committee on behalf of the male 
and female members to withdraw their labour unless their application 
for an inerease of 10s. per week be granted or the matter be referred to 
the Committee on Production. 

At Blackpool there was a demand that the war bonus should be in- 
creased to 7s. 6d., but after negotiations an offer of 7s. to all receiving 
30s., and 5s. 6d. to those being paid under that «um was accepted. The 
female workers and others under 21 years of age are to have 2s. extra 
war bonus. The increases represent 6.500 per усаг. 

Tribunal Cases.—At Westminster Tribunalon Thursday last week 
the position of 144 men in the L.C.C. tramways department was con- 
sidered. 

Mr. К. W. Brock (for the County Council) said he eduld not spare a 
man. The Ministry of Munitions had been pressing them to put оп 25 
per cent. more cars. 

In reply to à question as to what would be done if the men went on 
strike, Mr. Brock said that after the last strike about 1,300 men went 
straight into the Army, as the Council refused to take back any man of 
military age unless he was rejected. 

Eight men were given up by Mr. Brock, and the others were protected 
as being in certified occupations. 

Unemployment Insurance.—The Umpire has decided that con. 
tributions are payable in respect of the following :— 

Enamellers and lacquerers of brass and other metals in connection with 
the manufacture of electric light fittings. 

Workmen engaged wholly or mainly in fitting up, finishing ready for 
sale, or in repairing (including cleaning) electric stoves, cooking appa- 
ratus and similar electric appliances. 

Contributions are not payable in respect of— 

Slate enamellers employed in connection with the manufacture of 
domestic electric light fittings which are not intended for use in war. 

Workmen employed by an electric lighting authority and engaged in 
the work of (1) cleaning arc and incandescent lamps not in connection 
with repair of lamps ; (2) making by hand removable wooden meter 
brackets ; (3) fixing removable meters and brackets ; (4) fuse hands ; 
(5) boiler cleaning : (6) fitting up temporary wires and appliances in 
show rooms and carrying out experiments and tests. 

Utilisation of Irish Peat.—In our issue of the llth inst. we 
announced the appointment of a joint engineering committee in 
Ireland for the purpose of investigating and reporting upon the 
utilisation of Irish peat. "We learn that this committee has not, 
however, any official status ;- it was really formed at the instance of 
the Dublin section of the Institution of Electrical Engmeeis, and 
not by the Reconstruction Committee as stated in our note. The 
members of the committee were nominated by the Institution of 
Electrical Engineers, the Institution of Civil Engineers of Ireland 
and the Engineering & Scientitic Association of Ireland, and the 
Hon. Nee. is Mr. R. N. Eaton, 12, College Green, Dublin. 
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Beprorp.—The following tenders have been accepted by the 
Council :— ; 

United Water Softeners (Ltd.), water-softener and feed-heater plant, 
£357; Lea Recorder Co., water measuring apparatus, £203 ; H. Morris 
(Ltd.). hand travelling crane, £310 ; W. Moss & Son, buildings, £5,921. 

BRADFORD.—The Corporation have placed an order with E. Green 
& Son for supplying a. fuel economiser at the Valley-road electricity 
works at £2,085. : | 

GLAsGcow.—The Corporation have accepted the tender of the 
India Rubber, Gutta Percha & Telegraph Works Co., for ozokerite 
tape; that of Е. Smith & Со. , for trolley wire; and that of Brown- 
ВауЈеу`в Steelworks, for axles and steel tyres. 

LryTon.—The Council has accepted the tenders of the Electrical 
Apparatus Co. and the Reason Mfg. Co. for the supply of méters. 

"T. Pancras (LONpDoN).—The following tenders have been re- 


ceived for the supply of 50,000 pairs of carbons for open arc lamps z 


General Electric Co. (accepted), £505; Crompton & Co.. £562. 10s.; 
British Central Co.. £630 ; W. Geipel & Co.. £693. 15s. : Wells Electrical 
Co.. £768 15s. ; Engineering & Arc Lamps (Ltd.), £798 15s. 

NTEPNEY (LONSoN).—The Council has accepted the following 
tenders :— 

Davidson & Co., for three Sirocco high-pressure centrifugal fans and 
one sheet steel vertical duct, with accessories, &c., for Limehouse generat- 
ing station, at £484, less 24 per cent. for cash within 30 days ; and 
Mawdsleys (Ltd.) for four motors and starters in connection with the 
erection of new fans at £994. 6s. 

WoorwicH.—'lhe Borough Council have accepted the tender of 
the Western Electric Co. for the supply of 1,742 vds. of cable. at 
£1.260. 16s. 104. ; that of Siemens Bros.' & Co. for a feeder pillar, at 
£64; and that of Ferguson, Pailin & Co., for two d.c. switchboard 
panels, at £128. 16s. - 


APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is required in connection with large 
three-phase colliery plant in China. Three years’ agreement. Appli- 
cations to Mr. Arthur Hassam, consulting engineer, Newcastle, 
Staffs. See advertisement. i 


For the position of electrical engineer in the Tramways Depart- 
ment of the London County Council (at £1,200, rising to £1,500 a 
vear) 45 applications were received. 

The applications were reduced to 12, and the Highways Committee 
interviewed six of the candidates, After careful consideration of their 
respective merits, the following three names, arranged in order of merit, 
were submitted to the Council: Mr. P. L. Riviere (on staff of Messrs. 
Kennedy & Donkin), Mr. A. E. McKenzie (deputy chief electrical engi- 
neer of Manchester), and Mr. J. P. Hodges (chief electrical engineer to 
Bolekow, Vaughan & Co.). The committee recommended the appoint- 
ment of Mr. Riviere, and at the meeting on Tuesday this recommendation 
was confii med. 

Mr. F. J. Cheshire is recommended as director of the new technical 
optics department of the Imperial College, at a salary of £1.000 a vear. 


Mr. T. Gerrard has been appointed electrical engineer to Holmfirth 
Urban Council. 


BUSINESS ITEMS. 


Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of June 14. 
Further particulars are set out in an advertisement, 

Plant for Sale.—Messrs. M. Hingley & Sons (Ltd.), Netherton 
Ironworks, Dudley, advertise for sale two electric capstans for 
railway works use. 


LIQUIDATIONS, &c. 


Michael Pal & Co. (Ltd.) is being wound up voluntaiily, and Mr. 
A. E. Hunt, 44 and 45, Tower-chambers, Moorgate-street, London, 
E.C., has been appointed liquidator. 

A meeting to receive an account of the winding-up of the Kent 
Electric Power Synd. (Ltd.) will be held at 7, St. Helen's place, 
London, E.C., on June 21. 
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FINANCIAL MATTERS. 
OAR 
MUNICIPAL ACCOUNTS. CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)—The report for 
1916 states that the accounts show a balance at credit of profit and loss of 


Birmingham.— The accounts for the vear ended March 31 were 
approved by the Tramway Committee on Friday last, and they will 
be presented at the next meeting of the Council. 

Owing to the heavy cost of maintaining the tramway service, duc 
mainly to the advanced prices of materials and increased wages, the 
committee is considering the question of a revision of the fares. The 
general opinion is that some advance will be inevitable, but a decision was 
post poned to a future meeting of the committee. 

The total receipts for the vear were £838,725. "Phe surplus was 
£76,290 (against £107,749), of which £66,205 was added to reserve fund 
and £10,085 was applied in writing off expenditure on motor omnibuses. 
The falling off in receipts is mainly due to the frequent stoppages of the 
tram services occasioned by the failure of the eleetrie supply de partment 
to maintain an adequate supply of current. The number of passengers 
carried during the year was 171,445.020. compared with 163,258,584 in 
the previous year, an increase of 8,186,436, 

Leeds.— The revenue account of the electricity department for the 
vear ended March 31, which was presented to the Electricity Com- 
mittee on Monday, shows net surplus of £4,161 (compared with 
£8,716 for the previous vear). 

Total receipts were £242.589 (against £187,724). of which £141,099 
(£91,885) was for supplies for power purposes. Working expenses were 
£109,454 (£75,143). leaving gross profit £133.135 (£112,581). Allowances 
to dependents of officers and workmen on active service absorbed £1,752, 
income tax £2,926 and interest £41.177 : total £45,856 (£39,860), leaving 
net profit £87,278 (£72,720), from which have to be deducted redemption 
fund charges £69,992 (£55,630) and contributions to capital expenditure 
£13,125 (£8,373), leaving the net surplus above-mentioned. 


COMPANIES’ MEETINGS AND REPORTS. 


. — óÓ—À 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—'The report for the year 
ended March 31 states that three quarterly interim dividends 6* 15s. per 
cent. on the ordinary stock and £1. 10s. on the. preferred stock have been 
paid, absorbing £157,500, and in February last the directors paid the 
final dividend for the year 1916, amounting to £1. 10s. per cent. on the 
ordinary, the preferred and the deferred stocks. These payments ab- 
sorbed £262,500, being the rent paid by the Western Union Telegraph Co. 
for the year, equal to 3$ per cent. on the о пату, 6 per cent. on the 
preferred and 14 per cent. on the deferred stock. The balance at credit 
of revenue account (£69,456) includes £3,831] interest received,and che 
balance of £65,625 is available for payment of dividends for the quarter 
to March 31, 1917. І 

BRITISH EVER READY CO. (LTD.).—The report for the усаг ended 
March 31 states that the amount available after writing off depreciation, 
paying excess profits tax for 1914-15 and 1915-16 and after providing for 
the excess profits tax for 1916-17 amounts to £28,655. The directors 
recommend final dividends at rate of 10 per cent. per annum for the 
half-year to March 31, 1917, on the ordinary shares. and a bonus of 5 per 
cent. on the ordinary shares, making 15 per cent. for the year, leaving 
to be carried forward £2,905. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CC. (LTD.)—-At an 
extraordinary meeting on Monday the chairman (Mr. J. Annan Bryce, 
M.P.)explained the proposals for transferring the control of the company 
to Great Britain. It was remarkab!ethat the desire for the independence 
of British industry originally manifested itsclf strongly in the overseas 
dominions, especially in Australia. It was remarkable that the sense of 
the necessity of the self-sufficiency of the British Commonwealth should 
have been at first more strongly felt by the more distant of the British 
peoples, but it was only another illustration of the spirit shown all through 
by them in ungrudging sacrifices of life and money. The lead given hy 
Australia was followed by India, and the strong sentiment produced by 
their example eventually induced the Home Government to take action 
in the same direction. "The directors had for some time been desiroua 
that the control of the company should be transferred to Great Britain. 
It was only after lengthy negotiations that a basis of settlement was 
reached, taking the form of an agreement of option exercisable on or 
before the lst prox. to purchase the whole of the American company's 
holding in this company of preference and ordinary shares, together with 
their debenture stock, of which also they held a majority. — 

After the chairman had replied to some questions a resolution was 
passed authorising the directora forthwith to increase the capital to 
£1,395.000 bv the creation of 110,000 additional preference shares of £2 
each and of 500,000 deferred shares of 1s. each ; and a similar resolution 
was also passed at subsequent separate meetings of the holders of the 
preference and ordinary shares. 

The Metropolitan Carriage, Wagon & Finance Co., which is providing 
the money for the above scheme, proposes to increase its capital to 
£3,000,000 by the creation and issue of 1,000,000 new ordinary shares 
of £1 each. 


епа at the close of the усаг. 


£117,597, and with the amount from 1915 (£207.347) the totalis £324.944. 
After deducting interest on debenture stock, dividend on preference 
shares and depreciation the available balance is £284,207. It is proposed 
to pav a dividend on the ordinary shares at the rate of 10 per cent. per 
annum (less tax), being 10s. per share, whereof 5s, (less tax) was paid in 
November, a bonus of 55 per share (less tax), and a special bonus of 5s. 
per share (less tax), making together a total return for the year of 20 per 
cent., carrying forward £249.207. During 1916 the war has seriously 
hamp'red the operations of the company, and regular business has con- 
tinually decreased owing to the restrictions and regulations of the 
Minister of Munitions, to increasing difficulties in manufacture and to the 
more stringent curtailment of shipping facilities. The general home 
trade in electrical wires and cables, together with the export trade to 
branches and customers overseas, had therefore practically come to an 
On the other hand, the special work which 
the company has undertaken has largely increased, so that the work- 
shops were well employed on contracts cit her for warlike stores or directly 
concerned with their production. 

ELECTRIC CONSTRUCTION CO. (LTD.)—The net profit for the year 
ended March 31, after providing £6,596. 19s. 8d. for debenture interest 
and £10,000 for depreciation. is £51,503. 14а. 94. Adding £16,839. Is. 14. 
hrought forward and deducting excess profits duty paid for year (£3,301. 
lOs.) a sum of £65.041. 5s. 104. is available for distribution. The in- 
terim dividend of 7 per cent. per annum on the preference shares, paid 
in November, absorbed) £2,197. 6s., leaving £62,843. 19s. 10d. The. 
directors now recommend payment of a dividend at rate of 7 per cent. 
per annum on the preference shares for 6 months ended March (£2,197. 
Gs.) and a dividend at rate of 73 por cent. per annum on the ordinary 
shares for усаг (£16,815), the transfer to general reserve fund of £12,380. 
7s. 3)., leaving to be carried forward (subject to liabilities under the 
Finance and Munitions of War Acts for two years) £31,442. Gs. 7d. 
During the past year the company has been almost entirely engaged 
on electrical war work. Prices of materials and rates of wages have 
continued on the upward grade. The increase) net profit is due once 
more to a larger turnover, which the directors have pleasure in again 
testifying has been accomplished through the redoubled efforts of the , 
staff and workmen. 


GENERAL ELECTRIC СО. (U.8.A)—The accounts for the past vear 
show that the value of orders received for electrical. machinery. and 
supplies was $167,169.058, or 70 per cent. greater than in 1915 and 50 
per cent. greater than the corresponding orders for the best pre-war year 
(1913). The orders for special war munitions (82,416,000) were merely 
supplementary to previous contracts. The amount of sales booked was 
$134,242.289. The net profit was $15,294,091, to which was added in- 
come from other sources (83,866,881), making a total of $19,160,973. 
Interest on debenture bonds absorbed $571,444, dividends on stock 
$8,121,646 and amount carried to surplus was $10,467,882. 

MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—Th* 
revenue for 1916 amounted to £27,179, compared with £26,235 for 1915. 
After deducting all expenses (including £3.456 for debenture and other 
interest) and providing £2,000 for renewals, the surplus was £4,501. 
With £907 brought forward the available balance was £5,408. А divi- 
dend at rate of 6 per cent. per annum has been declared on the ordinary 
shares and £507 carried forward. 

MIRRLEES, BICKERTON & DAY (LTD.)—For the year ended March 3T 
the net profit, after providing for depreciation and directors’ fees and 
excess profits duty, was £16,947; with £2,038 brought forward the total 
is £18,985. The directors recommend a dividend at rate of 74 per cent. 
(tax free) on the ordinary shares ; to transfer £5,000 to reserve and to 
carry forward £1,266. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— Mr. С. Parker Ness» 
who presided over the meeting last week, referred to the loss sutlered by 
the death of the company’s chairman (Sir Geo. Franklin) and announced 
the appointment of Sir Н. Babingten Smith, K.C.B., as his successor. 
They had difficulty in obtaining the indispensable equipments for the 
maintenance and development of their plants in exporting machinery 
when obtained. In each of their branches there was an advance in 
results which even in pre-war time would have been considered satis- 
faetory. The company paid the usual final dividend of 6 per cent., 
making with the interim dividend 10 per cent. for the year (tax free). 
The gross revenue from their own exchanges in Singapore, Mauritius, 
Rangoon, Moulmein and Madras was £64,811, against £55,336 in 1915, 
and the net profit £30,012 (against £20,466). In Mauritius they had to 
look forward to considerable expenditure in laying down trunk lines and 
otherwise extending their operations. In Singapore they had, unfortun- 
ately, to report that a fire broke out in December last and destroyed the 
exchange and the greater part of the buildings. They were fully insured 
and the claim had been paid. The company are utilising the opportunity 
to instal an improved and more extensive exchange and to reconstruct 
the building in a superior жау. The second of their sources of income 
was their interest in the Bengal and the Bombay Telephone companies, 
in each of which their company held approximately half the issued share 
capital. The Bombay Co. increased its capital by converting its Rs.25 
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shares into Rs.50 shares, this being effected by transferring the difference 
from the reserve fund to its capital account. The previous year the 
dividend was 20 per cent. on the old capital and this year 12 per cent. 
on the converted capital. The Bengal Telephone Co. increased its capital 
by issuing at раг Rs.500.000 of its unissued capital. The dividend paid 
was 7 per cent. on the increased capital. The third branch, namely that 
conducted in Hongkong and Kowloon under the name of the China & 
Japan Telephone & Electric Co.. Ltd., and that carried on under the 
name of the Telephone Со. of Egypt. The China company earned a 
gross revenue of £5,275, and a net profit of £1.687, in excess of the 1915 
figures, and it paid a bonus of £2. 3s. per share and increased its capital 
by £25,000. The dividend in 1915 was 10 per cent. on the then issued 
capital and the same in 1916 on the increased issue. In Hongkong the 
business had outgrown its accommodation, and there, also, it would be 
necessary shortly to rebuild the premises and make preparation for more 
numerous subscribers. In Egypt, where the most important part of our 
business existed, there was a considerable increase in the profits. The 
gross revenue had risen to £193,418 from £177,715 in 1915 and the net 
profits from £81,007 to £91,921. The increased working expenses had 
been felt more than elsewhere, because of the greater need for new equip- 
ments. In the infancy of the telephone the grantors of the necessary 
permission to work the svstem gave no indication of a desire for the 
future acquisition of the businesses. Later it became usual to reserve in 
the concessions (those of the Indian Government, for instance) the right 
of purchase at given dates and on certain conditions which assured to 
the grantee the actual value of his plant at the time of its transfer and a 
certain measure of goodwill. But іп Egypt neither their original authori- 
sations nor the numerous subsequent agreements with the Government 
under which they carried on business made any allusion to the subject 
of purchase. In 1913, however, the Government came to the conclusion 
that the working of the telephone system should be in their own hands, 
and proposed to purchase their Egyptian undertaking. Negotiations 
were opened, but no agreement was come to. The Government therc- 
after gave notice of its intention not to renew certain agreements when 
their periods came to an end, and although eorrespondence has since 
continued no understanding has yet been reached. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The capital expenditure 
during 1916 amounted to £2,699. The revenue for the year was £150,481. 
The traffic and parcel receipts, which amounted to £135,120, exceed 
those of 1915 by £13,993. The working expenses, although many repairs 
and practically all renewals have had to be postponed, increased by 
£12,278. After deducting all expenses chargeable to revenue, including 
£11,025 for debenture interest, and a provision of £10,000 for renewals, 
there remains £33,152, compared with £30.872. Adding £4,935 brought 
forward, the balance available for distribution is £38,086. The directors 
recommend that £10,000 be placed to reserve and that a dividend at rate 
of 5 per cent. per annum be paid on the preference shares (£12,250) and 
a dividend on the ordinary shares at rate of 34 per cent. per annum 
(£8,575), leaving £7,261 to be carricd forward. In order to provide 
against the cost of carrying out the deferred repairs and renewels when 
conditions again become normal, the directors have carried a larger 
amount to reserve than last year and have increased the amount carried 
forward. А fresh draft agreement providing for a post ponement. by the 
Corporation of Stoke-on-Trent of the date of purchase of the tramways 
jn the borough has been submitted and is now before the Council. 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) СО. (LTD.)—The 
revenue for 1916, including dividend received from the S. Staffordshire 
‘Tramways Co., amounted to £72,368 After payment of expenses, pro- 
viding £9,000 for renewals and adding £2,699 brought forward, the 
surplus is £10,788. Of this £3,000 has been appropriated to reserve 
£3,500 to dividend on preference shares (at 7 per cent. for year), leaving 
£4,288 to be carried forward. 

WEST LONDON & PROVINCIAL ELECTRIC SUPPLY CO. (LTD.)— 
Mr. Hy. Kahn, who presided over the annual meeting last week, stated 
that their income was derived from their investments in the Chiswick 
Electricity Supply Corporation, and that they had received £225 more 
for management expenses. The total available was £2,963, and they 
were paying the dividend on the 6 per cent. cumulative preference shares ; 
the balance would be carried forward. The gross revenue of the Chiswick 
Corporation, which supplied Aberystwith and Chiswick with electric 
current, has increased by £897 to £20,523, and the number of consumers 
by 31 to 2,309. The net revenue account, after payment of debenture 
interest, trustees’ fees and premium on sinking fund policy, showed a 
balance of £4,046 against £3,575, an increase of £471, but last vear £1,431 
was written off for depreciation against £933 this year. Out of the 
£4,046 the Corporation had declared a dividend of 5 per cent. and carried 
to depreciation reserve account £907 against £435. The only items 
ealling for notice were the increase of coal and fuel (£744) and the in- 
crease of management expenses (£330), the latter chiefly owing to the 
increased management fees paid to the West London Co. There had been 
a further considerable rise in the price of coal and oil fuel, and the lighting 
regulations had not been relaxed. Besides this the Summer Time Act 
had caused a further diminution in the demand for current for lighting. 
To make up for the loss the Corporation had been using every effort to 
obtain consumers of current for power, and they had met with consider- 
able success, although naturally the price obtained for power units was 
very much smaller than that for lighting. To meet part of the increased 
cost of coal and oil fuel the Corporation had further raised their price for 
current in Chiswick by 10 per cent. during the year under review and in 
the case of Aberystwith to the full charge allowed by statute.. The new 
Diesel engine at Chiswick was working very satisfactorily, and in spite of 
the high cost of oil fuel showed a considerable saving compared with the 
Ordinary steam driven sets. 
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NEW COMPANIES. 

BRITISH MAGNETOS (LTD.) (147,495)—Private Company. Reg. 
May 18, capital £100 in £1 shares, to carry on the business of designers, 
manufacturers, exporters and importers of and dealers іп magnetos, 
motors, carburettors, batteries and ignition and other electrical ap- 
pliances, &c. Reg. office : 8, Breams-buildings, Chancery-lane, М.С. 

C. 8. B. ELECTRIC BLEACHING CO. (LTD.)(147,9417)— Private Company. 
Reg. May 8. capital £6,000 in £1 shares, to take over from W. R. Cooke 
and A. E. Coleman certain patents relatingto improvements inelectrolytic 
apparatus for producing liquor for bleaching and other purposes, &c. 
First directors are : H. Spray and W. R. Cooke (both permanent). Reg. 
office : Croydon-road Mills, Croydon-road, Radford, Nottingham. 

IRISH ARC WELDING CO. (LTD.) (147,435.)—Private company. 
Reg. May 10, capital £20,000 in £1 shares, to take over a process of 
electrical welding under licence from the British Arc Welding Co. (Mer- 
esy) Ltd.. and to carry on the business of ship repairers, shipwrights, &c., 
in Ireland. Reg. office : 44, Chapel-street, Liverpool. 

RAPID DISTILLATION & POWER CO. (LTD) (147,423.)—Private 
company. Reg. May 9, capital £1,000,000 in £1 shares. Objects: 
Engineers, electricians, machinists, éhemists, importers, exporters and 
manufacturers of and dealers in oils, chemicals, &c. 

RUSSELL BROS. (WALSALL) (LTD.) (147,444.)—Private company. 
Reg. May 11, capital £20,000 in £1 shares, to take over the business of 
tube maker carried on as Russell Bros., at Walsall. Governing director 
J. B. Russell. 

SILENT GUIDES (LTD.) (147,403.)—Private company. Reg. May 7. 
Capital £10,000 in £1 shares, to carry on the business of electrical and 
mechanical engineers and contractors, manufacturers of and dealers in 
electrical and other apparatus. Reg. office : 119, London-wall, E.C. 

SOCIETE ANONYME DES ATELIERS DE CONSTRUCTIONS MECANIQUES - 
ESCHER. WY88 & CIE. (also known as AKTIENGES. DER MASCHINEN- 
FABRIKEN ESCHER, WY88 & CIE.) (1,570F)— Particulars filed May 15 
1917. Reg. in Switzerland in 1912. Original capital 6,500,000 fr., in 
shares of 500 fr. each. British address: 109, Victoria-street, S.W. 
F. M. Jeboult (solicitor, 9, Walbrook, E.C.4) is authorised to accept 
service. Directors: Dr. H. Zoelly, J. Muller-Staub, D. Gauchat, T. 
Kach, Н. von Schultess- Rechberg- Bodner, M. Zullig, Dr. Е. Wegmann, 
K. Schafer, O. R. Ustern-Pestalozzi and Morel Vischer (all of Swiss 
nationality). and С. von der Herberg and C. Zander (both of German 
nationality ). 

THERMQPHONE CO. (LTD) (147,105.)—Private company. Reg 
May 7, capital £1,000 in £1 shares, to manufacture and deal in electrical, 
telephonic, telegraphic and other apparatus, to erect factories, labora- 
tories and experimental stations, &c. 


MORTGAGES AND CHARGES. 


BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.)—Assignment of 
proceeds of munitions contracts, dated Apri! 26, 1917. to secure all moneys 
due or to become due from company to London & South Western Bank. 


T. BROOKER & СО. (LTD.)—£1,100 debentures created May 9, 1917» 
whole amount being now issued. Property charged : Company's under- 
taking and property, present and future. 


ELECTRICAL CONTRACTS & MAINTENANCE CO. (LTD.)— Memorandum 
of satisfaction in full (a) on Feb. 24, 1916, of re-issue in 1913 of debenture 
dated 1910, securing £100, (b) on Dec. 30, 1916, of re-issues in 1913 of 
debentures dated 1910-11, securing £100, and (c) on Dec. 30, 1916, of 
debentures dated 1909 and 1911, securing £300 and £100, have been filed. 


LEON CORNELIS (LTD.)—Debenture for £1,000, dated May 8, 1917. 
charged on Company's undertaking and property, present and future. 
Holder: A. R. Robert, 265, Strand, W.C. 


CITY NOTES. 


аф 

MEMORANDA. —(May 22).—Consols, 6644. Consols Pay Day, June 1. 
Stocks and Shares Ticket Day, May 29. Pay Day, May 30. Price of 
Silver, 38d. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—The directors propose 
to make up the ordinary share dividend for the past year to 10 per cent. 
A 100 per cent. scrip bonus was recently declared. 


LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The total revenue 
for the year ended Dec. 31 last was £3,338 and expenses were £2,078, 
leaving £1,259. After providing £440 for debenture interest and adding 
interest and amount brought forward, the available balance was £1,195. 
The directors recommend to place to renewals fund £600 and to carry 
forward £595. 


WESTERN TELEGRAPH CO. (LTD.)—The directors have to-day de- 
clared the third quarterly interim dividend of 3s. per share (tax free) 
for the year ending June 30, 1917, being at rate of 6 per cent. per annum. 
The transfer books will be closed from June 15 to 22, inclusive, and the 
dividend will be payable on June 23. 


May 25, 1917 


THE ROUND TABLE. 


By “ КУА." 


EVENT ОР THE WEEK.— Capt. Е. W. Purse, Borough Elec- 
trical Engineer, Carlisle, is presented to His Majesty the King ; 
the first time, I believe, that a municipal electrical engineer has 
thus been honoured. 


* * * * 


Bon Мот or THE WEEK.—" A Mere Ratepaver " in the 
"Glasgow Herald ": "I merely wish to point out that if, 
besides the humdrum duties that belong exclusively to the ad- 
ministration of the tramway service it is desirable and appro- 
priate that this department should also act as Army recruiting 
officers, weekly lottery promoters, food missionaries, and 
general publicity agents, then the Tramways Department 
ought to be officially reconstituted and renamed accordingly.” 


' * * * * 


The food question at the moment is the great obsession. 
Even the writers of electrical signs cannot put it away from 
them. I saw a large painted sign for a well-known brand of 
lamps in the show room of the manufacturer this week, where it 
was awaiting approval. Probably the man who made the 
sign had just finished painting * plum duff,” for he wrote “ for 
direct and alternating currant.” | 


* ж ж * 


The following is an extract from a letter on " Draughtsmen 
and Foremen” which " Engineering " reproduces over the 
nom-de-plume “ Staff." Is it the writing on the wall, or the 
spring thunder ? 

Since the beginning of the war many seltish employers have, after 
repeated requests, even now withheld the demand for any increase 
in the salaries of their technical staffs or even offered to pay them 
for their largely increased overtime hours, curtailment of holidays 
and services, which they have been willing to give, and have given 
without any but the thought of doing their best in the present 
critical position. Legislation and the trade unions have looked after 
the interests of the men in the shops ; but the staff, not so much out 
of snobbishness, as often is asserted, but from professional instinct 
and loyalty towards their employers, have held back from using 
aggressive trade union methods to enforce their well-merited de- 


mands. 
* ж ж * 


I am reminded by Mr. Orchard, the artist of the little sketch 
of a very large man eating a large dinner and reproduced in the 
Round Table last week, that the electrical term which it repre- 
sented was not an “’am eater," but `` a magnetic blow out." 
I gladly make this correction, and am sorry for the mistake. 
Of course, a “ magnetic blow out "must be as much a bête 
noire to Lord Devonport as an ammeter, but I hope he will not 
prohibit the use of either or both these necessities by the elec- 
trical industry, even if the food situation becomes desperate. 


*c * * * 


I hear that in the United States the public are so well edu- 
cated up to the use of portable electric utensils, known as 
"Socket-hole " apparatus, that in sheer desperation hotel 
proprietors either lock in the lampholders or put meters on each 
bedroom circuit. You see my lady brings her own little lace 
топ and hot plate, curling tongs, toaster and “ tea-ball ” tea- 
pot, and it comes hard on the hotel to have to provide free 
Juice for these. If this is true, and I think it may be believed, it 
speaks well for the “ other uses ” of electricity ** over there.” 
When will such things be possible in war-stricken Europe ? 


or back of beard mounting. 


147. QUEEN 
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I can conceive of nothing more disconcerting to our great 
rival industry than Sir J. J. Thomson’s lectures before the 
Royal Institution on “ The Electrical Properties of Gases." I 
doubt if even the British Commercial Gas Association would 


have thought such a phenomenon possible. 
* * * * 


THIRTY-SEVEN YEARS AGO. ° 

[From THE ELECTRICIAN, May 22, 1880.] 
'* TELEPHONE CENTRAL OFFICE SWITCHBOARD.—A patent has becn 
taken out in America by Mr. T. C. Ellsworth for an improved switch- 
board. The new board is provided with a number of longitudinal 
bars by which the wires of the different subscribers are connected. 
In use these bars are turned to indicate they are occupied, allowing 
the attendant to see at a glance which circuits are in use. 

THE ELECTRIC LIGHT ох Boarn “нтр. —Тһе use of the electric 
light on shipboard, both as a means of interior illumination and for 
the prevention of accidents at night and during foggv weather, is, 
says the " Operator,” steadily on the increase... The Sound steamers 
* Massachusetts " and ** Rhode Island," ot the Providence Line, have 
recently been fitted up with Brush lights, by which the halls. cabins 
and dining saloons are lighted by electricity. "The contract includes 
an electric headlight, which it is expected will prove extremely 
valuable in foggy and stormy weather. An exhibition of the use of 
the new light was given last week on board the steamer ‘* Massa- 
chusetts." Six lights were used, each light being nominally of 
2,000 c.p., and although the saloons were nearly as brilliant as in the 
daytime, the light was soft and pleasant to theeye. The comparative 
cost of this light is about equal to that of gas at 30 cents per 1,000 ft. 


Manchester Steam Users'*Association.— The 62nd annual report of 
the Committee of Management states that the results of the past 
year's working have been quite satisfactory and that the number of 
boilers under inspection and the revenue were the highest cn record. 

In comparison with the previous year, there was an increase of 430 in 
the number of boilers enrolled, as well as a substantial increase in the 
income. The net,surplus, after making allowance for various items of 
exceptional expenditure, was £758. During the year the Association 
superintended the construction and witnessed the hydraulic test of a 
large number of new boilers, economisers, &c., at the works of the makers, 
a considerable part of these being on behalf of H.M. Government. The 
periodical inspection department also experienced an exceedingly busy 
year, resulting in a very heavy demand being made upon the staff. 
Attention has been paid not only to the ordinary '' thorough ” examine- 
tions required of members? boilers, but, owing to the war conditions a 
large number of second-hand boilers and steam or air vessels were also 
examined. In justification of the need for inspection it is mentioned 
that during the year out of 200 second-hand boilers examined the in- 
spectors discovered defects in 26 of them, which led to their being rejected. 

The Committee desire to point out that the conditions which have 
prevailed for some time owing to the exigencies of the war, have led to a 
number of boiler accidents, due in most part to reliable firemen having 
been replaced by careless ones, of whom one, at least, continued to fire 
his boiler for a few hours although it contained neither water nor steam. 
Further, the long working hours involved at various establishments and 
the necessity thus created for the more continuous use of the boilers than 
in normal times, without the opportunity of internal cleaning, has also 
been responsible for many of the boiler troubles. It is the Association's 
invariable practice with all boilers under periodical inspection to com- 
pare their present with their past condition, and undesirable changes in 
treatment or condition are thus detected and reported upon to the 
owners. 

Some years ago the Association established a chemical laboratory 
where boiler feed waters are analysed by а practical chemist and advice 
given as to necessary treatment. Analyses are also made of fuels. 
Outside its ranks the Association has noted throughout the United 
Kingdom during the year the occurrence of 54 explosions, killing 24 
persons and injuring 55 others. Of these, 20, killing 13 persons and 
injuring 18 others, might be termed '' boiler explosions proper," while 
the remaining 34, killing 11 persons and injuring 37 others, may һе 
termed ‘‘ miscellaneous " explosions, i.e., those arising from steam pipes, 
stop valves, kiers, stills, drying cylinders, hot water and kitchen boilers, 
&c. During the year 10,680 ''internal," “fiue " and “entire " ex- 
aminations of boilers were made, this being the highest number yet | 
reached in any one year. . | 
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For Direct Current. For Three-phaee Current. 
for 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Орток: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTzRx 6349. Telegrams: '' Stkupeatos, Кеке, Loxpon.’ 


Lamp aad Supplies Dept. : " & 39, UPPER THAMES STREET, E.C. 4. 


Telephone: City А elegrams : ‘‘Sizmotor, Cext., LONDON.” , 


HOME BRANCH ADDRESSES: 
Binur«aonau—Central Ho., New 8t. | MANCHESTER—1906, Deansgate. 
BnisToL—80, Bridge Street. NEwCASTLE—64-68, Collingwood 
CarpirF—89, Bt. Mary Street. SurrrieLp—22, High St. [Bldgs. 
GLascow—66, Waterloo Street. BouTHAMPTON—406, High Street. 


Branches in Principal Townes Abroad. 


Canadian and Indian 


MICA 
CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 Ibs. 


Peerless Leatheroid Insulation. 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 
Pure Asbestos Woven Tape and Hollow Braid. . 

: Vulcanized Fibre Sheet, Tube and Rod. 
Ebonite—Sheet, Tube and Rod. 
Presspahn and Insulating Papers, Felts, Baize. 
Electrical Pure Rubber and Adhesive Tape. 


WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER & SONS, 


Acc Paes: Hopwood St. Mills, er eis 
Mati © PRESTON. АЙТ? 


OIL DRIVEN ELECTRIC GENERATOR. 


F Messrs. Petters, Ltd., of Yeovil, who are specialists in the manu- 
facture of indepehdent electric plants for country houses, hotels, 
mansions, small factories, &c., have recently placed on the market a 
self-contained, direct coupled, paraffin driven electric generating set. 
The dynamo is made in two sizes—2 kw. and 5 kw., and there are 
three engines in the series, having outputs of 2 B.H.P., 5 B.H.P. and 
8 B.H.P., which are known as the '* Petter Junior " series of engines. 
The illustration shows one of these sets. By the regulations 


agreed upon at the International Conference on Safety of Life at Sea 
(held in 1914), an independent source of electrical energy capable of 
being put into operation rapidly, and placed high up in the ship, is 
demanded for both the wireless apparatus and lighting in all ocean- 
going passenger vessels. These self-contained generating sets are 
admirably gifted for this class of work and there should be a big 
demand for these plants in future not only for ships but for country 
house lighting, farm work, &c. Under the Board of Trade regu- 
lations it is necessary to have emergency generating sets on board 
ship, high up above the water-line. For ordinary lighting the 
generating sets are generally placed in the engine-room, and on 
many recent occasions this has proved disastrous, owing to the ex- 


F ADANIINHIT 
ПАСЫ 


E. SHOWELL & SONS, LTD., 


STIROHLEY, BIRMINGHAM. 


SOLID FORGED BRASS WING NUTS. 
Tapped Standard Whitworth and B.A. Standard. 


2 = Made from Мо. | барраа V to No, 9 tsppedie 
Sole Agent for the Electrical Trade :— | кнр 
LIONEL ROBINSON, ‚ооох wc. 


TELEPHONE: Holborn 6323. 
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NAVAL MEN are proud that theirs is the Senior Service; and 


we are proud that Simplex Service is the Senior Service in 
the Conduit and Fittings World. 


Simplex Service has an honourable tradition, the outcome of early 
engineering initiative and constant vigilance. War conditions 
have not found us wanting, but have confirmed our prestige. 


Every War Department: Admiralty, War Office, and Minístry 
of Munitions purchase Simplex: Conduits, Fittings and Accessories 
when the best is required. 


Simplex Conduits, Limited, 


Works: Garrison Lane, Birmingham. 


LONDON— 113-7, Charing Cross Road. BRISTOL— 10-11, Denmark Street. 
NEWCASTLE— 61-5, High Bridge. GLASGOW—72A, Waterloo Street, 
LEEDS—6, White Horse Street, . CARDIFF—4, Westgate Street. 
MANCHESTER —16, Corporation Street. LIVERPOOL-— 96, Whitechapel. 

SW ANSEA— 14, Heathfield Street, SHEFFIELD— 281-3. Attercliffe Common. ` 


H 


м 


“ BRITISH-MADE” M.E.M. Switchgear is guaranteed to excel in EFFICIENCY in the most “ testi: Ji power and lighting situa 
А‹ і vanced esier 2S: mplic on appro ved- “pr tical scien tific ш ie S5—-cons stitutes he main 
> for this- ЖА ain ck IT ^ varied prodi 


We can give PROMPT CERE from sip ОЕ aii 


standard lines for War-work Factory requirements. 
Just study below two of tFese:— 
2171 B Improved "GLASCOW '' Ironclad Switch. Made to Н.О. Regulations: 
* Standardised and Interchangeable Units; breaks to Glasgow Corp. Rules: 
High insulation; Parts easily renewable; Contacts vena manjesis by quick closing: 
Detachable glands tapped for standard conduit, &c.; D. or T.P., with or without 
Fuse, 30 to 300 amps., 600 volts. 
1213 D. "MEMCO " Ironclad Changeover Switch. Base of special insulating 
material with high insulation test; Standard drilling ;; other features 


Ta 
4 M 


above noted; D. or T.P., + to му amps., 600 volt ts. 
Why not write us regardin rent ree for descriptive Catalog 
Head Office 


Midland Elec. Mfg. Co., E ‚жай Works : Barford St. Birmingham 
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tinguishing of Граб when the engine-room was flooded. АП new 
ocean-going passenger vessels should have a suitable auxiliary 
lighting set, and the tvpe of plant made by Messrs. Petters answers 


| the purpose admirably. It is also obvious thatethere should be an 
| О А D A N D alternative source of electricity supply for wireless apparatus, for if a 


vessel is in danger of foundering it is of supreme importance to supply 

current to the wireless telegraph installation up to the last possibie 

moment. The engine, dv namo and fan-cooled radiator are all mounted 

E XP ERIME NTAL on а common bedplate, and the engine is à vertical, two-cycie 
paraffin motor of the makers! usual design. [t is started from cold 

on petrol, and after running on this fuel for two or three minutes is 


| turned on to paraftin. The sets are made in two sizes. In the 
smaller the engine develops 5 B.H.P. at 600 revs. per min. and the 

electrical output is 2 kw., the total weight being 14 cwt. The larger 

| machine develops 8 B.H.P. and runs at 550 revs. per min., generating 


i э kw., the complete weight being 22 cwt. In the 2 kw. sets magneto 
MADE TO ANY SPECIFICATION. ignition is adopted, while for the larger a Lattery and induetion coil 
are used for electric starting and then the ignition becomes auto- 
А : matic by means of the hot surface of the combustion chamber. 
Particulars of Standard Types will be The cooling water is circulated through the cylinder jacket by 
found in our List, to be had on means c* a pump driven by a belt from the main shaft. А second 
belt on the same shaft drives the fan behind the radiator. The 
firm report that they are experiencing a great demand for sets, and 
that orders are in hand for nearly 300 sets. These are being des- 
patched at the rate of 10 per week. 


application. 


RAPID DELIVERIES GUARANTEED. 


COLLIERY HAULAGE ROAD SIGNALLING. 


ISENTHAL & 00. lid А In а pamphlet recently issued by the General Electrie Co. (7. 
3 К. 


Queen Victoria-street, London. E.C.. particulars are given of their 


(DEPARTMENT 4) | patent system of haulage road signalling in coal mines, which is 

claimed to be a material advance upon all previously designed systems 

Denzil Works, Willesden, London, for underground use for colliery haulage, being entirely operated by 
N.W. 10 one line wire, which serves ака pull wire and at the same time carries 

| s VV s à | the current of the line circuit. This has a maximum of 0:02 ampere 
Contractors to the Admiralty, War Office. India Office at 6 volts, the former varying in accordance with the number of relays 


Colonia! Office. Postmaster General, etc. m circuit. 


Where an efficient '* earth " ean be obtained, it is only necessary to 
use a single line wire, either of the special insulated type supplied by 


J.P. DEVINE CO., BurraLo. 
the company for the system. or bare galvanised iron, but the former is 


MANUFACTURERS OF specially recommended for making a thoroughly efficient system. Where 


it is difficult to obtain an efficient ‘earth ” it is advisable to use a bare 


1 1 wire run anywhere along the road for the return circuit. The main 

Vacuum | iN and re 0 [ dil feature is the closed circuit principle adopted, commencing from “earth 

. to a battery of four Carsak Leclanché or ordinary type (wet) Leclanche 
a md 


cells, and continuing through the patent interrupters inserted at various 
(PASSBURG SYSTEM.) points in the line, and in series with all the relays in the system, finishing 


The Devine Co. are well known in the United States 


and Canada as the ng manufacturers and experts | | | | FIRES. 

in E ipia DIS ie iris idle Plant Sna have B IN GRILLERS 
over 1,500 such plants in successful operation. _. BOILERS 

| IU OVENS 


AIR PUMPS, COMPRESSORS, ALSO ALL KINDS OF SPECIAL ELECTRICAL APPARATUS 
VULCANISERS, — FOR MUNITION WORKS & MANUFACTURING PURPOSES 


CONDENSING PLANT. 
Solvent Recovery and. Derisinating ELECTRIC HEATING & COOKING SPECIALISTS, 


Plant a Speciality. i | Derby Road Works, Montague Road, 
UPPER EDMONTON, LONDON, N. 


Sole Representative : 


JAMES LIVINGSTON, LTD. For Effective Impregnation 


99 
IMPERIAL HOUSE, KINGSWAY, W.C. use *LACWATT 


Black or Golden Brown 
Telegrams and Cables s Telephone: 


д JENSON & NICHOLSON. Ltd.. 
" CINERARY, Lowpos. GERRARD 2300, Insulating Varnish Department. 


Goswell Works, Stratford, E 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. © 
Enamelled Wires. 
Cotton Covered Wires. 


Some there are who tell of the Switch of 
the Prime—two nails on a board and any 
old piece of wire, and how there came 
along a pioneer of the Safety First cam- 
paign, making for progress according to 
his lights, who clapped a sardine tin over 


Aerial Cables. А | 
Joint Boxes and Pillars. it, and shortly afterwards, passed, pre- 
Jointing Compounds. maturely, to Valhalla. 
Exploders. А 
Shot Firing Cables. So, step by step, the Switch Cut-out was 
Window Lead. evolved, until to-day we have that finished 


Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 

. Telephone Cords. 
Annealing Furnaces 
Tramway Insulation. 
Overhead Equipment. © 

Electricity Meters. 
Knife Switches. 


engineering product with its high elec- 
trical, mechanical, and protective qualities,. 


.. THE PRESCOT 
MISTAKE-PROOF SWITCH CUTOUT. 


Primary Batteries. 
( 


BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


Muni i TE 
 QUARANTEED SECOND HAND 


M O TO R S 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W. 
Pons! Victoria 4026, Grems: Vicminster, Sowest London, 


PEEBLES Bruce Peebles & Co., Ltd. 
ELECTRICAL MACHINERY 


See our Illustrated 
Adet. May ПА. 


Engineers, Edinburgh. 
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stalled no further trouble. 


Write for Illustrated 
Pamphlet & Quotation. 


The Paragon Earth Cone 


SCHOILEY & CO, LTD, 
56, VICTORIA STREET, LONDON, S.W.1 
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ngineers and Manufacturers 


| The House for 
| Electric Heating. 


Special Offer of ‘‘Quead’’ and 
“Ensign” Fires from Stock. 
Be Patriotic and Save Coal. 


Other Specialities include Cables, Motors, 
Dynamos, Lamps, Fans, Switch Gear. 


Е HUSBAND Lu 
= CRAVEN HOUSE __. 


Telephone : 
Gerrard 7601 (2 lines) 


i 
Petrol Engine Sets, 


Manufactured in sizes 
from 2 kw. to 20 kw. 


Quotation for larger 
sizes on application. 


FOR 


High and Low Tension 
SWITCHGEAR 


THE 


NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


Telephone: Sutton 773. 


ABC Code 5th Edition, 
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establishment of 20 or more studentships and fellowshi 
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with an efficient “carth " point or returning through the return wire if 
such be found necessary, the latter very rarely occuring except in very 
dry pits. The apparatus consists of specially designed mining type bells 
combined with relay and interrupter push (the latter for use at the bell 
or indicator stations), patent interrupters fixed at intervals in the line, 
cable (pull wire), cells and insulators. The illustration shows the patent 
interrupter used for the system, for which special advantages are claimed, 
including safety, economy, reliability, simplicity, no leakage, low voltage, 
increased output, and faults indicated. | 


CANADIAN INDUSTRIAL RESEARCH WORK. 


The following are extracts from a statement issued by the 
Honorary Advisory Council on Industrial and Scientific Research 
which was appointed by the Dominicn Government in December. 
. Some forty projects, each bearing on vital phases of scientific con- 
servation and development of Canada’s natural resources, have been 
submitted to the Council. Each one is being carefully considered, wit h 
a view to applying the scientific and well-considered principles of tech- 
nical research to the solution of the industrial problems of Canada, both 
present and future. Among the larger projects in view are the creation 
of technical laboratories at the great industrial centres to give free help 
to manufacturers in solving their problems, the utilisation and develop- 
ment of fuel resources, particularly those of the Prairie Provinces ; and 
the preservation of the diminishing timber resources of Eastern Canada. 

. In order to provide a body of men who have been thoroughly trained in 
science and its application to industry, the Council will recommend the 
in Canadian 
universities and technical schools. Arrangements will also be made by 
which, after graduating, men will be placed in one or other of the great 
manufacturing establishments. The Council are recommending the 
establishment at great industrial centres such as Toronto, Montreal and 
Winnipeg, in co-operation with the Provincial Governments or other 
bodies, of industrial research bureaux, where technical staffs with suitable 
and properly equipped laboratories, will assist manufacturers in solving 
problems which present themselves in factories and works. The Council 
have decided to examine carefully a number of specific projects which 
have been submitted to them, and have decided to recommend that work 
should be at once started upon a scheme for the provision of an adequate 
supply of good fuel for the western plains, more especially in the Pro- 
vinces of Saskatchewan and Manitoba. There are in the former Province 
large supplies of lignite. The Council beliéve that by a special treat- 
ment there may be produced from this lignite two grades of briquetted 
fuel, one similar to anthracite or hard coal, the other resembling soft 
coal, and that at the same time very valuable by-products may be secured. 
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It isnt the slightest use 


| installing high speed machinery and tools if they are 
| not driven to their full capacity. Whether you use 
| 
| 


clutches on your line shafts or on individual machines, 
unless they engage perfectly, there must be a serious & 
loss in transmission, and consequently the output is 
lowered. Тһе only efficient lining is “ Ferodo” 

| fabric, which supersedes all other materials owing 

| to its high co-efficient of friction and durability. It 

is not affected by oil, water or acid; it engages 

| smoothly and never “seizes.” If you have any 
clutch troubles, write us—our twenty years’ ex- } 

| perience is at your service. | 
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CLUTCH AND BRAKE LININGS. _ 


Contractors to the War Office and Admiralty, London ` 


General Omnibus Co. and Underground Electric 
Railways of London and Paris. List '*X" from 


The Herbert Frood Company, Ltd. 


| Works: CHAPEL-EN-LE-FRITH. "M 


"Phone: 19 and 20 Chapel. Wires: “Friction, Chapel.” 


We hold stocks at London, Birmingham, Belfast, 
Bristol, Cardiff, Edinburgh, Glasgow, Liverpool,- 

k Manchester and Newcastle. Ж 
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NOTES. 
——— єз y 
Standardisation of Resistors. 

ELSEWHERE is given an account of the recent practice of a 
number of firms in the construction of resistors for heavy 
industrial purposes. From this account it will be seen that an 
attempt is being made in the United States and at home to 
standardise such resistors on sound engineering lines. Boxes 
all of the same size, each box containing grids of one size, and 
the grids connected in one of three ways without intermediate 
tappings, is better engineering from every point of view than 
that represented by boxes of all sizes containing grids of all 
sizes connected in an endless variety of ways with a multi- 
plicity of intermediate tappings. At onc time we believe it wase 
thought to be clever to make complicated connections. Nowa- 
days every effort is made to simplify the connections, and it is 
worth the user's while to pay for such simplification at the out- 
set, since in the long run he will save money by so doing. At 
home it is to be hoped that the more robust stamped-grid and 
wire-wound unit will be used for low-current ratings in prefer- 
ence to the cast-grid, as the latter has to be heavy in order to 
secure the necessary mechanical strength. A further point to 
which attention should be given is the question of safe tem- 
perature rise. The function of a resistor is to dissipate heat, 
and the higher the temperature difference the greater is the 
specific dissipation. The idea of a low-temperature rise resis- 
tor is in nine cases out of ten fundamentally wrong, and we 
hope that manufacturers will take up a very firm stand when 
consulting engineers and others call for a maximum tempera- 
ture rise of 200°Е, for a resistor which the manufacturer knows 
could easily do its work with a 300°C. rise and at a fraction of 
the cost. 

ETE 
Women in Industry. 

Tuae discussion on this subject before the last meeting of the 
Circle of Scientific and Technical Journalists was opportune. 
The meeting was intended as a general survcy of the employ- 


. duties). 


-lent opportunity. 


The chairman (Mr. L. GASTER), in opening the meeting, ex- 
plained that the object was to ascertain the real facts regarding 
such labour, to ascertain the kinds of work for which women 
were best fitted, and to consider their training for special voca- 
tions with a view to the future. It was pointed out, what some 
people are in danger of forgetting, that the employment of 
womeninindustryisnonewthing. Whathaschiefly happened 
since the war is that large masses of women labour have been 
drafted from one field into another, though it is, of course, also 
true that many women have turned to munitions or agricul- 
tural work who were never industrially employed before. 
The problem of the redistribution of such labour after the war 
will be a difficult опе. Some of the women will return to their 
old occupations. Many, too, will no longer desire to be kept 
at work in factories (for it is idle to assume that the work which 
has been freely undertaken in the present emergency will con- 
tinue to attract many women who have homes and domestic 
We agree, however, that it would-be ме о study 
the special fields of occupation for women after the war. If, 

as we hope, the released energy of the coüntry is applied to the 
building up of industries which have been allowed to wither 
in the past, there should surely be some opportunities for 
women here. With our minds free from the pre-occupation of _ 
war, such processes as the making of electric lamps and incan- | 

descent mantles, and the working of glass and optical instru- 
ments might be considerably extended, and here the deftness 
of hand and manipulative skill of women would find an excel- 
It seems probable, too, that in many other 
sections of fine electrical and scientific instrument manutac: 
ture women would be of service. 


d 


The Educated Woman. 


ONE particularly important point touched upon in the dis- 
cussion was the future of the more highly-educated woman. 
We sincerely hope that the idea will be dispelled that women 
are only to be employed on purely mechanical processes and 


- поё in the higher Selds of work. The dearth of young men who 


in normal times would be undergoing training for some pro- 


fession, but who are now entering the war, will be felt for many 


years, and the gifted and highly-educated woman, who besides 
has often more freedom to take up a serious occupation, may 
be able to step in and fill some of the gaps. Hitherto,women — 
have not, in any number, sought scientific work, but there is 
no reason to suppose that they could not “ make good." For 
example, there will, we hope, be a great demand for chemists, 
and in much of this work the patience and manipulative skill 
that come naturally to many women would be an advantage. 
In the medical profession, too, they will doubtless find: greater 
future opportunities. And in commerce, especially salesman- 
ship, where tact, personality and powers of persuasion go for а 
great deal, the educated woman may find another congenial 
field. 
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The Patriotism of the Engineers. 

A CONTEMPORARY makes out а good case in favour of no 
preference being shown to the highly-skilled engineer as regards 
military or national service. With this view most of our 
readers will agree. But we protest against the very poor use 
that has been made of the skilled engineering and other talent 
during the past three years. Ifthe war were going to be the end 
it would matter little whether gun-turret designers fell fighting 
in line regiments in Gallipoli or not. Were there to be no 
to-morrow we could afford to turn our instrument makers into 
motor mechanics and our trained physicists into searchlight 
operators. On the last day it will matter little what useful 
work man does, but the thought that to-morrow the country 
will stand urgently in need of men now being improperly used 
is & disquieting one. Under no conditions and at no time 
would we single out a class for preferential treatment, but we 
would leave no stone unturned in endeavouring to fill the posi- 
tion of bootmaker in the Army by a trained bootmaker. A 
striking and an isolated example of the success of this method 
is the wonderful work recently carried out by the road engi- 
neers on the Western front. The road engineers were mobil- 
ised in earnest when the country had been at, war more than 
two years. With this example before us is it too much to hope 
that it will be followed in other and equally important matters 
connected with war? An inspection of the Rolls of Honour of 
the engineering institutions negatives the idea that engineers 
as a class are unpatriotic, but it would be comforting to know 
that the men were helping under conditions of maximum 
efficiency. 


City and Guilds Examinations. = 


FRoM recent correspondence in these columns on the ques- 
tions set at the last examination in electrical engineering held 


by the City and Guilds of London Institute it is evident that 


insufficient care was taken by the examiners. It would be 
regrettable if what we deliberately call dilettanteism so dis- 
couraged teachers and students that the examinations had to be 
abandoned owing to there being no candidates. Wretched as 
are the methods of the Board of Education, of the latter body 
it may be said that at one time they held examinations which 
appealed strongly to the rank and file of engineering students. 
.In order to save expense, these examinations were, to all intents 
апа purposes, abandoned and local examinations substituted. 
The latter were farcical, and the only examinations open to the 
bulk of the engineering students in the country were, and are, 
those held under the auspices of the City and Guilds of London 
Institute. These facts are well known to all those whose 
teaching experience extends back 10 or 15 years, and we say 
it would be regrettable if students got the idea that it was 
utterly hopeless trying to prepare for these examinations. For 
several years we have studied the questions set, and, apart from 
their narrow rànge, the outstanding feature is the difficulty of 
the questions in all grades. The examination either is, or 
should be, of àn elementary character, so as to pave the way to 
much higher ones held by the Universities. At present, large 
numbers of students take the City and Guilds examinations in 
electrical engineering, and few subjects year after year show a 
higher percentage of failures. The fault is not due entirely to 
the teacher or to the candidate, and those having the interests 
of engineering students at heart would do well to lay their 
very strong case before the Institute. We shall be glad to 
publish further correspondence on the subject. 


Rug ER аа аа-аа... а жы 


Growth of Electricity Supply.—EnnaATUM.—Wo regret to 
find that there is an error in our note on this subject in our last 
issue. In dealing with the power companies the figures we 
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gave referred to total connections, not to maximum load. In 


the other undertakings the figures for maximum load stand as 
given. 


New Japanese Government Laboratory.—According to 
“ Engineering," the Emperor of Japan has headed the list of 
subscribers to the new Government laboratory in Japan, and 
has given 1,000,000 yen. 

The rich have consequently subscribed in regal fashion, and the money 
collected has reached over 6,000,000 yen. Probably it will not be long 
before it reaches £1,000,000. This shows that the Japanese do not intend 
in future to be behindhand in scientific research. Branches of all 
scientific work will be taken up, and the best men will be engaged. The 
plan is that anyone can get work done by the staff at a very reasonahle 
fee. The founders of the Laboratory of Scientific Investigation met in 
conference at the Tokyo Chamber of Commerce in April, and elected 
Baron Mitsui, Baron Iwasaki, Mr. Hara, Mr. Yasuda, Baron Shibusawa, 
and Baron Furukawa advisers. ‘The offices of the institute were installed 
in the Chamber of Commerce Building. 


Standard Specification for Street Lighting. —The annual 
report of the Institution of Gas Engineers reprints in extenso 
the draft standard specification for street lighting prépared by 
the Lamp Committee, comprising representatives of the 
Institutions of Gas and Electrical Engineers, the Illuminating 
Engineering Society and the Institution of, Municipal and 
County Engineers. It has been decided to publish the speci- 
fication as it now stands, in the hope that it will be useful after 
the war. А minority report is, however, added, expressing the 
view of the Council of the Institution of Gas Engineers that 
street lamps should be rated in terms of the mean candle-power, 
measured at two or three defined angles, instead of in terms of 
the mean horizontal illumination secured. 


The Testing of Materials for Aircraft Construction.—A 
Paper read before the Acronautical Institute of Great Britain 
on May 24th by Mr. E. A. Allcut givesa summary of the various 
tests imposed since the outbreak of war on materials for usc in 
aircraft. The tests include tensile, compression, bending and 
torsion, & special item being the subjection of materials to 
impact shock (the ‘Izod’ test). Hardness is also investi- 
gated by various tests (such as the Brinell test), but, as is welt 
known, this quality has not yet been really satisfactorily 
defined. Special tests are also prescribed for the fabric, the 
tensile strength of a specimen of given width and length being 
examined by a special electrically operated machine. 1а con- 
clusion, the author emphasised the supreme importance for the 
future of careful standardisation of materials used for aircraft 
construction. 


Electrochemistry and the Automobile. —* Electro- 

chemistry made the autemobile possible." This was the con- 
sensus of opinion at the close of a very successful and interesting 
meeting of the American Electrochemical Society recently held 
at Detroit. 
. Without such products as high-speed steel, chrome-vanadium steel, 
aluminium, magnesium amd the artificial abrasives, carborundum and 
alundum—all products of the electric furnace—the modern petrol car 
would never have been evolved. Were we to eliminate the electric fur- 
nace products and substitute steel and other materials that were used 30 
years ago, the cars would be far too heavy for the engine to drive. A 
scries of interesting electric furnace Papers were presented by Messrs. 
J. A. Mathews, К. Е. Flinterman, J. L. Dixon, C. A. Buck and €. Н. 
von Baur. Visits were also made to several steel plants so as to afford 
the members and guests an opportunity of seeing the electric furnaces 
in operation. At the Dodge Bros. and the Ford automobile factories 
the substitution of electric enamelling ovens for the old style gas 
and coke.fired ovens has greatly improved the quality of the product. 
One of the afternoon sessions of the convention was devoted to the auto- 
mobile storage battery, a product which has been the subject of extended 
research of a number of the foremost electrochemists in America. 

The following officers of the American Electrochemical Society were 
elected : President: Colin G. Fink; Secretary: Joseph W. Richards ; 
Treasurer: P. G Salom. ; | 


High-Frequency Resistance of Multiple-Stranded Insulated 
Wire.—A paper on this subject was read recently before the 
Royal Society by Prof. G. W. O. Howe. 

The author points out that the object of such wires in high-frequency 
circuits is two-fold, viz., to make the inductance independent of fre. 

uency and to reduce the resistance at high frequencies. It is shown in 
this paper that the second object is rarely achieved because of the eddy 
. currents induced in the wires by the magnetic flux within the conductor. 
It is shown that the Joss due to this cause is so great that the effectiv] 
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resistance of the stranded conductor is, in many cases, greater than that 
of the solid wire which could be put in its place. In the first part of the 
paper formule are deduced on the assumption that the eddy currents in 
the fine wires do not appreciably affect the distribution of magnetic flux 
within them. In the second part this assumption is not made and 
formule are deduced which take into account the screening effect of the 
eddy currents. Itis proved, however, that the assumption is permissible 
in nearly all the cases considered. А number of tables are given showing 
the ratio of the high frequency to the continuous current resistances of 
Btraight and coiled conductors of different sizes made up of fine wires of 
three alternative diameters. These formule and tables enable one to 
вее at once if any advantage is to be gained by using such a stranded 
conductor in any given case, and if so, the best number of wires and 
8 -factor to employ. 'The paper shows conclusively, however, that 
the extended use of such conductors in radio-telegraphy for the purpose 
of reducing the resistance has no scientific justification. 

Works Organisation and Efficiency.—In a lecture on this 
subject before the Royal Society of Arts on May 9th, Prof. 
W. Ripper, Vice-Chancellor of Sheffield University, referred 
to the general belief that it was impossible after the war to 
continue the present high wages and yet make a profit. This 
pessimistic vjew Prof. Ripper disbelieved. By improved rela- 
tions between master and man, better training for appren- 
tices, proper works organisation and elimination of waste the 
productive power of workshops might be enormously increased. 
He quoted the remark of an American, who, after walking 
through certain works, was asked what he thought of them. 
His remark was that “ they required a match.” Ар important 
point in cheap production was specialisation. Great changes 
in this direction were taking place, a notable instance being the 
Machine Toolmakers' Association, which had divided up work 
between certain firms so that each could become a specialist in 
в certain type of machine. The chairman (Dr. Dugald Clerk) 


illustrated Prof. Ripper's contentions by some statistical : 


figures. In England if the total net production per annum was 
divided between the whole of the work-hands it gave £102 per 
"head. If, therefore, every workman received £2 а week there 
would be no profit. But in America the corresponding figure 
was £147 per head per annum, so that many American manu- 
. facturers could and did pay their men an average of £2 a week, 
&nd yet made a profit. 


OBITUARY. 


К. W. GavuNTLETT.—We regret to have to record the death of Mr. 
Reginald Wilson Gauntlett, late London Office manager for Messrs. 
Bruce Peebles & Co. (Ltd.), of Edinburgh, which took place on 
Monday, the 28th ult., at his residence at St. John's Wood. Mr. 
Gauntlett's large circle of friends will learn of his death with regret, 
and will extend their sympathy to his widow and children. Our 
sympathy is also offered to Messrs. Bruce Peebles on the loss of a 
, valued servant who during his lifetime deservedly earned the esteem 
and respect of all who came in contact with him. . 


WILLIAM HARPUR. —We regret to announce the death of Mr. William 
Harpur, city engineer of Cardiff, which occurred on May 28. He 
_ was responsible for the construction of the permanent way of the 
local tramways. 

W. Н. MuNTON.— We also regret to record the death on the 16th ult. 
of Mr. Walter Н. Munton, who was electrical engineer of the Bristol 
Tramways & Carriage Co. for the past 18 years. А . 


DEATHS ON AcrIvE Sxnvick.— The following deaths on active 
. service are reported :— А 

. We referred briefly in our last issue to the death of the late Capt. John 
Chamberlain. The deceased was the son of the late Mr. Arthur Chamber- 
lain and nephew of Mr. Joseph Chamberlain ; his elder and only brother, 
Arthur, is chairman of Kynochs. John Chamberlain was at school at 
Rugby, and afterwards spent some months in France, mastering the 
language. In matters of commerce and factory organisation he had the 


{inestimable advantage of being trained under his father, who had little 


short of genius for such affairs. In process of time he took the manage- 
nent of three important companies, viz., Tubes Ltd., Smith's Stampings, 
Ltd., and Chamberlain & Hookham, Ltd. In every case he vastly im- 
roved the position of these undertakings, turning those that had been 
eas successful into striking successes ; and in the case of the last men- 
tioned more than doubling the profits. Mr. Geo. Hookham writes :— 

“© Of the personal loss Í can hardly trust myself to speak at all—we 
were all so fond of him. Of an affectionate nature himself he everywhere 
attracted affection. In the office and factory he was simply worshipped. 
In saying this I am conscious of using a hackneyed expression, and one 
that is often used in exaggeration ; but it із noexaggeration here. Being 
engaged in such important affairs at home, and with a wife and young 
family, his friends, with one voice, advised him that it was no duty of 
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his to join the army, at any rate at that time. His own conscience, 
however, advised him ‘differently ; and there was no more to be said. 
He volunteered in the first few wecks of the war. He had once before 
been severely wounded, and on recovery had returned to the front. He 
was at last struck down and instantly killed by a stray shell at Brigade 
Head Quarters.” 

` Lieut. H. D. S. Stooks (M.G.C.), 23 years of age, who died of wounds 
on Apiil 25, was іп the service of the Eastern Telegraph Co. from 1900 
to 1915, when he returned home from Gibraltar to enlist. . 

Sec.-Lieut. Robert Lancaster (Norfolk Regt.), who was killed on 
April 28, was a partner in the firm of Whittaker & Co.,technical pub- 
lishers. 

We are informed that Gunner G. Grainger (R.F.A.), formerly of the 
India Rubber Co. (Silvertown), has been killed. | 


PERSONAL. | 
Our readers will sympathise with Dr. Horace Field Parshall on the 


. death of his wife, which occurred on May 23, after a long illness. 


Eng. Rear-Admiral G. G. Goodwin, C.B., has been appointed 
Engineer-in-Chief of His Majesty's Fleet, with the rank of Engineer 
Vice-Admiral, in succession to Engineer Vice-Admiral Sir H. J. 
Oram, K.C.B., F.R.S. | 


In connection with the recent Admiralty changes, the following 
appointments and promotions are announced :— | | 

Vice-Admiral Sir Eric Geddes, as controller, will be responsible for 
meeting the combined requirements of the Admiralty, the War Office, the 
Ministry of Shipping and other Government departments in respect of the 
design, construction, alteration and repairs of warships and other vessels 
of all classes. 
` Sir Eustace Н. Tennyson D'Eyncourt, K.C.B., continues to hold the 
office of Director of Naval Construction in the new organisation. Mr. 
Thos. Bell, late managing director of Messrs. John Brown & Co.'s Clyde- 
bank establishment, has been made Deputy-Controller for Dockyards and 
Shipbuilding. Major-General A. S. Collard, C.B., R.E., Director of 
Inland Waterways and Docks in the Department of the Director-General 
of Movements and Railways, is Deputy-Controller for Auxiliary Ship- 
building, and will be responsible for ali matters connected with the design, 
construction and purchase of merchant ships, transports, oilers, &c. Sir 
Vincent L. Raven, Chief Superintendent of Ordnance Factories, becomes 
Deputy-Controller for Armament Production. 

Mr. W. J. Berry, Assistant Director of Naval Construction, becomes 
Director of Warship Production, and will be responsible for dockyards and 
shipbuilding, the economical and expeditious construction of warships 
by contract, including hull, armour, machinery, electrical apparatus, 
equipment and fittings. Rear-Admiral Laurence E. Power, C.B., 
M.V.O., is Director of Dockyards and Repairs, and will be responsible 
for dockyards and shipbuilding for the general management of the dock- 
yards, including the construction, repair and alteration of warships and 
machinery, electrical apparatus, equipment and fittings. К 

Col. Н. Livesey, R.E., will act as Director of, Contracts during the 
absence of Sir Frederick W. Black, K.C.B., who is now serving as Director- 
General of Munitions Supply. | | 


WAR CASUALTIES.—The following casualties have been reported : 

Sec.-Lieut. V. C. Russell (Suffolk Regt.), younger son of Mr. Stuart A: 
Russell, works manager of the India Rubber Co.'s Silvertown works, is 
in hospital in this country having been wounded a second time. He 
has been twice mentioned in despatches. : | 

Pte. Arthur J. Cheetham (London Regt.), manager of the India Rubber 
Co.'s tyre department at Silvertown, has also been wounded & second 
time (on May 15). | | | ; | 

Pte. W. Т. Bonser (Essex Regt.), formerly an employee of the India 
Rubber Co., is a prisoner of war in Germany, and Pte. H. Edgecombe 
(Argyll & Sutherland Highlanderz) and Rflm. E. S. Smith (Rifle Brigade), 
also formerly employees of the same company, have been wounded. 


aaee 
К ARRANGEMENTS FOR THE WEEK. 
SATURDAY, June апа, 


Rovarn INSTITUTION. = — l 
8 p.m. At Albemarle.street, Piccadilly, W. Lecture on ‘‘ The 
Electrical Properties of Gases," by Prof. Sir. J. J. Thomson, 
| О.М. (Lecture V.) . CP | VM ; 
TUESDAY, June 6th. CE 
| RóNTGEN Sociery. | 
8.15 p.m. At the Cancer Hospital (Free), Fulham-road, S.W. 
Discussion on “The Future of the British X-ray Industry ” 
ee from last meeting) will be continued by Capt. R. 
nox. 
FRIDAY, June 8th. 
. ^ ROYAL INSTITUTION. 
5.30 p:m. At Albemarle-street, Piccadilly, W. Lecture on “ In- 
dustrial Applications of Electrons,” by Prof. Sir J. J. Thomson, 
PnYsicAL Soctery. 
б pm. At the Imperial College of Science, South Kensington, S W. 
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THE THEORY OF ARMATURE WINDINGS.* 


BY S. P. SMITH, D.SC. 


| (Concluded from p. 301.) _ | 
Summary.—In this Paper an attempt is made to outline the theory of armature windings in machines with altemate north and south poles. 


(IL) Connecting Rules fcr Closed Winding.—Whereas single- 
layer windings are solely used for obtaining an N-phase system 
of pressures, the double-layer winding findsits chief applica- 
tion on continuous-current machines, though its use as a poly- 
phase winding is also quite general. When used as a polyphase 
winding in conjunction with a commutator, a closed winding is em- 
ployed, and the N pressures are obtained by means of tappings. 
When no commutator is needed, an open winding with a narrow 
phase-spread is used, and though it is customary to have the same 
winding pitches as with a closed winding this is not necessary. 

There are two common modes of connecting up the coils of double- 
layer windings—the lap type of connections being used when suc- 
cessive coils a and 6 lie under the same pole-pair, and the wave when 
they lie under adjacent pole-pairs (see Fig. 3). In order to obtain a 
closed winding, the total displacement in the field must be a multiple 
of 2x radians (see equation 2). In cases where the number ot coil- 
sides per slot и is greater than 2, for the purpose of connecting up the 
coils we can imagine there are as many slots as there are coils or 
commutator setments—i.e, we make S=C. Equation (2) then 
becomes— | 

Cy —2na E 8 
and W/y=a/ps’* * * (6) 


where y, is now the phase displacement between successive coils when 
u=2 and у the angular pitch of the commutatior segments (or joi its) 
or of the slots when и=2. _ Е 

The number of joints ог segments between successive coils іп the 
winding is called the commutator pitch, and will be denoted by y. ; 
thus y, must contain an exact number of commutator-bar pitches у. 

Though this formula enables us to deduce the rules for closed lap 
and wave windings, t.e., windings in which Se=0, so that no circu- 
lating currents of fundamental frequenoy can flow, it does not follow 
that such windings will have similar parts. When we apply the 


conditions for obtaining a similar circuits per phase with the actual 


number of slots S—2C/u—for either a continuous or alternating 
pressure—we shall find that the number of symmetrical windings 
obtainable is much smaller than the number of closed windings. 

(a) Closing Rule for Lap Windings.—With the lap connection tho 
finish of one coil is joined to the start of another under the same 
pole-pair, во that the angle усу between successive coils on the 
armature is equal to the phase displacement y between them. 
Applying y-y= to equation (6), we get | 


ye—yly-al» ) (7 
or ‚ a=Y¥-p=p, 2р, Зр, ke. f° * * | 


Thus a closed lap winding can be obtained by making а а multiple 
of the number of pole-pairs p. 


i 


(b) Closing Rule for Wave Windings.—With tho wave connection 
the finish of one coil is joined to the start of another under the next 
pole-pair, во that the angle усу between successive coils on the arma- 
tureisequalto2mty. Applying Yey=2rty to equation (6), we get 


yc (2t) y = 2m] y) £(] y) 
, ==(С/ру+(а/р)=(С+а)/р (8) 


where C4 —2mp, when we make S=C. | 


Hence іп a closed wave winding, a=py.—C, so that а can be 
greater than, oqual to, or less than p. 

It is easy to sce that the Н.С.Е. of C and у, determines the number 
of independent windings on the armature with either lap or wave 
connections. 


——o  — —— À——— ]— À——————————— AP EE 
. * Abstracted from an Original Communication in the “ Proceedings ” 
of tho Institution of Electrical Engineers, Vol. LV., p. 18. For the parta 
showing the arrangement of windings and illustrative examples, the 
original Paper must be consulted, 


(ПІ) Conditione for Obtaining Symmetrical Lap and Wave Winding. 
— The conditions for obtaining closed lap and wave windings are set 
forth in equations (7) and (8), whilst the conditions for obtaining а 
similar circuits are given in equation (3). We must now combine 
these to find the conditions for obtaining symmetrical lap and wave 
windings. To get a closed winding, the resultant of the vector 
diagram is mercly a closed figure subtending 27а radians at the 
centre, whereas in a symmetrical winding there are a similar polygons 
in the resultant diagram, each subtending an angle of 27 radians at 
the centre. It is only when the winding is symmetrical that there 
are a coils which are always at the same potential, and which there- 
fore can be properly joined together by means of an equalising or 
slip-ring or by a commutator brush. 

(a) Symmetrical Lap Windings.—In equation (7) it is seen that a 
can be any multiple of p in a closed lap winding, whilst in equation 
(3) it is seen that p/a must be integral in order to get a like parts. 
The only value of a which satisfies both these equations is obviously 
a=p. Further, since the number ot slots in each of the a parts must 
also bo integral, we must have S/a=S/p a whole number, t.e., there 
must be a whole number of slots per pole-pair. 

Hence it is only possible to obtain a symmetrical lap winding with 
as many similar parts (or circuits) as thero are pole-pairs and with a 
whole number of slots per pole-pair, or | 
апа 


a—p, ог p'—l 
S=pn ә LJ LÀ e e 
where п == $'—anv integer. 


S'—S/p, or 

Tho number of coil-sides per slot in a symmetrical lap winding is 
not restrioted in any way, provided that we make C — uS, i.e., avoid 
idle coils. 

The a— p equípotential joints or segments to be connected together 
at an equalising or slip-ring are equidistant from one another on the 
periphery, and the potential pitch y,=C/p. 

The above particulars are summarised in Table II. 

(b) Symmetrical Wave Windings.—In equation (8) the commutator: 
pitch іп a closed wave winding ус=(С+а)/р, whence we get the 
possible number of coils C=py-ta. Since there are to be no idle 
coils, t.e., the segments рег slot C/S —u/2, we can write for the number 
of slots in a closed wave winding 


r \ gue un De M. 
[2| C/S C[S-—C[S 
Dividing throughout by a, we get Е 


(9) 


5 S p ye l 


| a a C[S'-C|S | 
Introducing the conditions of symmetry from equation (3) to 
obtain а identical S’-phase systems, we must have S’=S/a and 
p'— p/a, that is, S/a and р/а must both be integers, or 
e prr ЕЕ 
C/8—C/8 T. 
Now by the ordinary rules of division we can write kd 

Ve = _ C | d 
cis" "Gs or Yorn tT, T 

where л is any integer and хт is an integer less than C/S. ea 
Substituting for ус, we then get | Ж 


ГА 


S’=p 


C 
n- +z) AE T | * 


TU ыы: d 
PTP DISCS 


E E E 


CIS (10) 


= 5nd 


а —.—————— V VQ——————————————————M—————————— 99 
PERMISSIBLE NUMBER OF SLOTS AND COIL-SIDES PER SLOT IN LAP AND WAVE, DOUBLE-LAYER WINDINGS 
TO OBTAIN (i) “а” SIMILAR PARTS OR CIRCUITS, (ii) N —3, 4, OR 6 SYMMETRICAL PHASES. 
Table IL —LAP WINDINGS. 


-— 


Polc-pairs. Slots _ No.of | No. of’ No. of slots | No. of slots, S, in machine when | _— Coil sides No. of 
». S similar parts pole-pairsin |in machine | per slot coils in 
: in winding a. machine p—p'a.| S=S'a N=3 N=4 | N=6 u. winding C. 
1 n p | p pn 3pn 4pn pn - Any even number. uS/2 


Oommutator pitch: y,=l; potential pitch; yp=C/p; phaso pitch: yph --C/(pN) ; no idle coils permissiblo; n=any integer. 
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To obtain a symmetrical wave winding, then, this expression must 


be a whole number. Now clearly p’n is an integer; hence, tor S’ 
to be an integer, p’x+1 must be exactly divisible by C/S. "This will 
be obviously impossible if either p’ or x and C/S have a common 
factor greater than unity, for then p'z/(C/S) would have a smaller de- 
nominator than 1/C/8). 

The condition that р’ = р/а and C/S must have no common factor 
greater than unity at once restricts the number of segments per slot 
C [S that can be used with given numbers of poles as shown below. 


~ 


Pole-pairg p». | | 1 
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The potential pitch, y,—C/a. Each tapping forms tho start of 
one phase and the finish of another. With diametral tappings, these 
two phases are equal and opposite, so that the current divides equally 
between them. In this way each tapping represents two parallel 
circuits, 80 that tapping a points by means of a commutator brush 
or a slip-ring makes connection with 2a circuits. This only holds, 
however, for the case when the phases are taken over 180°, as with 
diametral tappings or ip a continuous-current machine, and corre- 
sponds with the case of a single-layer winding, where a 3-phase 


Segments per Slot in Symmetrical Wave Windings. 


2 | 3 4 6 | 7 8 9 10 | QU 12 
Sogments per slot (C/S) ... Апу. {1,3,5,7/ 2,2,4, 1,3,5, 7| 1to4 |15,7 | 1to6, [1,3,5,7 L2,4, |1,3,7 | Any 1,5,7 
5, 7,8 6 to 8 8 5,7,8 | 


The above table, then, shows the number of coil-sides per slot, 
1 —2C[S, up to 16, possible with any number of poles up to 24 in а 
symmetrical wave winding. 

To examine the restriction that z and C/S must have no common 
factor 2 1, d us write 
—1)=B, 


Ра (ра, +1) =А and ~ = (p^r, — 


es 
where 2, and z, must be values of x which have no common 
factor with C/S greater than unity, and which make A and B whole 


numbers. We can now determine A and B and xz, and z, as 
follows : 
Since A and B are integers, Au pss. D (7, +2,) must be Bue 


Now р’ and C/S have no common factor > 1, therefore "n must 


be divisible by C/S. But, by assumption, z, and х, are each less 
than C/S, so that their sum must be lss than 2C/S ; hence it is only 
JUR wá to have z,+2z,=C/S. Substituting for z7,+2z, we get 
A+B=p’. 
Inserting A and B in equation (10), and disregarding any difference 
between n and n-+-1 (since n сап be any integer), a 


S'—pn--A, or p'n+B 
e. =рп+А, or p(n+1)—A 
= рп В 


Since p'n--A gives the same series of numbers as p'n—B, апа 
p’n—A the same series as p’n+B, we can write for the number of 
slots in а symmetrical wave winding 


S'—p'n-K, • • е • • (11) 


where K=A ог B, according to which value we choose to give it, 
In what follows, for the sake of simplicity we shall always make K 
equal to the smaller of these two integers. 
We now draw up the following tapie for т, and 2, for given values 
of C/S. 


І С/8 | 


х, and 2; 0 and 1 


This enables us to evaluate K for given values of p’ and C/S, 
for we have only to work out A and В and tabulate the lower 
value. 

Having found S’ in this way, S=S’a for any value of a. 

Table III, showing the number of slots and coil-sides per slot in 


symmetrical wave windings can now be drawn up and, wherever. 


possible, the designer should adhere strictly to these conditions. 

The following example will illustrate how K is determined. Let 
р'=4 апа C/S=3. Then A+B=p’=4, and z,--z,—C/S—3. The 
possible values of z, and x, are 1 end 2. Taking .z,—2, then 
4=14х2+1)=3; and taking z,—1, B=}(4x1—1)=1. We thus 
take K—B- 1, and get for the possible numbers of slots S’= 
p'n-- К —4n--l, as shown in Table III. 

—. If a=1, as in the common wave winding. then p'— p—4 and S’=S. 
Thus the total number of slots in an 8-pole machine with a symme- 
trical wave winding and 6 coil-sides per slot is S— 4n 4-1. 

Similarly, if a=2, then p—p'a—4x2—8; and S=aS’=2S’= 
2(4n-+1)= =8n+2. In this way, Table III. has been drawn up for 
machines with any number of poles up to 24 and any number of 
coil-sides per slot up to 16. 


— —— 


winding with 2a circuits per phase i is obtained by joining in parallel 
the equal and opposite phases ot a 6-phase winding. 


(IV.) Conditions fcr obtaining Symmetrical N-phase Lap and Wav: 
Windings.—The conditions tor obtaining a symmetrical N-phaso 
system of pressures given in equation (4) show that we must have a 
ву mmetrical winding where S' is exactly divisible by N and 
p'—nN 1. 


(a) Symmetrical N- phase Lap Windings. —In a symmetrical lap 
winding, p’=1, so that p’=nN +1 is always satisfied in a symmetrical 
N-pbase lap winding. 

Further, in a symmetrieal lap winding, S’=S/p (equation 9), 
hence to obtain a symmetrical N-phase winding, S'/N —S/(pN) must 
be a whole number, or the number ot slots 

| S=Nopn . . ° e e е • (12) 

This condition for three-, four- and six-phase lap windings ів 
entered in Table II. | 

Though this condition is apparently so simple, it is easy to leave 
it unsatisfied by ignoring it. For example, if we have a rotary con- 
verter with C/p—96 segments per pole-pair and u=6 coil-sides per 
slot, we shall have S/p=2C/(pu)=—96/3=32 slots per pole-pair. 
This is not exactly divisible by 6, so that the six-phase pressure will 
not be symmetrical. With two or four segments per slot (u—4 or 3) 
however, a symmetrical six-phase pressure is obtained. 


(b) Symmetrical N-phase Wave Windings.—With wave windings, 
both p’ and S’ are subjected to restrictions when we require an N- 
phase system. ; 


(i.) Number of Poles.—The only symmetrical wave windings from 
which a symmetrical N-phase system of pressures can be obtained 
are those where p'—nN +1. These are shown in Table I., and the 
impossible cases are denoted by a dash in Table III. Thesame result 
can be obtained from the condition that S’/N must be integral, for 
obviously, 

g’ р ЖЕ. x3 
N N’ "E N' CIS 


Values of x, and х, where z,--x,2:C/S, and ху, x, and C/S have no Common Factor Greater than Unity. 
1 2 


раан 


1 and 1 


сап only be a whole number when p’ and N have no common factor 
greater ‘than unity. 


(ii.) Number of Slots.—To find what numbers of slots in a sym- 
metrical winding are exactly divisible by N, we can re-write equatiorf 
(11) for S’ thus: 
S =pniK=p’n n’ ' --(р'п " EK), 


where 1n—n'--n". Let л’ and n" be chosen so that n/—n'"N and 
р'з' + K ЕМ, where n” and k are whole numbers. We can then 
write equation (11) in the form 

S'—p» Nn” -kN—p'Nn-cEkN, 


where S’/N = p’n--k is clearly a whole number (n’”’, being merely a 
number, can be replaced by n). In this way we get the valucs of 5” 
which are divisible by N, and for the total number of slots we 
have 


400 


S=aS’=ap’Nn --akN. (13) 


In this equation, then, EN — pn" +K is merely a value of S’ 
divisible by N. For the sake of convenience, we shall always take 
kN as the lowest value of S' divisible by N. 
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Table П]. —W AV E WINDINGS. 
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: -Permissible No. of No. of No. of No. of slots, S, in machine when 
; Pole-pairs, Son ooilsides perslot.| similar parts | pole-pairs in slots in ———— ————M—— 
p. : u. in winding а. | machine p=p’a| machine S —S'a N=3. =4. | N=6. 
n Any even number 1 1 % Зл 4n 6n 
| n 3 4рп 
2 2n-+1 2, 6, 10, 14 { $ 2n+t я 3 : T 
2 4 4n+2 12n+ 6 E sie 
3 6 6n+3 18r+ 9 sis TE 
1 4 8 8n+-4 24n+-12 Е ee 
| 5 10 1024-5. 30n+15 d эъ 
| 6 12 12n-+6 36n 4-18 X 2 iex 
3 3nt1 | 2, 4,8, 10, 14, 16 1 3 3n4-1 sis 12n4- 4 | Ur 
й 2 6 блп --2 Рр 24n+ 8 isa 
3 9 9n-+3 e 36n 4-12 vus 
| 4 12 12n+4 " 48n4-16 — 
4. 4n+l 2, 6, 10. 14 1 4 4n+1 12n+ 3 mS "S 
| 2 8 8я 2 4п 6 je 
3 12 12%++3 3614 9 |^  ... 2 
5 Bn+1 2,8 12 1 5 5n+1 lön 6 20n+- 4 PWr- 6 
| 2 10 1022-2 30n--12 40n+ 8 60п 312 
5n+2 4, 6, 14, 16 1 5 5п +2 lön 3 20n+ 8 30n--12 
| . 2 10 10n+4 30n+- 6 40n+16 60n+24 
6 6n+1 2, 10, 14 1 6 6n+1 ws Яе i 
2 12 12n--2 К loa й 
7 Int] 2, 12, 16 1 7 7n4-1 2in+ 6 28n+ 8 42n-- 6 
7п4-2 ‚ 8 1 7 7n4-2 21n4- 9 28n 4-12 42n+12 
712-3 4, 10 1 7 713.3 21n4- 3 28n+ 4 42n+18 
Sn+1 2. 14 1 8 8n+1 24n-}- 9 E i ec 
8n4-3. 6, 10 1 8 , 8n+3 24n+ 3 ses p 
9 914-1 2, 16 1 9 9n+1 se 36n+ 8 eu 
9n-2-2 8, 10 1 9 9n--2 s» 30a 4-16 aes 
On-+4 4,14 1 9 9n4-4 c 7 36n+ 4 224 
10 _ . lOni, 2 1 10 10n+1 30n+ 9 she T 
10» --3 6, 14 1 10 10n+3 30n+ 3 Ps “Ж 
п lin+1 2 1 1 11n41 33л 4-12 44n+12 66n + 12 
lln+2 10, 12 1 11 lln+2 33n+ 9 44n+20 66n 3-24 
lln+3 8, 14 1 11 lln+3 33n+ 3 ` 44n+ 8 66n+30 
lln+4 6, 16 1 11 lin+4 33n+15 44n-+- 4 665--18 
lln+5 4 1 11 11n--5 33n 6 :44n4- 16 66n-+ 6 
12 12n 4-1 2 ] 12 12n+1 as bye we: С 
12n4- 5 10, 14 1 12 12n 4-5 


` 


Number of coils in winding: C=uS/2; commutator pitelr: ye=(C+a)/p; potential pitch: yp=C/a; phase pitch: yohaoC/(aN); no 


idle coils permissible ; n—any integer. 


N. B.—~a=1 denotes the common wave winding: że., yc =(C+1)/p. 


—— MÁ—— a ne — 
———Ó——TDÓMMÁMÁ — P a ee E ЧЕ a ERE ee A E ERR NR RAE E ERE a a RUE M НЕ AE E A RU UM a mae ннн зо ЗН л 
- = cs 
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To show how the values of S for N=3, 4 and 6 are obtained in 
'TableIII., we can work out an example. Let p’=3, a=3, апа N=4. 
For p’=3 we see S'«3n--1, and the lowest value of this divisible 
by N is kN —3x1--1—4. Hence the numbers of slots that can be 
used in a symmetrical four-phase wave winding with p’=3 and a—3 
are 


B—ap'Nn xakN —3x 3x 4n 3x 4—36n +12. 


Attention may be drawn to the fact that, despite the restrictions 
on the number ot poles, it is possible to obtain a symmetrical N-phase 
winding in most cases, though & modification in the design may be 


necessary. Thus, when a static balancer is to be used it is more 


important to have the N-phases symmetrical than to insist on making 
N=3 or N—4. Consequently with a four-pole wave winding we 
ought to make N «3; whilst with a six-pole winding we should 
make N—4. When it is important to obtain a symmetrical N-phase 
winding on a machine with a large number of poles, it is oiten essen- 
tial to alter the number o. poles; for example, with p=6, we can do 
nothing, but by making p=65 or 7, we can get symmetrical three- 

four- or 6-phase pressures. | 


. Similarly, it is necessary to select the number of coil-aides per slot 
suitably to make the N-phases symmetrical. 


In practice p, a and N are known, whilst an approximate idea of 
the number of coils or segments is obtained from the preliminary 
design of the machine. Table III. then shows the numbers of coil- 
sides per slot that are permissible, whence the value of S giving 
C = uS nearest to the approximate figure can be determined. 


It a wave winding is closed, as it is when used with a commutator, 
the phases are obtained by means of tappings connected to slip-rings. 
When “ polygon ” loading is used, the phase-spread, c=8=2n/N ; 
but by doubling the number of tappings and loading them diamet- 
rally, the output is increased to the same extent as when the phase- 
spread of an open winding is halved. Diametral loading, however, 
calls for no special treatment, tor the tappings are merely taken to 
correspond. Thus, tor a three-phase diametral load we need to take 
the same tappings as for а six-phase polygon load. 


a мш— 


When a wave winding is not used with a commutator, as in the 
case of alternators and induction motors, the phases should be given 
the narrow phase-spread. This is done by opening the winding for two 

_NV-phases and re-connecting the phases to form an N-phase winding. 

The Paper concludes with a number of illustrative examples. 

. This Paper was written at the City and Guilds Engineering Çol- 
lege, South Kensington, and the author has to acknowledge his in- 
debtedness fo many friends for valuable help and criticism. | 


Non-Corrosive Alloys.—The growing interest in special acid 
resisting alloys and the many uses found for them have stimu- 
lated both the search for efficient materials of this nature and 
the study of the causes underlying their inertness. The almost 
perfect insolubility of certain alloys in nitric and other acids 
seems to be conditioned upon a proper mixture of chromium, 
copper and nickel, together with smaller quantities of such 
added metals as tungsten or molybdenum. The University of 
Illinois Engineering Experiment Station has just completed a 
preliminary systematic study of such alloys under the direction 
of Dr. D. F. McFarland and Dr. O. E. Harder. Methods have 
been developed for making castings of alloys of chromium, 
copper and nickel, and 21 binary and 30 ternary alloys have 
been prepared, and physical and chemical tests have been 
made to determine their properties. More than 300 corrosion 
tests have been made to measure the effects of acids upon the 
metals. In general the results indicate that certain of the 
alloys of chromium, copper and nickel give promise of be- 
coming of great commercial importance not only in the con- 
struction of laboratory apparatus, but in manufacturing an 
chemical processes in which the handling of acids is involved. 
Copies of Bulletin No. 93 containing the results of these tests 
may be obtained without charge from the Director of the 
Engineering Experiment Station, Urbana, Illinois. 
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THE RESISTANCE OF EARTH CONNECTIONS." 


BY L. BIRKS AND Е. WEBR. | 


Summary.—Results of measurements are given of the resistance of earth connections and on the high-voltage electrio power transm is 
sion lines erected for the supply of Christchurch and district from Lake Coleridge, New Zealand. E 


The present Paper aims primarily at the publication of data 
obtained during an investigation of earthing devices for use on the 
Canterbury Plains (New Zealand) in connection with tho high- 
voltage electric-power transmission line recently erected by the 
Public Works Department of New Zealand for the supply of Christ- 
church and district from Lake Coleridge, a distanco of 62 miles. 

The Lake Coleridge power houso is situated in the Rakaia River 

vallev, 62 miles west of Christchurch, and from this point two 
66,000- volt three-phase transmission lines are run to the city on 
Independent pole lines. For tho first 16 miles from the power house 
the lines are located about 3 chains apart, and pass along the terraces 
and low hills of the river valley, in many places over screes or fans 
of shingle detritus. In the next 14 miles the north line continues 
over low !ills and rolling downs to Glentunnel, while the south 
stretches almost directly across the 32 miles of shingle beds which 
constitute the Canterbury Plains. At the city end the lines meet 
again at Bealey Road, 7 miles from the sub-station, and continue 
about 1 chain apart. For this distance the soil is largely of a sandy 
to peaty nature, the remains of a marsh formed by the sand hills 
of a former seashore and in the bed of an ancient river. It is thus 
evident that, although the major part of the line runs through dry 
shingle countrv, there is at the same time extensive variety. The 
shingle is, in the main, a hard, highly-crystalline bluish-grey sand- 
stone, commonly known as greywacke. In size it ranges from sand 
to boulders 18 in. in diameter. 

The line conductors consist of 7/0-135 bare aluminium wires, and 
are carried on Thomas No. 4,000 pin insulators, mounted on wooden 
(jarrah) cross-arms, and carried on ironbark poles standing 36 ft. 
out. of the ground, and sunk 6 ft. into the ground. There are 864 
poles in the northern line and 873 in the southern line. The standard 
pole spacing is 6 chains (396 #.)—-7.е., about 13 poles to the mile. In 
order to obviate the burning of poles and cross-arms, it was decided 
to earth the whole of the high-tension insulator pins, and to cath 
each pole with an individual carth strip. In addition to this, the 
apparatus in telephone depots along the line required to be thoroughly 
earthed, while the stations at either end, and the numerous trans- 
formers in the distribution system, all required very efficient carths. 
The station lightning arresters in particular depend for their effec- 
tiveness on a low-resistance connection to ground. 

The substance of the British Board of Trade specification in regula- 
tions concerning station earths and carths for tramways and general 
power purposes is that the resistance shall be less than 1 ohm between 
two plates of copper, cast iron or galvanised iron, packed in coke, 
and 60 ft. apart. Regulations under the Coal ‘Mines Act (Great 
Britain), 1911, specify that ** All conductors of an earthing system 
shall have & conductivity at all parts and at all joints at least equal 
to 50 per cent. of that of the largest conductor used solely to supply 

the apparatus a part of which it is desired to earth." In practice this 
would involve an earth resistance never greater than 10 to 15 ohms, 
and usually not more than 2 or 3 ohms. 

It is now fairly common knowledge that the Board of Trade test 
is seldom obtained, and that values such as those quoted above are 
decidedly the exception rather than the rule. 

Some tests were mado locally on plate earths of the Christchurch 
City Council. These plates were 4 in. copper, 2 ft. square, and were 
placed horizontally in a bed: of coke 1 ft. thick above and below the 
plate, and at a depth of 6 ft. to 8 ft. These were tested against the 
city high-pressure water main, and (assuming the water main as of 
zero resistance to earth) these gave the following results : Becken- 
ham transformer-house plate earth —51 ohms (loam and shingle); 
Sydenham transformer-houso plate earth —17-2 ohms (clay); Mon- 
treal Street transformer-house plate earth —13 ohms (clay). 

During the course of the present investigation platea wero tried on 
the transmission line.' Three copper plates 12 in. square were buricd 
at a depth of 5 ft. 6 in. to 6 ft., and bedded in clay. In ono case 
the country was loam to shingle, while the others were clay to sand. 
The plates were placed at intervals of 6 chains, and tests of pairs in 
series gave the following values: Resistance of plates immediately 
after placing No. 760 plate to No. 762 plate —260 ohms ; No. 759 
plate to No. 760 plate —200 ohms; No. 759 plate to No. 760 plate 
=180 after 4 gallons water had been poured over cach; No. 760 
plate to No. 762 plate = 130 after 3 gallons of brine had been poured 
over No. 762 plate. Values by alternating-current bridge test. 


* Abstract of Paper read before the Philosophical Institute of Canter. 
bury, New Zealand. 


The contrast of these valuos with those quoted is obvious, and 
these aro from by no means in the worst districts. This chiefly 
indicates the unreliability of the earth connection by means of small 
copper plates. At the same time, since each earth plate in place 
costs from £1 to £1. 10s., the cost for such inadequate result precludes 
the adoption of the plate carth on any extended scale. 


As it was apparently necessary to investigate in the actual country, 
some preliminary pipe earths were then tried on the transmission line 
at Bcaley Corner, where the line passes into the heavy shingle of the 
old Waimakariri river-bed. Galvanised-iron pipes 13 in. diameter 
were driven 4 ft. to 6 ft. deep beside line poles, 6 chains apart. In 
sand and clay the averago individual resistance of seven pipes 5 ft. 
deep was 126 ohms by the direct-current bridge method. In heavy 
shingle the average individual resistance of four pipes 4 ft. deep was 
1,800 ohms (direct-current bridge method). These pipes were driven 
into the ground with a 14 lb. hammer, and no brine or othor elec- 
trolyte was added. 

Further pipes were then driven in the neighbourhocd of three 
other poles. The ground about the thrce poles selected was loam 
for a foot at the top, to clay and sand or clay and light shingle below. 
The uncertainty of the substratum was demonstrated by the fact 
that, though one pipe was easily driven in sand and clay, another, 
6 ft. away, when driven a little more than 2 ft. refused to go farther 
on account of heavy shingle. 

The pipes were drilled with two 2 in. holes at intervals of 1 ft. along 
the length of the pipe, and after starting with a crowbar were driven 
5 ft. to 8 ft. deep with a hammer. They were then tested as driven, 
and results aro tabulated below. Pipes A and B were then “‘ salted "' 
by filling with salt, pouring water in, and filling again with salt." They 
were then tested again, and at intervals subsequently. Pipes C were 
salted by pouring in at intervals hot saturated solutions of brine up 
to 20 gallons, testing between successive charges, and also subse- 
quently. In pipes D cold saturated solutions (up to 9 gallons) of 
copper sulphate were used. | 


Table I.—Tcst Pipes, Bealey Corner. 
(Average individual pipe-resistances to carth.) 


e Seven| 21 Three | Seven 
, Pipes |diately| days | days |mnths. | mnths. 
Ei rien = аш аз after | after | after | after | after 
РАТ.  |driven.| salt- | salt- | salt- | salt. | salt- 
ing. ing. ing. ing. ing. 
A. Three 2 in. pipes.| Ohms. | Ohms. | Ohms. | Ohms. | Ohms. | Ohms. 
7ft. deep ........| 115 95 84 | 48 38 45 
B. Three 1} in. pipes, | 
9 ft. deep ......... 138 105 92 56 51 70 
C. Two 1} in. pipes. 
9 ft. deep ......... 175 85 63 ns 36 46 
D. Two làin. pipes. 
7 ft. 6 in. deep 78 68 бз eis 94 
(salted with copper | 
sulphate) 


These are all individual pipe-resistances obtained with a low-voltage 
direct-current bridge method. 


The low-voltage direct-current Wheatstone bridge method has 
been most commonly used, owing to its case of application and the 
portable nature of the apparatus. This test cannot give the true 
resistance under working conditions, when thousands of volts 
alternating current are concerned, but gives a proportional result, 
as indicated by the following observations : Some earths at Adding- - 
ton sub-station were tested by three different methods—(a) by 


. direct-current bridge; (b) by voltmeter-ammeter direct-current, 


110 volts ; (c) by Wheatstone bridge, using surging alternate-current 
voltage and telephone receiver. 
The results are tabulated below for three earths marked A, D and P. 


Table II, —Comparison of Methods of Testina. 


Earth-resistanees (a) (5) (c) 
(two in series). D.C. bridge.. | D.C. ammeter. | А.С. bridge. 
Ohms Ohms Ohms 
Aand P oes 31:3 23-6 22-8 
Dand Р encres 37:3 31-2 28.8 
15:3 13:0 12:8 


‘ limited extent. 


344 


Althpugh the tests are not numerous, they are sufficient to indicate 
a large but fairly constant error in: the ordinary low-pressure direct- 
current bridge test, and a fairly close approximation of the alternate- 
current bridge test to the positive voltameter determination. 

Some measurements of earth resistances by direct and alternate- 
current voltmeter-ammeter method were made by Mr. Parry, chief 
olectrical engineer, in Wellington. These were made on hemi- 
spheres 3 in. and 6 in. in diameter, placed in soil without addition of 
any salt. 

These also gave an average of direct-current values greater than 
the corresponding alternate-current values by 16 per cent. The 
alternate-current ammeter used in these tests had a very close scale, 
and results are not entirely satisfactory. 

In other experiments the direct-current bridge gave a resistance 
about 33 per cent. higher than the alternate-current bridge. There 
is a considerable range in the percentage difference, showing that the 
direct-current test probably gives a rather erratic result. Although 
results are not sufficiently numerous to warrant a definite statement, 
there is an indication that the difference unsalted is in the region 
of 30 to 40 per cent., while salted it is from 20 to 30 per cent. 

It became evident at once that in the class of ground encountered 
earth resistances below 100 ohms were going to be very difficult and 
expensive in practice. 

From the tests made it appears that once a pipe reaches a depth of 
6 ft. to 7 ft., increase in depth has little cffect on the final value. Апу 
improvement produced by increased depth is so small as to be lost 
inthe effect of other factors. It is common experience that in соп: 
sidering ground connections the character of the soi] is the main 
factor concerned. However it is not the solids constituting the soil 
so much as the moisture and the salts in solution which command 
attention. 

Considering the exceedingly high resistances of both approxi- 
mately dry soil and approximately pure water, we must conclude 
that the conductivity—at least, in the immediate neighbourhood 
of the earth connection—is almost solely due to the salts, alkalies 
or acids in solution. The exceedingly large range of resistances is 
then explicable by electrolytes of variable specific conductivity, 
determined by the solutes or the degrees of concentration. 

In the course of this investigation a few comparatively very low- 
resistance ''earths" wero obtained, ranging from 4 to 40 ohms. 
These invariably occurred either in marshy places or wherc there had 
been extensive accumulation of vegetable matter and a good depth 
of soil. It is probable that in these localities thero is a liberal pro- 
portion of those decomposition products which may be included under 
“humus acids." Low-percentags solutions.of acids have many 


.times the conductivity of equivalent solutions of neutral salts or 


alkalies, and the existence of these in particular localities probably 
accounts for the comparatively low resistances encountered there. 

Further valuable data wero obtained from tests of artesian wells 
about Christchurch. Since these are from 70 ft. to several hundred 
feet deep, they might be expected to give resistances approaching 
gero. Four wells consisting of 2 in. pipes, 70 ft. to 80 ft. deep, at 
Addington, gave on the average a resistance of 6:2 ohms (alternate- 
current bridge and voltameter determinations). А 2 in. well, 80 ft. 
deep, at the city waterworks, Beckenham, had a resistance of 10 
ohms (alternate-current bridge). The average of three 8 in. wells 
80 ft. deep at the same place gave resistanco of 8 ohms (alternate- 
current bridge). / 

Thus these well pipes have resistance of the same order as earth 
pipes 6 ft. deep in the same districts. It would, therefore, appear 
That depth and area of pipe in contact affect resistance only to a 
The pure artesian water in tho vicinity of the pipe 
is probably responsible for this effect. : 

On the majority of the pipe earths tested during the course of our 
investigations, with initial resistances ranging from 400 to 4,000 
ohms, we found much larger percentage reduction of the initial 
resistance as the result of salting. This was clearly shown in some 
tests on over 100 pipes, each plotted point being the value from a 
group of three to eight 1 in. pipes, cach 6 ft. to ft. long. No two 
pipes were less than 6 ft. apart or more than 12 chains, and they were 
placed in groups of three to cight over the tract of country described, 
and therefore in all classes of soil. Salting was offected by pouring 
into each 4 gallons of saturated brine solution, and then filling the 
pipe with salt. Tests were repeated within an hour or so of salting. 
Initial resistances up to 250 ohms are in loam, sand or clay, and over 
700 are in heavy shingle ; others are in а mixture of earth and shingle. 
As the degree of penetration of the salt into the surrounding soil is 
a matter of considerable uncertainty, the percentage decreases in 
resistance are much more uniform than might be expected. Thus 
it appears that the reduction of resistance by salting is largely depen- 
dent on the magnitude of the initial resistance, and the salting is 
highly efficacious in reducing high resistances, 
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A further interesting feature of salting is the improvement of tho 
Apparently the salt continues to work into the 
surrounding soil for a considerable time after the initial salting. 
In time the salt must be dissolved by successive rains, and finally 
the “earth " must deteriorate. Apparently the brine continucs to 
percolate into the surrounding soil, partly by soakage and partly by 
capillarity. Eventually the solution is weakened by the addition 
of rain and subsoil water until the resistance again increases, 

From a cursory inspection of these values it is evident that—at 
least, in many cases—single-pipe earths, however well salted, will 
not give the value of resistance desired. The only loophole remaining 
is by way of placing a number of pipes in a group. The question 
immediately arises as to how close such pipes may be placed and still 
remain effective. A consideration of curves of the decrease in 
resigtance with increase of distance indicates that the minimum 
useful distance between two pipes in good ground is about 6 ft. when 


the pipes are unsalted. After pipes have been sa!ted the minimum 


distance must be increased. 

In general, when:pipes are salted, they must be placed at leas 
12 ft. apart to retain 90 per cent. of the officiency of each pipe. The 
actual distance necessary in any particular caso depends on the con- 
ductivity of the soil in which the pipes are placed, and the higher the 


conductivity the farther apart must the pipes be to retain their 


efficiency. 
Groups of pipes were placed on the transmission line for the рш. 
pose of earthing depot telephones and apparatus. The following 


table gives particulars and results obtained with several pipes in 
parallol. 


No two pipes were placed less than 12 ft. apart. 


Table III. —Pipes in Parallel. 
(All alternating-current bridge.) 


Average Resistance 
resistance of all pipes 
of each pipe. in parallel. 
No. ——À Ecco 
Locality. of | Imme.| Five Cless of soil. 
pipes. | Un- diately | mnths. 
„д | salted.| after | after 
salted. 
salt- | salt. 
| ing. ing. 
| Ohms. | Ohms. | Ohms. | Ohms. 
Greendale ...| 5 1,900 244 47 32 Very dry clay & 
shingle. 
Charing Cross| 4 840 141 44 57 | Heavy shingle ce- 
| mented with 
clay. 
Aylesbury ...| 7 2.000 440 80 78 Heavy shingle. 
West Melton| 4 910 305 55 80 Sand and clay to 
heavy shingle. 
Bealey...... 4 534 | 150 34 61 | Loam to heavy 
shingle. 
Glenroy ...... 4 180 94 26 Loam and clay. 
heavy boulder 
somewhat mareh 
Highfield...... 4 556 | 126 31 . | Loam & sand for 
4 ft. to shingle 
Sandy knolls 5 2,334 417 90 Heavy runnrg 
; shingle. 


It remains now to cite some actual methods employed, with the 
results attained. Pipe earths, as well as the plate earths before men: 
tioned. were used by the Christchurch City Council (see diagram). 
These were placed in oxcavations 6 ft. to 7 ft. deep. Тһе bottom of 
tho pipe was packed with a mixture of rock salt (refuse salt from 
tanneries) and coke, while round the top was placed a drainpipé 
filled with rock salt and coke, and protected by a cover. Water was 
then poured in. The lead was 7/16 S.W.G. braided copper. These 
were tested against independent earths (either water or gas mains). 
with the result that resistances to earth varying from 4 to 76:5 ohms 
wore recorded. 

At the transformers, the pipe carths and plate earths were placed 
within a few feet of cach other, and tests show in favour of the pipe 
carth. As might be expected, in good conducting soil there is Very 
little difference between plate and pipe earths, but in high-resistanc 
soil the salted pipe usually has a considerable advantage. l 

The practice pursued by the Public Works Department in the 
general transmission and distribution earths is to drive a 1 in. P!P^ 
drilled: with small holes every foot, to a depth of 6 ft. to 8ft- 1 
ground ; then to pour 4 gallons of concentrated brine down tho Pie 
and fill-the pipe with rock salt, placing some rock salt round the hs 
The top of the pipe is stopped with a wooden plug, which can 68817 
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be remoyed for replenishing the supply of salt inside the pipe. The 
conductor consists of 1 in. galvanised-iron strip, riveted round the 
pipe and bolted through. In attaching the lead it is essential to 
make a good connection mechanically. Also any combination of 
metals which would yield to electrolysis should be avoided, or other- 
wise the joint must be thoroughly covered with some waterproof 
material. On this account, as well as for economy in cost, the joint 
is not sweated. | 

The resistances recorded with this device ranged from 4 to 40 
ohms, with the exception of one value of 100 ohms. 
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A comparison of these two sets of values indicates that the bare 


pipe salted is more efficient than the pipe packed with coke and 
eosting twice as much to place. The more elaborate earth, however, 
will probably tend to retain its efficiency longer. 

Pipes are now being placed at each pole on the transmission line. 
Where there is nothing heavier than ordinary gravel, pipes can easily 
be started with a crowbar, and then driven to 6 ft. or 7 ft. with a 
hammer. The lower end of the pipe is flattened and closed, while 
the top is protected for driving by a loosely fitting cap turned from 
mild steel. In heavy shingle ground it is sometimes necessary to 
make an excavation in depth almost equal to the length of the pipe, 
and this very considerably increases the cost of placing. The lead 
from the pipe, as before, is ] in. galvanised-iron strip, riveted round 
and bolted through by { in. bolt to the pipe, and riveted on to the 
earth strip running up the pole. Bolting and riveting were resorted 
to after it was found that the sweated joint broke away while 
driving. 

For salting these pipes ordinary coarse salt is best for tho initial 
charge, as it readily dissolves, while rock salt is better for filling and 
leaving about the pipe, on account of its taking a considerable time 
todissolve. At present refuse rock salt from tanneries is being used, 
and found equal to ordinary salt for the purpose and much 
cheaper. 

It still appears that in some districts single pipes will not provide 
a reasonably low-resistance earth connection. In such districts it 
will be necessary either to drive several pipes round each hole or to 
run a ground wire along that portion of the line and connect it with 
the single pipe at each pole. 

With alternating current it appears that the ampere-hour capacity 
of a given earth is, in general, considerably higher than with direct- 
current. This is consequent on the excessive formation of films in 
the interspaces, consequent on electrolysis, these films forming to a 
very much lesser degree, and almost negligible, when the current is 
alternating. With a high frequency the inductance of the earth and 
lead is a proportionally large factor for consideration, and this must 
be reduced as far as possible by using shortest possible leads. This 
question will be the subject of further investigation as opportunity 
offers. 
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A SELF-RECORDING ELECTROMETER FOR ATMOS- 
PHERIC ELECTRICITY.* 


BY W. A. DOUGLAS RUDGE, M.A. 


In the course of the writer's work on the local variations of tha 


‘atmospheric potential gradient, the need was felt for a simple and 


inexpensive self-recording electrometer. A new arrangement has, 
therefore, been devised which has answered the purpose in view, and 
the apparatus may be useful in other directions. 

It has been shown f that very considerable variations of the 
normal potential gradient are produced by clouds of dust raised by 
the wind, &c., and also by clouds of steam escaping under pressure 
from steam boilers.] These variations are very sudden and transi- 
tory, so that an instrument used for recording them must be fairly 
quick acting. The type of instrument adopted was a modified form 
of the quadrant electrometer, the record being photographed upon 
& piecc of bromide paper attached to a revolving cylinder. One 
special] use to which the electrometer was to have been applied was 
to find the relation between the potential gradient and the altitude 
of the place of observation, and for this purpose it was proposed to 
construct 10 or more instruments, so that a number of observations 
could have been carried out simultaneously. Some work of this 
kind has already been done in South Africa from which it appears 
that the potential gradient near to the ground diminishes with the 
height of the place of observation above sea level. The stations 
should be as far removed as possible from the disturbing influence 
of manufacturing operations, and of railways, and it was intended 
to have taken a set of observations in the neighbourhood of the 
Dead Sea, as in that district stations for the instruments might have 
been chosen with altitudes varving from 1,400 ft. below sea level to 
3,000 ft. above, and in an open country. As a number of instru- 
ments were required it was necessary to keep the cost of construction 
low, and this has been achieved in the instrument to be described, 
so that the cost of material is less than 10s., and a moderate amount 
only of mechanical skill is required in the construction, 

The complete apparatus consists of : (1) The electrometer, (2) the 
recording cylinder, (3) the illuminating arrangement, (4) the charging 
battery, (5) the collecting system. 


l. The Electrometer.—' This consists of four curved pieces of 
brass cut from a tube of З ст. diameter, and attached to a block of 
ebonite. The alternate pieces were connected together in the usual 
way. Each conductor subtended an angle at the centre ofthe 
mirror of about 60 deg.. and the adjacent conductors were about 
1 mm. apart. The “ needle " was formed from a piece of silvered 
paper, 2-5 em. by 1-5 ст., carrying a small mirror, or a piece of sil- 


Fie. 1. 
R= Reading drum, S,=Slit for admitting light. 6, = Slit in clock case, 
L-Lens. 


vered thin “ cover " glass could be used for both needle and mirror. 
A fine wire was attached to the needle to support a piece of wire 
gauze which was immersed in a small bottle containing paraffin‘oil, 
for damping the motion of the needle. The system was suspended 
by a fine phosphor bronze wire by means of which the needle could be 
charged. The whole was enclosed in a thin wooden caseYhaving 
a small window in front, and ebonite plugs to allow of connection 
being made to the quadrants. | | | 


* Abstract of a Paper in the “ Proceedings ” of the Cambridge Philo- 
spohical Society. 

f '' Proc." Roy. Soc., A, Vol. XC. · 

1 '' Proc." Roy. Soc., A., Vol. XC. 

$ ‘‘ Trans." Roy. Soc. South Africa, Vol. VL, Part. 5. 
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2. The Kecording Cylinder.—This is the most novel feature of 
the instrument, and is constructed from one of those small round 
clocks which may be bought from a shilling upwards. Two sizes 
of clock-case are common, of diameters 10 cm. and 6 cm., and both 
of these sizes have been used. A brass tube is substituted for the 
hour hand at the front of the clock, and a similar piece of brass 
tubing is attached to the arbour at the back of the clock, which is 
attached to the minute hand and used for setting the clock. These 
two tubes are in the same straight line and furnish a convenient 
axis about which the clock as a whole can rotate. If the tube 
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6am. - № 1. Normal Record 6p.m. 
e 
N 
e 

6a.m. N° 2. Simultaneous Record taken near to the Railwau. 6p.m. 


Fic. 2.— EXAMPLES OF RECORDS OBTAINED 


attached to the hour hand is fixed, the clock-case will turn round 
once in twelve hours, whilst if the minute hand is fixed, the clock 
rotates once in one hour. Two scales of measurement are thus 
possible, and both have been employed. A light zinc tube was 
slipped over the clock-case to give a good support for the bromide 
paper which was wrapped round outside. ; 


3. Jlluminating System.—As the apparatus was used out of doors, 
daylight was used and found to be very suitable. The clectrometer 
and recording cylinder were placed at the opposite ends of a light 
tight box measuring 20 cm. by 17 ст. by М ст. A hole was made 
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іп the top of one of the ends of the box, and covered over with a 
piece of silvered glass, upon which a fine vertical scratch—to serve 
as a slit—had been made. A lens, which could slide upon a rod 
inside the box, was employed to project the light upon the electro. 
meter mirror, whence after reflection it was returned to the same 
end of the box.as the slit, but at a lower level, and fell upon the hori- 
zontal slit in the case of the recording cylinder (Fig. 1). By this 
means a point of light impinged upon the bromide paper, and as the 
latter rotated, traced out the curve which appears after developing 
the paper in the usual manner. | 


4. Charging Battery.—In using the electrometer the opposite 
pair of quadrants were kept charged to a fixed potential by means 
of a battery of the small Leclanché cell used for * flash " lamps. 
These cells are sold in sets of three and a batch of eight, giving 
about 35 volts, is quite sufficient for atmospheric observations. The 
centre of the battery was earthed. | 


5. The Collector.—This consisted of а small plate of brass coated 
with a radioactive preparation. The plate was fixed in the centr 
of a very short piece of brass tubing and the open ends of the tubing 
covered over with wire gauze, so as to prevent loss of radium by 
rubbing. &c ; whilst allowing it to take up the potential of the 
air. The collecting plate was supoprted at the end of an insulated 
wire, and at such a height above the ground as would give a deflec- 
tion suitable to the sensibility of the electrometer. 

Up to the present time the apparatus has been used for the purpose 
of taking records of the variations ia the potential gradient, due to 
the presence of clouds of dust raised by traffic on the roads, or to the 
variation:caused by the steam escaping from passing trains. Two 
representative curves are given (Fig. 2). 

No. l. This is a twelve hour record, taken at a station on the 
Gog Mageg Hill, about four miles from Cambridge, and so far from 
the railway and roadway that traffic had no disturbing influence. 

No. 2 is a simultaneous record taken in Hills-road at a distance 
of less than a quarter of a mile from the railway, so that every passing 
train shows its influence in increasing the positive potential. 


THE STANDARDISATION OF RESISTORS. 


Summary.—4A plea is made for the standardisation of ratings, arrangement and construction of starting and specd controlling 
rcsistors. Prrticulars are given cf a numb:r of east and stamped-grid resistors and of wire-wound units. 


Users and makers of electrical machinery would welcome any 
steps towards the standardisation of starting and speed con- 
trolling resistances or resistors. Not only is there little or no 
agreement at present as to the rating to be given for a par- 
ticular service, but there are wide differences of opinion as to 
what is good practice in the construction and arrangement of 
resistors. By means of a representative committee it ought 
to be possible to settle these questions satisfactorily. 

An important advantage of standardisation is that makers of 
resistors would not have to attend to the silly inquiries of those 
who attach more importance to low temperature rise than to 
common sense. 

Recent practice in the United States is leading towards the 
entire elimination of * freak `' boxes having a variety of grids 
connected in & variety of ways. Engineers in the States are 
said * to be placing their orders for future equipments to cover 
resistors in which standard boxes are used. These boxes are 
made up with only one size of grid, the grids being connected all 
in series, or two in parallel or three in parallel. This results in 
three standard boxes for each size of grid. | 

The various sizes of grids set out in Table I. are used by the 
General Electric Co., of Schenectady, in their standard boxes : 


Table I.—Grid Resistances and Capacities. 


Amperes capacity. 


Grid No. Ohms per grid. 
1 0-01 140 
р, 0-02 100 
3 0-03 85 
4 0-04 70 
6 0-06 | 60 
8 0-08 50 
12 0-12 | 35 
18 0-18 30 
29 0-22 | 22 


* '' General Electric Review," March. 1917. p. 203. 


Since there'are nine grids and three methods of grouping, it 
follows that 27 is the maximum number of standard boxes. 
In Table II. only 19 appear, because eight boxes are practi- 
cally duplicates of those given. 


Table II.—Standard Boxes Made from the Grids in Table I. Er 


Amp. Ohms Grid Connections Grids 
capacity. per box. No. ofgrids. . a. box. 
PHONE UE MOREM x ERN PA HEINE — 
420 0-02 1 3in parallel. | 18 
300 0-04 2 35. . © 18 
280 0-045 1 Dee ы | 18 
255 0-06 3 3, 18 
200 0-09 2 9. . MET 
170 0-135 3 2. о © l8 
140 0-18 l Series. | 18 
120 0-27 6 2in parallel. | 18 
100 0-36 2 Series. | 18 
85 0-54 3 9 | 18 
10 0-72 4 " 18 
70 0-84 12 | @inparallel. | 28 
60 1-08 6 | Series. | 18 
60 1-26 18 į  2in parallel. 28 
50 1-44 8 o, Series. 18 
44 2-64 22 | 2 in parallel. 18 
35 3-36 12 Series. 28 
30 5-04 18 E 28 
22 10-56 22 ^ 48 


When connecting these boxes in the equipment, one complete 
box is always used for a division of the resistor. If the neces- 
sary capacity cannot be obtained in one box, two complete 
boxes are put in. This eliminates any taps in the box, aud m 
case one of the boxes is damaged it is only necessary to discon- 
nect the two end terminals. In the article referred to above it 
is stated that the boxes described in Table II. are applicable 
to motors ranging from 5 н.р. to 200 Н.Р. 

A somewhat similar method appears to be followed by 
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another well-known American firm, namely, the Electric Con- 
troller & Mfg. Co., of Cleveland. Six different sizes of Bree 
are supplied, having the characteristics given in Table III. : 


Table III. —Current Capacities and Resistances of Cast Grids. 


Grid Continuous | Resistance. 
No capacity at | n 
d 250°C. | Ohms at 25°C. | Ohms at 250°C. 
1 | 20 amps 0-218 | 0-240 
2 23> э 0-162 0-181 
3 | 887. 0-100 | 0-113 
4 | 44, | 0-052 | 0-0594 
5 60, | 0-020 | 0-0335 
6 | 80 , | 0-0163 | 0-0188 


These grids also are connected all in series, ог {хо in parallel 
or three in parallel. and the standard boxes are of three lengths. 


Fia. 1.—Cast-crip Resistors (G.E.C. of AMERICA) 


Шак the exception of the No. 1 grid, all the grids have the 
ethickness of eye, and four No. 1 grids occupy the same 

n on the supporting rods as three grids of any ога size. 

Particulars of the standard boxes are set out in Table IV. : 


Table ] IV. —Standard Boxes made trom the Grids in Table I ПІ I. 


Continuous Resistance. Connections Grids 


| Grid 


capacity | NG of per 
at 250°C’. |Ohms at 25°C/Ohms at 250°C., ^9 grids. box 
20 amps 5:236 5-760 7 Series. 24 
25 ,, 2-916 3-258 2 x M 18 
32 ,, 1-800 2-034 3 - 18 
40 ,, 1-308 1-440 1 | 2іп parallel. 24 
44 ,, 0-936 1-069 5 | Series. 18 
50 ,, 0-729 0-815 2 |2in parallel.) 18 
60 ,, 0-522 0-603: (07 Į Series. , 18 
64 ,, 0-450 0-508 | 3 |2in parallel. | 18 
75 ,, 0-324 0-362 2 |3 ,, » 18 
80 ,, 0-293 0-338 9 | Series. 18 
88 , 0-234 | 0-267 5 |2in parallel.) 18 
96 ,, 0-200 | 0-226 313 ,, - 18 
120 ,, 0-130 | 0-151 d. sys ~ 18 
132 ,, 0-104 0-119 5 |3, Е 18 
160 ., 0-073 0-085 9 |2,, ss 18 
180 ,, 0-058 0-067 7 43, » | 18 
940 ,, 0-033 _ 003 | 9 |3. | I8 


The other standard boxes made by the Electric Controller 
Co. contain twice and 2% times as many grids as the above box, 
and the resistances are proportionally increased. 

It is highly satisfactory to note that clamped terminals are 
being used. Such terminals are strong mechanically and good 
electrically. The sweated thimble is neither the one nor the 
other. 

In the case of the grids made by the General Electric Co. the 
&rid number appears to bear a direct relation to the resistance 
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of the grid, thus a No. 4 grid has a resistance of 0-04 ohm, and a 
No. 18 grid has a resistance of 0-18 ohm. 

The Controller Co. uses the letters A, B and C to indicate the 
arrangement of the grids. As an example, an A 1-48 box in- 
cludes 48 No. 1 grids, all in series; a B5-18 box consists of 
18 No. 5 grids, two in parallel and the pairs in series, It is 
unfortunate that in this case the grid number does not give a 
direct indication as to the resistance of the grid, otherwise it 
would be difficult to find a better designation. 

We are in favour of a three-part section name. The Roman 
numerals I., П. or ПІ. to indicate the arrangement of the grids 
and to form the first part of the name of any section. The 
second part of the section name indicating the resistance of the 
grids used, and in order to avoid the use of decimals the plan 
adopted by the General Electric Co. is recommended. The 
third part of the section name—separated from the second part 
by a dash —is a number designating the number of grids in the 
box. According to this plan a III. 2-—48 box includes 48 grids, 


(c) 
Fic. 2.—Gnrp RESISTORS (WEST). 
(a) Cast Grip; (b) SraMPED Grip Tyre 1; (c) STAMPED GRID TYPE 2. 


each having a resistance, of 0-02 ohm, and arranged three in 
parallel, the sets of three being connected in series. This use 
of the Roman numeral is & good one, since it indicates pic- 
torially the number of grids connected in parallel. It may be 
thought by some that this method discloses too much, but we 
have little patience with those who are of the opinion that the 
ohmic value and arrangement of a resistor should not be 
disclosed. 

Standardisation of resistors should include cast-grids, 
stamped grids and wire-wound units, and the same boxes 
should be used for grids and wire- wound units. This greatly 
simplifies manufacturing processes, and at the same time allows 
a workmanlike job to be made of the mounting of the boxes. 

American engineers appear to use cast- -grids for currents of 
too low a value to secure what home engineers mean by a 
mechanically robust grid. It is good practice to restrict the 
use of such grids to currents in excess of 80 amperes con- 
tinuous rating with a temperature rise of 200°C. For smaller 
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mechanical strength demanded by the rough treatment which 
they receive during manufacture.and in service. For still 
smaller currents a continuously-supported wire or strip is 
imperative, and the support itself should possess considerable 
mechanical strength. 

Tvpical cast-grids are illustrated in Fig. 1 (a) to (d). These 
grids are said to be made of a special mixture of cast iron. It 
were better to eliminate such '* special mixtures," and with this 
object in view we would say that it is the practice of one of the 
largest users of cast-grids in the country to use the ordinary cast 
iron of the general iron foundry for the manufacture of grids. 

The ratings of cast-grids, by West, built up in frames and 
exposed to free circulation of air are set out in Table V. 

The periods of service given in the above table are the times 
allowable in circuit out of every 15 minutes. In each case the 
temperature coefficient is 0-07 per cent. per degree centigrade. 


For stamped grids `“ stalloy " has been largely used. Of 
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aec ra n — 


Carrying capacity, amperes. 


чеш Weight, Mind 200°F 200*(*. rise. 300°C. rise. 
ohm. Я х 103 ае — S cx re RE QVE M ME ——- E 
Cont. Contd 5] 4 | 3 | 2| 6| 1; 2: a | ep ef a te nmana 
| | min. min. min. | min. min. тіп. min. min. | min. | min. min. min. | min. ' min. | min. . min. 
0-01 69 | 470 | 115 | 160 | 325 | 362 | 420 | 517 | 585 | 730 860 1,030 | 395 | 440 | 510 ‚ 626 | 710 | 885 | 1,040 1259 
0-02 5:9 400 | 88 120 | 214 | 240 | 276 | 338 | 388 | 478 553 675 | 260 | 290 | 336 | 410 | 472 | 580 670 . 890 
0-03 3-9 265 81 92 | 142 | 158 | 182 222 258 | 316 364 450 | 172 ; 192 | 221 27] 14 84 545 
: | | | | 3 3 442 55 
0-04 48 ' 330 | 70 80 | 137 | 152 | 177 | 216 | 247 | 305 . 350 433 | 166 | 185 | 215 , 262 " 300 | 370 425 525 
Table VI.— Particulars and Ratings of Stamped Grids. 
| | Current. carrying capacity, amperes. EE i 
77 тал е үт БЕН; ES 
Resistance Thick- Watt 200° F. C(t rion ` | i TM | 
cold, ness, ^ —— sees, rise. > 200 C TP. 3CO*C. rise. 
ohm. 1 S&W.C.. x10? — 1 ——-—-————-—— rue qom ЗР QUE Eu NE УУ S NM PM 
Br | | i 5 * é | l i 3 = € 
| ! Cont. ! Cont. | a A 2 | 1} 1 E | d Ж 4 3 | 2 | 13 | 1 i o 
, i | min. mn. mm. mın. | mm. | mm. | min. ! min. : min. | mm. | пип. min. min. | min. р, nik. 
0-043* , 16 мо | 37 | 51 62 68 (204 87 97/120. 138 1172 | 75 |. 82 | 90 тов: 1018 | 145. 167 | г 
0-058 IS , 412 | 32 ^ 44 ' 51 54, à8 63, 72 88 103° 126 | 62. 66| 70 ' 77, ss 108 | 195. 153 
0-077 20 305 : 28 | 38 , 41) 44. 49^ 53: 58, 67 77: 95, GO] 54| 59 ^ 64^ 71. SI^ 93 15 
0-102 22 235 22 30 | 33| 36) 38 40! 45! 50° лз 71] 40. 43) 46 49^ 35 61^ 70' wj 
0-125 24 166 21 20 | 31|- 33, 36 38, 41' 44 50, 55, 37! 40| 43 46 50 233, вр! w 
0192 ' 24 166 17  Á 243 | 96| 27 28 30: 32: 34 40! 45; 32| 33| 35' 371 40 43 50: x 
O-12t ; 2, 1 49 l2. 17 | 201 22! 94 26, 30 34 39. 49  23' 25) 27! 31^ 24! 39| i| x 
0-14 дэ | jp» ‚Ту 715 7. 18, 19, 20| 23: 26. 30 35 20! 21 93) 25 O8, 31] 3 R 
Ons | 24 59 9 12 | 16. l7 18) 19) 20, 22 24 30 17L 18) 30. 22 24) 27 | 3» 35 
0-22 26 | 376 ! 8 11 14 , 15, 16 | 17 | 17 19 2] © 26 16 174] 18}) 201 21 | 233.95. R 
033. | 36 | 376 | 7 , 9: 0 13| B| M| 1| 15, 17} 21. 123] 13} 14. 16 17' ls} 210p 35 
* Туре 1, Fig. 2. tT ype 2, Fig. 2. MM На 
Table VII. — Particulars апа Ratings of Wire wound Resistance Units (Eureka), 
dte c EIUMOD | v M ~~ T EN g mara <=. E Sem ч £5 ` - - —————————————_ — = 

SW Turns Weight | Carrying capacity 200°C. | Carrying capacity 300°C, 

ann | per of wie, — Ohms. - oe ree ере ——— —-- 

SUUS. | —— inch | ]b. | l Cont. 5 min. | 2 min. ] min. 1 min. | 5 min. ? min. 1 min. l min. 
3 37 00135 ! 380 , 04 | к: ie " e. | m эы 
34 40 0-022 280 © 0-7 si е И vds даж те sti da 
32 40 0-029 203 0-82 1-1 1430, 18 2.] 1-19 1:63 2.1 2.45 
30 | 36 | 6-039 155 , 0-93 1-25 164 21 2-4 1-48 1-92 2-45 2-8 
30 26 0-057 108 1-12 1-45 1:95 . 25 2.0 1-7 2:3 2-94 3-4 
°8 | 33 0-053 S4 1:27 1-65. 2.92 | 2-4 | 3:0 1:95 2-65 3:3 2.9 
26 | 32 ' 0-068 59 1-5 | 1-96 2-68 3:4 | 3-9 2-3 3-14 4-0 4:595 
96 ‚ 24 0-052 44 1:75 | 2-26 3-1 3:9 | 45 2-66 365 ^ 4:6 53 
24 24 | 0074 200 22 | 275 3-75 47 | 55 334 1 44 55 6-5 
24 f 18 0-055 22 2-5 3:2 4-35 5:9 | 6:4 3:77 5-1 0:5 Г 
22 20 | 0-10 15:3 30 | 38 5:2 066 | Т1 4:5 6-1 7-7 9-0 
22 | 15 0-007 11-50) 3:45 4:43 6:5 1:6 | 89 5.2 1-6 8-9 10-4 
22 , | 10 0-05 7-7 4:25 5:4 7-3 9-2 | 10-8 6-3 8.5 10-8 12-7 
20 | 15 , 0:128 6-9 4-4 5:7 1-1 9-8 | 11-4 nity) 9-0 11:5 134 
20 | 12 ; 0-10 5:6 4-9 6-4 8-6 11-0 | 12/7 0 75 10-0 13-0 14-9 
19 | 1m 0-128 46 54 7-0 9-6 12-0 140 | 82 | 108 14-1 16-4 
19 i 10 , 0:107 3-9 5:9 1:6 10-6 13-0 15:2 ' 89 12-4 15-2 17-5 
18 12 | 0-182 3-15) 66 | 85 11-5 14:5 17: / 10-4 13-3 17-0 20-0 
18 10 © 0-15 | 2-6 1:2 9-3 12-6 16-0 18-5 11-2 14-8 , 19-0 22-0 

7 10 0-265 | 2-03 | 8-2 10-5 14:3 18-0 21-0. 12-4 |! 16-8 : 21:0 25-0 
16 12 0-32 1:76) 88 | 113 15:3 19-3 22-6 13-3 18-0 99.8 26-5 
10 10 i 0:265 1-48 9:5 12-4 16-8 21:0 24-7 | 14-6 198 | 25.0 29-0) 
16 8 i 021 lH 17; 10-7 | 14-0 18-8 24-0 27-7 | 16:5 22-0 27-0 33-0 
14 9 | 0-375 | 0-80, 12-5 16-2 22-0 28-0 32-5 19-0 26-0 33-0 39-0 
]) 1 7 | 0-29 0-67. 14-2 18-4 25-0 31-0 37-0 22-0 29-0 37-0 44-0 

| 5 j O05; 155 | 200 27-0 340 | 40-0 24-0 32-0 40-0 470 


such grids, that used by West, depicted in Fig. 2, makes a good 
mechanical job. "The ratings of these grids are given in Table 
VI. With the exception of the 0-192 ohm and 0:33 ohm grids, 
all the grids are of stalloy. 

The carrying capacitv is calculated for grids built up in 
frames and exposed to free circulation of air, the period of 
service given being the time allowable in circuit out of every 15 
minutes. The standaid spacing is } in. for Type 1 and ў in. 
for Tvpe 2. 

Continuously supported wire-wound units may be wound 
upon split iron or steel tubing insulated with impregnated 
asbestos. A typical set of windings for a range of such units 
is appended (Table VII.). 

It would greatly simplify the work of electrical engineers and 
of large users of electrical machinery if the makers of resistors 
would furnish the thermal characteristics of their resistors. By 
so doing the user would be in a position to determine the rating 
for himself. 
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THE PROTECTION OF TELEPHONE CIRCUITS USED 
IN ELECTRIC POWER DISTRIBUTION. * 
BY E. K. SHELTON. 


The lack of svstem or standardisation in the construction of tele- 
phone circuits used in power distribution makes the problem of pro- 
tection a difficult one. The protection in many Cases Consists en- 
итеу or in part of home-made devices designed by the operating 
engineers. Which are more or less efficient, according to conditions. 

The main sources of trouble to which such telephone circuits аге 
exposed can be briefly stated as follows :— | 

l. Electrostatic and electromagnetic induction from the power 
circuit. 

2. Crosses with the power circuit. 

3. Lightning disturbances. 

Induction is likely to be the most troublesome on account of its 
being continuous, but lightning and crosses, although infrequent and 
of short duration, are likely to cause the most damage and danger. 

Electromagnetic and electrostatic induction cause noise in the 
telephone instruments and high voltage on the telephone lines and 
instruments, thus making communication difficult and dangerous. 
Transient currents and voltages caused by the operation of switches, 
lightning discharges to, or in the neighbourhood of the transmission 
line, short circuits on the transmission line, and arcing grounds affect 
the telephone line, due to the sensitiveness of the telephone instru- 
ments and the cumulative effect of the long paralleling. 

Induction between lines produces a vaqjtage between the wires of 
the telephone circuit, and raises the potential of the telephone line 
above earth. 

Voltage between the telephone wires results in a circulating 
current through the line, which produces noise in the instruments. 
This is an electromagnetic action caused by the fact that the wires of 
the transmission line cannot be spaced symmetrically with respect 
to both wires of the telephone line. "The effect is that of a residual 
loop in the transmission line, which may be exaggerated by abnormal 
conditions. The remedy is careful transposition of the telephone 
line, so that such induced voltages are broken into opposed sections 
and neutralised. Transposition of the transmission line also tends 
to reduce this effect. 

If unequal voltages are induced on the two sides of the telephone 
line, a circulating current will also result. This may be caused by an 
electrostatic induction due to the position of the telephone line with 
reference to the transmission wires and earth. It may also be caused 
by any circuit composed of the transmission line and earth return, 
such as a ground of one wire, triple or three multiple harmonic charg- 
ing currents in grounded star systems, single-phase grounded re- 
tum systems, &c. Transposition of the telephone line or the trans- 


mission line, or both, will not eliminate this trouble, but transposi- 


tion of ihe transmiss‘on line tends to reduce it. 

In general, the effect of higher harmonics in the transmission line 
is greater than that of the fundamental frequency, since both the 
telephone instruments and the ear are more sensitive to these higher 
frequencies than to the fundamental frequencies, although the mag- 
nitude of the harmonics is less. . 

One method of relieving this strain is to run a grounded shielding 
wire parallel and as close to the telephone line as possible. "This wire 
should he grounded at every tower. ' The method which has given 
best results in practice consists in the use of so-called “ drainage ?' or 
“bleeding " coils, connected between the telephone lines with the 
neutral point grounded. These coils present a path of low impe- 
dance to currents which pass equally from each of the two telephone 
lines to earth, such as charging current produced by the relation of 
the telephone line to the transmission line, and which, passing from 
the two ends of the coil in opposite directions to the centre, neutralise 
each other's magnetic effect. On the other hand such coils present 
a relatively high impedance to the high frequency alternating tele- 
phone currents. 

The number of these coils must be kept low, since they take a 
comparatively high exciting current from the low frequency ringing 
generator, and under certain conditions may also affect telephone 
transmission. "The installation of one drainage coil at each end of the 
line should usually be sufficient to obtain good results. If necessary 
a third may be installed at the centre of the line. 

For lightning disturbanoes only, uncomplicated by any of the 
other kinds of disturbances, a vacuum gap (the vacuum tube arrester) 
gives the best and most reliable discharge path to ground. The air 
gap is preferred to the vacuum gap in order to avoid the continual 
grounding of the telephone lines which would occur through the low 
breakdown path of the vacuum arrester as a result of the induced 
potential to ground, which may be quite high. Тһе vacuum gap is 
put across the telephone lines where the induced potentials can be 
controlled by careful transposition. | 


* Abstract of an article in the '' General Electric Review.” 
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Where there is any possibility of induction troubles the telephone 
line insulating transformer is of prime importance. This provides an 
insulation barrier of 25,000 volts test between the telephone instru- 
ments and the lines. | 

The recommendations for the classification and protection of 
telephone lines may be summarised as follows :— 


CLASSIFICATION OF TELEPHONE CIRCUITS FROM THE STANDPOINT OF 
| PROTECTION. 
Ах the position of the telephone circuit with respect to the transmission 
circuit determines the likelihood of troubles due to crosses or inductior, 
the telephone circuits have been classified with this point in view. 


Class 1.—Tele phone circ its which do not cross or parallel power lines. 

Class 2.—Tele phone circuits which cross but do not parallel power 
lines. 

Class 3. —Telephone circuits which parallel power lines but are not on 
the same towers or poles and do not cross power lines. 

Class 4. —Telephone circuits which are on the towers or poles with the 
power lines. 


This classification covers every possible case from a tele phone line far 
removed from the power circuit to one mounted on the transmission 
towers themselves. Classes 3 and 4 aie the most common. The rources 
of trouble vary from lightning only in Class 1 to lightning crosses and 
induction in Class 4. 


SrEctFIC RECOMMENDATIONS FOR PROTECTION. 
Specific recommendations for the protection of the telephone circuit 


according to the classification of the circuit into which it falls are as fol- 
lows :— ( 


Class 1. —Telephone circuits which do not parallel or eross power lines 

Disturbances : Lightning. | 

Recommendations : Vacuum tube lightning arresters from each line 
to ground at all tele phone stations. : 


Double-pole Switch 
with Expulsion Fuses 


Transposition of 
Telephone Lines 
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Telephone Line Insulating Transformer 


DIAGRAM OF CONNECTIONS FOR PROTECTIVE APPARATUS RECOMMENDED 
FOR TELEPHONE LINES, CLASSES 3 AND 4. 


Class 2.—Telephone circuits which cross 
lines. 

Disturbances : These circuits are subject to lightning disturbances and 
to contact with the high voltage power lines through broken wires, &c. 
They are not subject to any extent to electromagnetic or electrostatic 
induction. 

Recommendations : 


but do not parallel power 


(1) Combined double-pole fused switch and 


* lightning arrester in series with the main tele phone line on both sides of 


erossing at nearest telephone stations. 
other stations. 


Class 3. —Tele phone circuits which parallel power lines but are not on 
the same towers or poles and do not cross power lines. 

Disturbances : These circuits are subject to lightning disturbances aud 
electro-magnetic and electrostatic induction. They are not subject to 
contact with the power lines. 

Recommendations: (1) Insulating transformers at all telephone 
stations. (2) Combined double-pole fused switch and lightning arrester 
at all telephone stations on the line side of the insulating transformer. 
(3) Drainage coils preferably one at each end of line. 

Diagram of connections : A diagram of connections for the apparatus 
used on this class of telephone circuits is shown in the diagram. The 
double-pole horn gap shown on the diagram is not used on this class of 
circuit but on circuits coming under Class 4. 


Class 4.— Telephone circuits which are carried on the towers or poles 
with the power lines. 

Disturbances : These circuits are subject to lightning disturbances, 
electrostatic and electromagnetic induction, and to crosses with the power 
lines. 

Recommendations: (1) Insulating transformers at all telephone 
stations. (2) Combined double-pole fused switch and lightning arrester 
at all telephone stations on the line side of the insulating transformer. 
(3) Double-pole horn gap across line at each station on line side of all 
other apparatus for the protection of insulators on telephone circuit in 
case of crosses with the power lines after series fuses are blown. (4) 
Drainage coils installed with fuses at each end of line : ibly an addi- 
tional coil at the middle if the voltage to ground is not held to a safe value 
by two coils. 

Diagram of connections : A diagram of the connections for the appara- 
tus used on this class of tele phone circuits is shown in the diagram. 


(2) Lightning arresters at all 
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THE WASTING ASSET. 


What is known as the “ wasting asset ” is, unfortunately, 
an important feature, and one which often leads to financial 
instability, in most industrial concerns. Many assets, in 
their very nature, are of a wasting character. Land is an 
exception in this respect, but for manufacturing operations 
the amount of land that is involved is comparatively small 
from the ‘point of view of the: proportion of capital. 
Most of the expenditure in :uch cases is on machinery of 


one kind or another and on buildings; and the depreciation 


of machinery, generally speaking, is at a somewhat high 
rate. 

,Not only does the value of the assets come into the bal- 
ance-sheet, but such questions as depreciation also have a 
distinct bearing on the cost of production. This is some- 
_ times not realised to the extent that is desirable. We may 
go further and say that interest on capital is sometimes 
forgotten, with the result that very loose statements are 
made in regard to the cost of production. Take, for 
example, the cost of water power. Statements are occasion- 
ally made that the cost of some particular water power 1s 
extraordinarily low, but there. is generally a failure to state 
whether such prices include adequate provision for depre- 
clation and interest on capital. It is reasonable to take 
some such figure as 5 per cent for interest in such cases, as 
it is practically impossible for private enterprise to obtain 
capital on lower terms, and this charge should form part of 
the cost. In Government and municipal enterprises a 
lower figure is, no doubt, permissible. 

From the point of view of providing for capital charges, 
municipal undertakings are, no doubt, carried on upon a 
basis which is to some extent more satisfactory than is often 
the case with private enterprise, for the simple reason that 
capital must be repaid in а certain defined time. Оп the 
other hand, there is a very distinct weakness, due to the 
assumption so often made that the time for repayment is 
satisfactorv under all conditions, and is a fair measure of 
depreciation. More than one municipality has got into 
difficulties on this account. 

The subject has been brought to our notice once more by 
а new edition of a book by Mr. P. D. LEAKE on " Depre- 
ciation and Wasting Assets." This is a question which 
engineers have recently had before them somewhat promi- 
nently. Forexample, Messrs. F. Girt and W. W. Cook read 
a Paper a few months ago before the Institution of Electrical 
Engineers upon “ Principles Involved in Computing the 
Depreciation of Plant,” and they discussed at considerable 
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length the relative merits of various systems for dealing with 
depreciation. First of all ı here is the difficulty of deciding 
on the extent of depreciation, and, secondly, there is the 
question of bookkeeping in order that proper account shall 
be taken of all necessary items. In order to determine the 
amount of depreciation various laws have been suggested. 
There are, for instance, the straight line method, the annuity 
method and the sinking fund method, all of which enable us 
to arrive at ce: tain figures, but there is no guarantee that any 
one of them gives the correct result. We are glad to see 
that Mr. LEAKE realises that such methods can onlv be used 
to give an estimate owing to the fact that the useful life 
cannot be determined with certainty, nor is the remainder 
value a very definite figure. He, therefore, contends that 
the estimates should be revised from time to time wher 
necessary. We would go further, and say that a thorough 
valuation from time to time is the only safe means of arriv- 
ing at depreciation, for some of the factors are so uncertain 
that no other method can be considered reasonable. І тау, 
of course, be argued that obsolescence is a factor distinct 
from depreciation, but it is safer to consider depreciation in 
its broadest aspect and to let it embrace obsolescence, the 
extent of which can nWer be predicted. Further, the needs 
of an undertaking which expands more rapidly than was 
anticipated may have a marked effect on thé depreciation 
that must be met. 

In his preface Mr. LEAKE calls attention tothe import- 
ance of depreciation in discussing such a question as the 
fair share of capital, and "that of labour, in the annual 
profits of industry. This question requires more careful 


consideration as time goes on because the tendency is to 


increase the capital expenditure per man employed. 
According to a recent discussion of this subject by the 
President of the Engineering Section of the British Associa- 
tion the capital per individual employed is about £200 in 
engineering works, and the dividends thereon average 
4 per cent. The conclusion is reached that the annual 
earnings of the workman are equal to the annual earnings 
of £1,750 of capital. But if such figures are to be of value 
they must take full account of depreciation. 

In order to ensure that depreciation is dealt with on 
properlines Mr. LEAKE proposes that companies should be 
forced to keep a statutory register of plant in which the 
depreciation of all items would be entered. The French 
law requires not less than 5 per cent. of the surplus balance 
to be put to reserve, and although this may be far from 
sufficient it is at least a move in the right direction. British 
companies are not compelled to do anything to meet depre 
ciation. We think there isa good deal to be said in favour 
of such a statutory register, asit would show at a glance how 
the assets stand. It is much more difficult, however, to 
arrive at a means of ensuring that the depreciation allowed 
is what it should be. Leaving that difficulty on one side, 
there is no question that the splitt/ng up of plant into items 
is a proper course to follow ; the old method of adding the 
old and the new capital expenditure together and deprecia- 
ting the whole at. say, 10 per cent., is a misleading process. 

In considering this important subject we should like to see 
greater co-operation between the accountant and the engi- 
neer. [n some concerns the accountant has had things far 
too much his own wav, with the result that the depreciation 
that has been allowed by no means meets the case. and the 
apparent financial result is by no means sound, It is not 
the fault of the accountant that he is ignorant of the value 
of machinerv at special time of its existence ; it could not be 
otherwise. But the engineer, if he is competent, knows very 
fairly the value of his plant. Therefore, on him should de- 
volve the determination of the depreciation to be allowed. 
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Alternating Currents in Theory and Practice. By W. Н. N. 
James. (Cambridge: University Presse) Pp. vil. +353. 10s. 6d. 
net. | 


Most elementary books on alternating currents fall into one 
or other of two groups—namelv, those which presuppose 
mathematical knowledge on the part of the reader and those 
which do not. The invariable rule is for authors of such books 
to adopt an apologetic tone craving the indulgence of the 
reader, in the one case for doing what “they ought to do, and in 
the other for doing what they ought not to do. 

With perhaps one exception, in no branch of engineering 
do students present themselves so ill-prepared as in electrical 
engineering, and more particularly in alternating currents, 
The inevitable result of this lack of preparation 1s that students 
waste not only theirown time and that of their instructors, but 
also that of students who have had the grit properly to prepare 
themselves before joining the class. The fact that manv 
students fight shy of mathematics is due, in some cases, to 
faulty tuition; but now that the teaching of engineering 
mathematics has been made ` practical." there is less excuse 
for a student's ignorance than there was formerlv. 

To become an indifferent fitter a student has to spend from 
five to seven years at the bench. Nobody knows this better 
than the student himself. Why, we ask, should he complain 
when he is told that in order to obtain an insight into en- 
gineering " theory " it is necessary to devote two or three 
vears of his spare time to the studv of mathematics ? 

The absence of what we have called grit 18 à sure sign of 
decadence, апа those who encourage technical students to 
avoid the use of mathematics are unwittingly hastening the 
decadence. 

The book under review is one of the volumes in the Cam- 
bridge Technical Series, and the name of the author will be 
familiar to the many elementary students whose good fortune 
it has been to read a useful little book entitled “ Electric 
Light and Power.” The present volume contains an account 
of the fundamental principles of the alternating-current 
circuit, as well as a fair amount of matter on machines and 
apparatus, and, although there is little that is novel, the 
arrangement of the book is good and the reasoning is clear to 
the well-grounded beginner. 

Lack of novelty is neither a detriment. nor is it uncommon. 
Of the scores of books on alternating currents that have been 
published during the past 10 or 15 years, as far as we are aware 
there has been but one really novel book. Those who are 
employed by local education authorities, and who have to 
submit to the degradation of 30 or more hours of teaching 
per week, have neither the time nor the spirit to adopt novel 
methods, the more so since original thought counts for little 
with those who mark examination papers at a few pence each. 

Of the 11 chapters into which Mr. James's book is divided, 
the first five deal with fundamental principles. Тһе pre- 


liminary considerations set out in Chapter I. are followed by, 


chapters dealing with inductance and with the flow of single- 
phase alternating currents in circuits possessing resistance, 
inductance and capacity. In the latter chapter we think it 
would have been an advantage to consider what happens in a 
circuit having E, L and C when the impressed’ wave is not 
sinusoidal; also to plot curves for two examples, one series 
and the other parallel, in order to stüdy resonance. Power 
in alternating-current circuits is considered in Chapter IV., 
and multi-phase currents in Chapter V. The latter, though 
brief, is very well written. 

The remainder of the boqk deals with apparatus and ma- 
chinery. 16 is seldom one finds so much information on what 
some call the “ engineering side " in an elementary book, and 
we agree with the author that those who have worked through 
the book will be able to proceed at once to a specialised study 
of the particular machine or appliance in which they are 
interested. 

Having spoken well of the book, we feel to be on sufficiently 
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good terms with the author to venture to criticise some of his 
diagrams. Most of the diagrams could not verv well be better, 
and for this reason those which are badly drawn stand out 
prominently. It is verv important that all the diagrams 
should be well drawn in a hook intended for elementary 
students. otherwise how can voung students be taught the 
art of draughtsmanship ! 


Depreciation and Wasting Assets and their Treatment in 
Computing Annual Profit and Loss. By P. D. LEAKE. (Lon- 
don: Messrs. Sir dsaae Pitman & Nons, Ltd.) Pp. xxiv. 235. 
2ud edition, 10s. ба. net. 


This volume includes a careful survey of depreciation and 
present methods of meeting this serious charge on industrial 
concerns. We agree with the author that present methods 
leave much to be desired. The suggestion is made that 
limited companies should be required to keep a statutory 
register of their assets, showing the depreciation that is allowed 
each vear on the separate items into which the assets would 
be divided. This would eliminate the slip-shod way in which 
the question is handled at the present time, as it would give a 
complete record of capital expenditure from vear to vear and 
the extent tg which the assets are written off from time to 
time, not merely collectively but individually. The weak point 
about such & scheme is that there would be no statutory control 
of estimates of life of plant, nor could there be such control. 
This part of the record would depend upon the good faith of 
the officials, though doubtless some rough standard would ` 
arise in time. 

Since the appearance of the first edition of this work, three 
chapters have been added. The first. of these deals with the 
^ then value " of plant as discussed in the case of the National 
Telephone Co. v. the Postmaster-General. Readers will here 
find set out in convenient form the arguments which were used 
on the occasion of that historic arbitration. The second chap- 
ter deals with the proposals of the London County Council on 
London electricity supply. The greater part of this criticism 
appeared in the columns of THE ELECTRICIAN in 1915, but we 
find no reference to THE ELECTRICIAN in reproducing the article. 
The third chapter deals with depreciation and controlled estab- 
lishinents under the Munitions of War Act, 1915, and calls 
attention to the fact that at length a Government Department 
has shown readiness to allow depreciation on a commercial basis 
as distinct from the value that 18 placed upon it by the Inland 
Revenue Department. 

We need not here refer at any great length to the volume, as 
we deal with some of the points the author 1 raises in our Leading 
Article this week. Suffice it to say that the subject is one of 
great importance, and we recommend manufacturers to have 
Mr. Leake’s book before them, and to inquire whether thev are 
meeting the effect of depreciation on sound lines in the works 
under their control. 


Annuaire pourl'An 1917. (Paris : Gauthier-Villars et Cie.) Рр. vii 
» -R4O2--appendixes. 2 franes. 
The effect of the war on this well-known publication seems 


to be that the price is slightly increased, while the bulk of the 
body of the work is somewhat decreased, this decrease being 
more than counterbalanced by the length of some rather 
voluminous appendices. The contents are mainly of interest 
to astronomers and mariners, and in the present issue а very 
considerable section relating to physical and chemical data has 
been temporarily suppressed and replaced, seemingly, by others 
which refer to astronomy, spectroscopy, metrology (which 
is made to include such mundane affairs as the measurement 
of the tonnage of ships) and meteorology. A new editorial 
hand appears to some extent to have remodelled the general 
design of the publication, but а note in the preface leads us 
to think that this is due to some transient cause, and is merelv 
a temporary expedient. One of the appendixes by M. J. 
Renaud, dealing with the question of the alteration of legal 
time in the summer of 1916, is of much general interest, and 
discusses the matter both from the scientific, legal and com- 
mercial points of view, adding a few notes with regard to 
general experience and procedure in the other countries of 
Europe. 
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In THE ELECTRICIAN I have already dealt with the position of the 
Russian electro-technical industry, Russia’s requirements and import 
of electro-technical goods,* and the financial results of the important 
Russian electrical enterprises,] as well as the question of water 
power in Russia. As а conclusion and supplement to these articles, 
electricity supply in Russia before the outbreak of war and the lines 
of its future development after the war will be dealt with in what 
follows. 

According to statements of the Russian Ministry of Finance the 
tota] units delivered by all Russian central stations and isolated 
plants during the year immediately preceding the war—namely, in 
1913—amounted to about 2,000,000,000. In comparison with other 
countries this output is, however, very small. For instance, in 
Germany, in the same year, 2,800,000,000 kw.-hours were sold by 
the stations for public supply alone, while the isolated plants deli- 
vered about 10,000,000,000 units, so that the total kilowatt-hours 
supplied in 1913 in Germany were equal to about 12,000,000,000 
units. Inthe U.S.A., the output of all municipal and private stations 
for public supply was 11,533,000,000 in 1912. When we add to 
these 6,952,000,000 units, delivered by the works for electric railways, 
we arrive at a total output for-all the American stations amounting 
to 17,585,000,000 kw.-hours. "E. 

Hence, we see that the number of units delivered by the central 
stations and isolated plants in Germany was 64 times greater than 
in Russia, while the American stations (not including isolated 
. plants) delivered about eight times more kilowatt-hours than all the 
Russian stations and isolated plants together. Two of the greatest 
American stations (those of the Commonwealth Edison Co., in 
Chicago. and of the Niagara Falls Power Co.) alone generated in 1914 
more units than all the Russian central stations and isolated 
plants supplied in 1913. Тһе output of the first- named station was 
1,114,000,0C0 units and of the last-named 906,000,000, which make 
a total of 2,020,000,000. | | 

However, if the electricity supply in Russia has so far developed 
comparatively slowly it is now increasing at a rapid rate. Especially 
the electricity supply in the four Russian towns, Petrograd, Moscow, 
Baku and Lodz. which possess the largest electricity works in 
Russia, is increasing rapidly. This is clearly shown by Table I. :— 


Table I. Е | 
E |. | Lighting. Power. | Tramway. Total. 
Units delivered by all | 
Russian stations in 
DOOD сонынан 49,700,000 | 25,581,000 | 19,726,000 | 95,007,000 
Units delivered by the 
stations in Petro- 


grad, Moscow, Baku, 


and Lodz in 1913 . ...| 82.057.000 | 207.083.000 | 89,695,000 | 378,836,000 


The units delivered in these four towns in 1913 were as follows :— 
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— | Lighting. | Power. ‘Tramway., Total. 
Petrograd ............... 18.644.000 ` 41,490,000 34.872.000 , 125.006,000 
MOSCDW .................. 26,830,000 | 52.324.000 53.585 000; 132,740,000 
Baku .................. 2,920,000 | 79,860,000 р | 82.780.000 
ОРИ еы 3,663,000 | 33,409,000, 1,238,000; 38,310,000 

Total паа 82,057,000 | 207,083,000 ҮТ 378.836.000 


While in the cight vears 1905-1913, as will be shown later, the 
energy delivered by all Russian stations and isolated plants increased 
four times, in Germany the units sold rose during the same period 
only 3-4 times, Fn the years 1905 and 1913 the electric energy 
delivered in Russia was as shown in Table IH. :— 


Table II. 
ae А 2 | Per cent. 
Units delivered, 1905. 1913 Per cent 
| increase, 
By central stations — 
For lighting Lose Ress лэ WOCO |. 175.560.000 238 
For power, tramways, &e. 47,900,000 | 44, 800,000 829 
By isolated vlants— | 
For fighting ..................... T69 SEO OCO | 209 400.000 | S3 
For power, Ке, еа. 212,400,000. 1,045, 000,000 | 393 
GUL: ое К, 482.200.000. 11,874, 700,000 289 


* No Tue ELECTRICIAN, April 30, 1915, and May 7, 1915, 
T See Tue Evectricran, October 8, 1915, p. 29, 
і See Tur ELECTRICAS, January 7, 19106, 


As we see from this table, the energy delivered by the central 
stations for power and tramways shows the greatest tendency to rise: 
The units delivered for tramways alone increased from 19,700,000 in 
1905 to 205,200,000 in 1913, which is an increase of 941 per cent. 
Further, we see that the energy delivered by the Russian isolated 
plants was only double the energy delivered by the Russian central 
stations. Hence, the future prospects of the central station in 
Russia are moie favourable than in Germany, where the supply of 
isolated plants is 3:5 times greater than that of the central stations. 

In the statistics of the above table the figures for eight provinces 
of Russian Poland could not be included on account of the war. 
In the year 1905 37,000,000 units were there delivered. Assuming 
that in these cight provinces also, as in all the other provinces of 
Russia, the energy delivered increased fourfold, the units delivered 
iu Russian Poland must have reached in 1913 a total of 148,000,000. 
Therefore, the total energy, delivered in 1913 in Russia, was about 
2,000,000,000 kw.-hours, of which 20-5 per cent. were delivered for 
lighting and 79-5 per cent. for power and tramways. However, in 
1905 46 per cent. of the total energy was delivered for lighting. and 
only 54 per cent. for power and tramways, showing that in the 
Russian electrical stations and private plants the supply of power 
is gradually becoming more important than energy for lighting. 
The same tendency can be observed also in other countries. Thus, 
in the U.S.A.. from 1902 to 1912 the connected kilowatts for power 
increased by 842 per cent., while the connected kilowatts for lighting 
increased during the same decade by only 270 per cent. 

The energy for lighting, power, and traction delivered in the four 
Russian towns having the largest stations was as follows :— 


— Petrograd, | Moscow. Baku. | Lodz. 
Population ............... 2,000,000| 1.500.000, 300,000] 500.000 
Power stations, No. ... 4 2 2 : 2 
Installed capacity...... 64,280 58,100 | 32.000 | 16,250 kw. 
Total peak load ....... 12.826 48.130 ! 20,682 | 11.000 kw. 
Kw.-hours sold ......... 125.000,000 1132,740,000 а 090 38,310,000 
Kw..hourssoldpyercap.| 62-5 87 276 76-5 
Comprising— | 

Lighting ............... 39 19 3.5 9-6 p.c. 
Power ......ш.......... -33 40 96-5 87-3 p.e. 
Traction ............... 28 41 | 3-1 p.c. 


These figures are given generally for 1913. For some of the 
stations the statistics are published only for that year, and conse- 
quently these statistics must be used. If we compare this table 
with the one published in THE ELEcTRICIAN in 1913 (p. 399) in 
regard to the supply of electricity in London, Berlin and Chicago in 
1911-1912, we see that Petrograd, like London, consumed the greatest 
part of the energy for lighting purposes. On the other hand, Moscow, 
like Chicago, consumed only one-fifth of the energy for lighting, and 
was in this respect in a more favourable position than Berlin, where 
one-fourth of the total energy was consumed for lighting. Two- 
fifths of the total energy in Moscow was consumed for power, while 
in London for this purpose only 27 per cent., and in Chicago, 19 per 
cent., were so consumed. 

The centre of the Russian-Polish textile industry, Lodz, and the 
centre of the Russian naphtha industry, Baku, occupy a special 
position in regard to consumption of electrical energy for power, 
on account of the great. use of electric motors in these two towns. 
87-3 per cent. of the total energy was consumed for power in Lodz, 
and actually up to 96-5 per cent. in Baku. In the consumption of 
electrical energy Baku, with 276 kw.-hours per capita, holds the 
first place among all Russian towns. 

With the exception of the stations of Baku and Lodz, which pos- 
sess a high load factor of 61-4 and 32-7 per cent. respectively, the other 
Russian stations are pure lighting stations, with low load factors, 
which in 1913 were as follows: For the three Petrograd stations, 
28-6, 29 and 31-1 per cent.; for the lighting station of Moscow, 
24-8 (1912) per cent. ; for Kharkoff, 30 per cent. ; for Riga. 20:8 ; 
and for Odessa, 11-4 per cent. even. 

The use of electrical power in Russia is generally very small on 
account of the high prices of electric motors, this being the result of 
the high duties. The high tariffs for electrical energy also check in à 
great measure the general use of electric motors. While in Germany 
the normal tariff for power is only 16 pfennig (24.). and in Switzer- 
land 16 centimes (13d.)only, the normal Russian tariffs for power are 
about 16 kopeks (4d.) per unit—that is. more than 100 per cent. dearef. 
In some towns the power tariff amounts even to 18-20 kopeks (1.6 
4id.-5d.) per kilowatt-hour. In this way the fact is explained that 
in Petrograd the number of the electric motors connected was 10 
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1913 only 6,851, in Moscow (in 1912) 6,976, in Warsaw (in 1913) 
3,103, and in Lodz 2,404 (in 1912), while the number of electric 
motors connected to the Berliner Electricitütswerke was about 
15,000 in 1913-14. 

The small use of electric motors and the high tariffs for electrical 
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as only on this basis is cheap electric power possible. In the present 
state of Russian electricity supply there is, however, no tendency 
towards concentration. In 1913 there were only 12 stations with a 
capacity of more than 5,000 kw., as is to be seen from the following 
table :— 


energy are, moreover, a great danger to the whole Table III 
future development of the Russian industry after : 
the war. On account of high taxes, freight, wages, I | п. ПІ. IV. | V. VI. + VIL. 
prices of raw materials, &c., all countries will be | No. of. | Capacity Capacity : Ratio 
forced more than ever to produce cheaply and | | Total stations with Ratio of | fall of stations vL. V. 

: \ ; ы Country.’ Year.. No. of capacity HL:1L 3| OS reater 
economically ; otherwise, the home industrirs will | ET ZEN ooo p Ms stations | 8 | in 

; ; І | | stations, | greater than in p ee than 

not be able to compete with countries like the 5,000 kw. | per cent. | in kw. | 5900 kw, PET cent. 
U.S.A.’ Japan, &c., which have suffered very little — . — — — E аа саа Mi м D NR. 
through the war, or have even profited by it. The U.S.A. 1912 5,221 161 3-19, 5.135.000] 3.610.000 — 7095 
productive capacity of an industry depends, how- Germany 1913 4.040 103 | 2.090 2,100,000] 1,560,000 749% 
ever, principally on the great application of Russia . 1913 | about 220 12 About 5:50, 190.000 
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mechanical power, and the great productive capacity 
of the American industry is to be explained for the greater part 
bv the fact that wherever possible efforts have been made to 
replace manual labour by mechanical power. 

By rational generation and distribution of electrical energy 
electric motors in most cases become the most advantageous and 
convenient form of power, and only by the electrification of a factory 
can its capacity be raised without radical alterations. In countries 
with few coal depogits, and these not centrally placed, in which 
category Russia is to be found, the electric motor is, as we may 
learn from Sweden, Norway, Northern Italy, Switzerland, &e., the 
only rational form of power. 

Among the technical and industrial problems, the resolution of 
which has been made indispensable in Russia through the war, the 
adequate supply of electricity will certainly take a very important 
place. However, if we turn to the present state of affairs we see that 
electricity supply in Russia has hitherto been on a very irrational basis, 
being uneconomical and expensive. In Germany the decade 1900-1910 
was characterised by the development of electricity supply bv means 
of long distance transmission, and in the last few years further pro- 
gress has been noticeable there by the erection of large stations. 
Electricity supply in Russia, on the other hand, has not yet stepped 
out of the stage of uneconomical local stations. "The exploitation 
of large hvdro-eleetric works or of the potential energy accumu- 
lated by nature in the form of pit coal, brown eoal, and peat, in large 
stations, built on the spot, with long-distance transmission, has 
hitherto been, with a few exceptions, quite unknown in Russia. 
Moreover, the existing Russian steam stations, which work with 
expensive Donetz or English coal, correspond in no wise with 
the modern technical demands and are, with few exceptions, not up 
to date. 

Electricity supply has lately made such progress that machines, 
which some 10 to 15 years ago were the leading product of their 
time, are now little suited for generating cheap electrical energy. 
The most important Russian electrical plants were built about 14 
to 20 years ago, and have been only partially modernised since. 
Aecording to Russian statistics, in 47 Russian steam stations in 
1913, with a total capacity of 228.000 kw., there were 70 steam 
turbines, as against 137 old type steam engines, and of these there 
were 25 still working in 1913 in Petrograd. Of the larger Russian 
stations only the following were provided with turbo-alternators * 
The station of the Company for Electrie Lighting in Moscow, started 
in 1886 (1912: 10 turbo-alternators, Siemens & Nchuckert, with a 
total capacity of 35,000 kw.); the municipal tramway station of 
Moscow (1913: Six turbo-alternators, Brown & Boveri, ‘with a total 
capacity of 23.100 kw.); the municipal tramway station of Petro- 
grad (1913: Three turbo-alternators, with a total capacity of 7,500 
kw.); the station of the Company for Electric Lighting in Lodz, 
started in 1886 (1912: Six alternators with a total capacity of 15,000 
kw.); the station of the Electric Company of Odessa (Ltd.),in Odessa 
(1913: Three turbo-alternators, A.E.G., with a total capacity of 
7,500 kw.). АП the other stations were worked either with steam 
engines, or, like the three stations of Petrograd and the station of 
Baku, were partially provided with modern turbines and partially 
with old type steam engines; but even where steam turbines were 
employed, the sets had a capacity of only 2,500 kw. to 3.500 kw. 

But even if the Russian stations were modernised, as, for instance. it 
is intended in the ease of Petrograd at a cost of 15 million roubles 
(—£1.500,000), it would be of little service, for the entire present 
Russian supply is based on the wrong principle of local works, which 
can never supply cheap energy, the more so as thes are all working 
with expensive coal, having heavy freight charges. If. therefore, 
money were spent upon modernising the existing Russian stations 
the result would still be incomplete ; for within a few years Russian 
electricity supply will have to adopt a svstem of inter-connected 
stations, working with cheap, if even inferior, fuel, or water power, 


Among the 220 stations there are in, Russia 90 municipal works. 


Аз regards the total capacity of these 220 stations, there are 


unfortunately no precise statistics. More exact particulars are 
given in the Russian statistics for only 74 central stations. Of these 
works 43 were steam stations with a total capcity of 228,562 kw., 
while the total capacity of the 74 stations was about 248,000 kw. 
Among these were almost all the most important Russian sta- 
tions, so that the total capacity of the other 145 stations with an 
estimated average capacity of about 600 kw. each comes to about 
85,000 kw. The aggregate capacity of all the Russian central 
stations can scarcely exceed 325,000 kw. to 350,000 kw. The 12 
stations with a capacity of more than 5,000 kw. in 1913 were the 
following: The lighting station of Moscow, with 35,000 kw. ; the 
tramway station of Moscow, with 23,100 kw. ; the station of the 
Company for Electric Lighting of 1886 in Petrograd, with 25.000 kw. ; 
the station of the Belgian Company in Petrograd, with 18.460 kw. ; 
the station of the Company for Electrie Plants in Petrograd, with 
12,320 kw. ; the Municipal tramway station of Petrograd, with 
7,000 kw., to which should be added Baku, with 29,000 kw. ; Var- 
sovie, with 11,590 kw. ; Lodz, with 15,000 kw. ; Kiew, with 7,500 
kw.; Odessa, with 7,500 kw. ; and Riga, with 7,060 kw. 

As compared with the parochial character of Russian electricity 
supply stations, we have in Germany such undertakings as the 
Gróba works (in Saxony), supplving 814 places with cheap energy ; 
the Ampereworks of Munich, supplying about 348 places; and the 
station Kretschau, supplying 249 places ; further, 19 stations supply 
with energv 100 to 200 places each, 52 stations 50 to 99 places each, 
and 133 stations 10 to 49 places. 

The necessary conditions for building large stations for trans- 
mission certainly exist also in Russia. Besides large water powers, 
which were mentioned in a previous article, there stil] exist in Russia 
immense moors, which could supply cheap fuel for large stations. 

The surface in Russia covered with peat moors is in comparison 
with other countries, as follows* :— 


European Russia 38,000,000 ha., or 7-0 per cent. of the total surface, 


Germany ....... А 2. 837,000 ha., or 5-2 per cent. 
Sweden ............ 5,198,000 ha., or 12-6 per cent. | 
Finland .......... 7100.000 ha., or 20 per cent. 
Ireland ............ 475,000 ha., or 5-8 percent. 


The exploitation of these moors for generating cheap electrical 
energy, as is carried out in a great measure at Wiesmoor, near 
Aurich (Germany), ought to be of still greater importance in Russia, 
since just those provinces in which there are many moors are very 
far from the deposits of other fuel, such as coal or naphtha, which 
latter is very much employed as fuel for steam boilers. Since the 
moors are found only in flat country, there is in their vicinity no 
important water power, which could be used for electricity supply. 
On the other hand the moors are situated close to those provinces 
where important industries are already carried on; for instance, 
in the provinces of Vladimir and Moscow, with their highly- 
developed textile industry. єз 

The importance of the peat moors for the future electricity supply 
of Russia is to be seen clearly from the fact. that they 
can supply about 96 miliards of tons of poat. Even if, in 
calorifie value, a ton of peat 18 only equal to half a ton of Donetz 
coal. nevertheless the heat value of the existing peat reserves is 
equivalent to 48 milliards of tons of coal. "The total coal reserves 
of European Russia were valued before the war at only 75 milliards 
of tons, of which 56 milliards belong to the Donetz basin, and these 
relatively small coal reserves must in the first instance be reserved 
for the Russian metallurgica! industry, which will increase im- 
mensely after the war. 

In conclusion, reference may be made to the financial condition of 


— *lHektar 10 ,000 &q. |. meters, 
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the Russian electrical undertakings. According to the statistics ОЁ 
the Russian Ministry of Finance, the capital invested in Russian 
private enterprises for electricity supply in 1905 and 1912 was as 
given in Table IV. :— | 


Table 1V. 
5 1905. 1912, 
Number of companies, ............ 9 2] 
CAPRI rM 20,400,060 roubles $4,890,600 ronbles 
( £2, 090,000) ( £8, 4 50,000) 
Debentures оаа. 9,100,060 roubles | 15,700,600 roubles 
( £910,000) |o (£L 70,000) 
Capital and debentures .......... 39,000,600 roubles 100,590,060 roubles 


t 


( £3, 900,000) 
1198 ner cent, 
—— ————— M" 3-78 ner cent, 


(£10,050, GCO) 
14-43 per cent, 
7-66 ner cent. 


\ 


Profits in per cent, of the capital 
Dividends 


In the seven years from 1905 to 1912 the capital of the Russian 
private companies for electricity supply increased threefo'd, and the 
dividends more.than doubled, whereby these dividends exceeded 
7-3 per cent. This dividend, however, should not be regarded as 
a high one, for in Germany the average dividend of 189 electrical 
companies was in the five years 1607-8 — 1911-12. 8:13 per cent. 

Among the Russian enterprises for electricity suppiv the above- 
mentioned “Company for Electric Lighting of 1886 took a pre- 
dominant position before the war. This company was founded in 
1885 by Mr. Carl Siemens, with a capital of 1.006.000 roubles, and 
up to 1914 this capital graduaiiv rose to 50,000,000 roubles. About 
73 per cent. of the total share capital of 84,890.000 roubles, which 
was invested in 1912 in the Russian electric lighting companies, 
belonged to the ** Company of 1886 " and to the enterprises which 
were controlled by it. These enterprises, in which the German 
** Elektrische Licht und Kraft-Anlagen Akt. Ges.”’* and the * Bank 
für Elektrische Unternehmungen," of Zurich, are greatly interested, 
are known in Russia as the " Light and Power " group, and had in 
1912 a total capital of 66.250,000 roubles, shown in Table V. :— 


Table V. 


3 | Established. | Capital. 
Company for Electric Lighting of 1886 . 1886 40.000,000 roubles 
(£4.000,000) 
“Imatra " société Anonyme pour la: 
production et 1а distribution de 
l'énergie électrique (capital | 
Fr.30.1 0.000, of which 70 per cent. | | | 
is paid up) е иена нын канаты 1913 11,250,000 roubles 
(£1,125.000) 
Electric Power Company of Baku ...... | 1899 9.000.000 roubles 
(££00 000) 
Company for Power Transmission 
( leetro-peredatcha) | ........... dessus 1913 6,000,000 roubles 
( £600,000) 
' Total ...... — aise | 66.250.000 roubles 
| (£6,625.000) 


a —— —-— ——.- А 


In 1914 the * Company of 1886 " issued further shares to the extent 
of 10,000,000 roubles, so that the capital of this group has now risen 
to 76,250,000 roubles. е ` 

The second important group of Russian electric lighting companies 
is formed by a number of companies with a total capital of 20,080,000 
roubles, in close relation with the A.E.G. To this group belong. 
among others, the following companies: *“ Société d Electricité 
d Odessa (established 1910, capital 3,000,000 roubles); the © Elec- 
tric Company of Kiev" (established 1902, capital 6,000,000 
roubles); the “Central Electric Co." (established 1897, capital 
3,260,000 roubles), &c. 

As Was mentioned above. only about 90 to 100 Russian stations 
are municipal, but most of these municipal works (excluding the 
tramway works) are unimportant, and of little capacity. Of the 
more important municipal stations, we may mention the tramway 
stations of Moscow (23,100 kw.), Petrograd (7,500 kw.), Warsaw 
(4,000 kw.), and the lighting stations of Riga (7,060 kw.), Vilna 
(1,025 kw.), Vladivostok (1,350 kw.), Kharkow (2.500 kw.), Jaro- 
slaw! (1,240 kw.), &c. But during the war a strong tendency has 
been developing in Russia for the transfer of private stations into the 
hands of the municipalities. At the head of this movement stood 
the municipalities of Moscow and Kiev, and it benefited by the fact 
that most of the Russian private stations were entirely in the hands 
of German companies or. as is the case with the “Company of 
1886,” working for the greater part with German capital. 


* This company is closely connected with Siemens-Schuckert and the 
“ Deutsche Bank." 
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The Russian Government also has lately taken the point of view 
that the accumulation of large private capital in the electric 
lighting enterprises must be stopped as much as possible. and that 
electricity supply by the municipalities ought to bc fostered by every 
means. According to the project of the Russian Ministry of Com- 
merce and Industry, which, however, has not vet become law, certain 
restrictions in the granting of concessions for the erection of electric 
stations ought to be made. The manager and not less than three- 
fourths of the administrative members must be Russian subjects. 
Moreover. the companies have to be formed in accordance with 
Aussian law. When granting concessions, the tariffs for electrical 
energy must be fixed and special advantages for particular con- 
sumers are forbidden. Concessions may not exceed a period of 86 
vears, апа must be put in operation within five years after having 
been granted. The re-purchase by the Government can be effected 
after a period of 30 vears. 

But by thus increasing the difficulties of private companies and by 
granting facilities to municipal stations, which generally supply 
electrical energy much more cheaply than the Russian private 
stations, a rational electricity supply cannot be obtained. Тһе root 
of all evil in this case is the parochial character of the elec. 
tricity works, and from this disadvantage the municipal works will 
never be free. The erection of small, or at most, medium size, 
works. is the result. and each town or community is intluenced only 
by its local interests. Moreover, the political boundary of a town is 
at thesame time the limit of the area of the undertaking. Therefore, 
the local municipal stations are as uneconomical as the private ones. 
A rational and economical electricity supply can only be reached 
by State interference and the erection of large Government stations, 
working with cheap fuel or water-power. With a view to increasing 
the utility factor and diminishing the working costs the several 
stations should be connected by a high-tension network, while the 
sale of the energy produced by the State stations could be lefi in the 
hands of the existing company апа municipal stations. 

But although this solution is theoretically the only rational one. 
there are nevertheless great difficulties in the way of its realisation. 
The State purchase of the existing electricity works would not create 
any difficulties to the Government, as thc total capital of the private 
Russian undertakings in 1912 did not exceed 100,000,000 roubles 
(£10,000,000). 

On the other hand; great difficulties would arise in the realisation of 
this plan on account of the small development of Russian industries, 
the low density of the population, and the immense distances between 
the larger Russian towns. / 

Ав the consumption of energy in Russia in the eight years 1905- 
1913 rose fourfold and reached 2,000,000,000 kw.-hours, the con- 
sumption up to 1926, even at the former rate of development will be 
six times greater than in 1913, and will reach 12,000.000.000 units. 
If, therefore, in Russia in the next decade—z.e., till 1926—no plan 
is worked out for the tational and uniform electrification of the 
whole empire, then the reorganisation of the Russian electricity 
supply will have to battle with the same difficulties which are now 
checking the rational concentration of electricity supply in the West 
of Europe. 
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CORRESPONDENCE. 


a Урынын 
THE CHOICE OF VOLTAGE FOR RAILWAY ELECTRI- 
FICATION ON THE DIRECT-CURRENT SYSTEM. 


TO THE EDITORS OF THE ELECTRICIAN. 


Assuming Mr. Lydall wishes to put the case for the electri- 
fication of main lines as strongly as possible, there seems to me 
to be an inherent weakness in his proposal to use field control 
for increasing the speed of the driving motors. However 
economical and convenient this method may be, it seems un- 
sound in principle to reduce one of the torque-producing 


‚ factors in the motors by weakening the field at speeds where 


the train resistance is highest. Consequently with field 
control it is not possible to use the material of the motor to the 
best advantage when the load is greatest. 

What is really needed for main line work is a family of speed- 
tractive effort curves similar to that shown by Mr. Lydall, 
but produced by voltage control. As an example of curves 
obtained in this way, the locomotives on the Loetschberg 
railway may be mentioned, where single-phase commutator 
motors are used and the voltage is varied by means of trans- 
former taps. 
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Voltage control would also be more economical than resist- 
ance control in the shunting yard, where starting losses are so 


important. 


In making these comments I trust I shall not be thought 
presumptuous for referring to a type of motor condemned by so 


many before reaching its tull maturity. 


London, May 28. S. P. SMITH. 


ITALIAN WIRELESS TELEGRAPH INVENTIONS. 
TO THE EDITORS OF THE ELECTRICIAN. 


In the number of your journal for April 13th, under the above 
title in the column devoted to “ Legal Intelligence," M. Gerard, 
advocate, publishes the résumé of a case which was decided in 
Italv two years ago. The purpose of the publication was to 
support M. Artom’s pretensions to be the inventor of the tri- 
angular directive aerial and of the radiogoniometer. 

As it is not the moment to indulge in personal competitions, 
I reserve to myself the right to enter into the merits of the ques- 
tion when the war is over. For the moment 1 will limit 
myself to the following remarks :— 

1. M. Gerard is one of M. Artom’s numerous lawyers. 

2. M. Gerard's note contains nothing more than what M. 
Artom himself had already stated in his letters published in 
your journal in the autumn of 1915. 

3. M. Artom and M. Gerard's letters and notes might lead 
the reader to conclude that the Courts had exainined and 
decided the question who was the inventor of the triangular 
aerial and of the fadiogoniometer. This is not so. I quote 
from the judgment of the Court of 
Appeal: * lt is not decided here whether 
the inventions, the subject of the Italian 
patents No, 88,765 and No. 88,766. were 
made by the scientists Brown and Blondel, 
or by M. Artom, or by MM. Bellini and 
Tosi, whose research was the subject of 
the cases which were heard in the years 
1911-12, and which were terminated bv 
the transaction. The sole purpose of to- 
day's inquiry is to ascertain which of the 
two parties did not fulfil the obligations 
assumed with the ‘ transaction.’ " 

4. M. Artom exploits the obscurity of a 
Notarial Act in order to prove that it was > | 
my intention to recognise his rights to the | 
invention of the radiogoniometer. -I ex- | 
plicitly declare that this was not my in- 
tention. The Tribunal has interpreted 
the aforesaid act according to my views, 
the Court of Appeal according to M. 
Artom’s pretensions. Legal subtilties 
cannot render M. Artom the inventor of 
an apparatus which even now he has not 
understood, as clearly appears from all 
his publications, and in particular from | 
the last one of the “ Rendiconti " of the 
" Reale Accademia dei Lincei,” 1917, 
р. 50, abstracted in “ L'Elettrotecnica," 
1917, p. 237. 

5. M. Artom has always refused to 
accept a loyal inquiry into the question, 
such as Capt. Tosi and myself have often Fic. 
proposed during these last 10 years. 

6. Mv opinion is that neither М. Artom, noz myself, nor Capt. 
m have any claims to the invention of the triangular aerial. 

. The patents of the radiogoniometer in the countries in 
Ww hich the patentees must declare or swear that they are the 
real and sole inventors are in the names of Bellini and Tosi. 

8. M. Artom himself has recognised that I was the inventor 
of the radiogoniometer in a letter written to me on March 4, 


1907. The translation of the phrase relative to the question is 
as follows: ‘‘ I thank you for your letters of February 27th and 
March 1st. I very much approve the apparatus proposed and 


simagined by you for the determination of the azimuth, and I, 
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hope that you will also succeed in overcoming the difficulties of 

construction ‘viti. which you will meet. Altogether, it would be 

convenient to cover the thing immediately by a patent." 
Enghien-les-Bains, Mav 26. E. BELLINI. 


“THE THEORY OF ARMATURE WINDINGS.” 
TO THE EDITORS OF THE ELECTRICIAN. 

I am much obliged to you for sending me a proof of the 
abstract of the above Paper, which you are about to publish. 
In this connection I should like to sav that the Institution of 
Electrical Engineers have kindly permitted me to reproduce 
Tables II. and III. separately, in the form of a separate sheet, 
so as to be in а handier form for use in the design office. 1 
have already sent these sheets to many of my fellow designers, 
and shall be pleased to send them to others who would like to 
have then: if they will kindly drop me a line. 


London, May 24. S. P. SMITH. 


CHARGING APPARATUS FOR ELECTRIC OMNIBUSES. 


That the electrically propelled vehicle has come to stay is evidenced 
bv the remarkable number cf such vehicles in use, especially since 
the beginning of the war. "The progress of the electric vehicle has 
been mainly due to the fact that when the war started the best 
horse and petrol vehicles of all kinds were commandeered bv the 
Military Authorities, Further, the increased cost and more от less 
limited supply of petrol has helped to give an impetus to the elec- 
trical method of transportation by providing an opportunity which 
has been promptly seized by the manufacturers of electric vehicles, 
with the result that orders have been received bevond their capacity 
for early and prompt delivery. The electrical vehicle to-day occu- 


1.—View or Contactor PANEL FOR CHARGING ELECTRIC OMNI BUSES AT YORK. 


pies a strong position owing to its reliability and economy due to 
well constructed motors, chassis and thoroughly reliable and durable 
batteries. Although such rapid progress has been made we have 
not as fully appreciated the many advantages of this type of 
vehicle as has been the case in the United States of America, where 
it is estimated that there are about 40,000 electrical vehicles in use. 
A short time ago the number of electric vehicles estimated to be in 


use in the United Kingdom amounted to 150, but at the end of 1915 


this number had increased to something over 660. 

Many municipal authorities are beginning to appreciate the ad- 
vantages of electrically propelled vehicles, especially as they provide 
a means for boosting up their load at times of low peak. 


| 
: 
| 


358 —— | | THE ELECTRICIAN. 


While the conditions outlined above are more or less satisfactory: 
full advantage cannot be taken of electric vehicles until the charging 
arrangements in connection with any station are designed to give 
the widest scope for charging the vehicles, and thus further increase 
their useful range. It is with this idea in view that the B.T.-H. Co 
have recently built, for the City of York, in connection with the 
running of their electric buses, motor booster sets with a specially 
reliable and fool-proof control gear for charging the accumulators 
used in this service. 

The charging switchgear, which is as is simple as possible. and 
capable of operation by unskilled persons. consists of an automatic 
starter and battery switch, having no-volt and overload features. 
the whole of the switehgear being'installed in shelters placed at the 
outlving terminus, to which these "buses run. so that the cells can 
be charged when necessary at the end of the journey. 

The operation of this gear, which is controlled from outside the 
building. and the functions performed by the switchgear, are as 
follows :—On closing a small snap switch, the motor booster set is 
started up. but before this can be done, a field rheostat controlling 
the generator field, must he brought back into the weak tield position; 
this rheostat is interlocked with the other gear, so that it is im- 
possible to start up the set except under these conditions. The 
closing of the switch puts into operation the control gear of the 
motor, which consists of special series contactor switches, for which 
the В.Т.-Н. hold the patents. These switches remain open when 
апу current exceeding that for which they are set, is thrown on the 
motor, but when this current dies down, due to the motor speeding 
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Fra. 2.—View or ELECTRIC OMNIBUS ON CHARGE AT YORK. 


up, they will close in the correct sequence, bringing the motor up to 
full speed. When the set is up to speed, the generator volts may 
be raised by means of the field rheostat, until a point 18 reached at 
which the voltage is just above the voltage of the battery being 
charged, when the autematie battery switch closes the circuit to 
the accumulators, the charging current being further regulated by 
raising the generator volts by means of the field rheostat. 

The automatic battery switch is arranged to open in the case of 
reverse currents, due to the booster set shutting down from any 
cause whatever. 

Overload relays ate also included, giving cflficient protection 
against an earth on either pole of the generator circuit, and against 
overload on the motor circuit itself. When any relay trips it dis- 
connects the faulty circuit, and at the same time shuts down the 
motor booster set. If such should occur during the charging of the 
cells, these relays can be electrically 1e-set by re-closing the small 
snap switch used for starting. А similar snap switch is provided 
for disconnecting the starting gear when the charging of the cells 
has been completed. = 

The whole of the control operations outlined above are made out 
side the shelter in which the switchgear is enclosed, the control panel 
consisting of a small junction box, conveniently placed, containing 
the stopping and starting switches, field rheostat handwheel, and 
necessary terminals for connecting up the charging plugs and cables 
from the vehicle to the charging switchgear, these plugs and re- 
ceptacles being designed to comply with the requirements of the 
Electrical Vehicles Committee. 

Fig. 1 shows the control gear and Fig. 2 is a view of one of the 


omnibuses. 
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WOMEN IN INDUSTRY. 


A discussion on “ Women in Industry " took place at a meeting 
of the Circle of Scientific, Technical and Trade Journalists on May 
24, Mr. L. Gaster being in the Chair. | 

In the course of a few introductory remarks Mr. Gaster said that 
while all must share in the admiration of the work done by women 
since the outbreak of war, it was necessary to consider how far such 
efforts, made in an emergency, could be permanently continued 
without prejudice to health. It was desirable to know in what 
fields women had shown themselves specially apt and for what 
classes of work they were clearly unsuited. Mr. Baillie, the Chief 
Technical Adjudicator of the D.A. Section, Ministry of Munitions, 
had kindly consented to give them the benefit of his experience in 
regard to munition work, and they would also have the opportunity 
of hearing the views of others connected with special fields of labour. 
One important question for consideration was how far well educated 
people could take up higher positions in industry. Owing to the 
demands of the army very few young men were now being trained 
for chemistry, engineering and professional pursuits, and it might be 
that women could step in and till the gap to sume extent. In con- 
clusion, Mr. Gaster said that scientific and technical journalists 
should endeavour to elicit the actual facts on these matters and 
then to pass on the information thus acquired to the manufacturers 
and others interested. i | | 

Мг. С. H. BAILLIE, referring to the em- 
ployment of women in munition works, said 
that there had been three great steps taken 
early in the war—the agreement with the 
trade unions as to dilution with female labour, 
the distribution of the labour available, and 
the appointment of dilution officers to meet 
manufacturers and give advice on the sub- 
ject. In some cases there had been a pre 
judice to overcome regarding the employ- 
ment of women. It was easier to get con- 
sent for dilution with men and boys than for 
dilution with women. 

‘The variety of work being done by women 
tu-day had been strikingly shown at the Ex- 
hibition at the Royal Colonial Institute. Al 
this involved much re-organisation of work 
and he welcomed the opportunity of dis- 
cussing the matter with technical journalists 
in order that the nature of this re-organ- 
isation might be more generally known. 

The results obtained were due to the policy 
of re-distributing the work in each process % 
as to make the fullest use of the few skilled 
men available, and enable women to be 
| trained for some specific detail Thus m 
connection with drillirg, there were the separate processes of 
grinding the drills, setting the work and undertaking the actual 
drilling. Ву specialising on these distinct elements it was 
possible to make use of unskilled labour which, however, coul 
be trained in a very short time to do the one particular thing ех: 
ceedingly well. The general adaptability and versatile skill of the 
craftsman naturally involved a much longer period of training. 
This specialisation was not really a rew thing. It had already 
come about in engineering in the division of work among fitter 
millers, planers, &c., and was now onl y being carried to its logica 
conclusion. A notable instance of such methods was the Ford car. 
Speaking generally it was now possible to do, after a few mont 
training, what previously required years of training to accomplish. 

An important feature, also, was the ca.eful organisation of the 
training itself. No time was wasted and the process of instruction 
was carefully thought out; whereas in the old form of apprentice 
training it was common knowledge that the boy was expected to 
pick up knowledge rather than be instructed, and a great deal 0 
his time was spent in work which taught him very little. 

As regards the nature of the woik, they had found out that there 
were some jobs, those requiring manual dexterity and delicacy 0 
touch, particularly, which women could do better than men, some 
even that only women could do. On the other hand, there were 
naturally others that required strength and special forms of en: 
durance which could only be done by men. They had found that 4 
well educated woman picked up the work with greater ease than 4 
boy, and was helped by her keen interest in what went on. The 
advantages of this specialisation and organisation of detail were 50 
great that he did not believe either workers or manufacturers ж00 
be content to return to the old methods after the war. 
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The Chairman mentioned that letters had been received from 
the Prime Minister, the Rt. Hon. Arthur Henderson, thé Minister 
of Education, Lord Haldane and others expressing interest in the 
subject and regret at inability to be present. He also read a letter 
from Dr. Charles Carpenter, who emphasised the great value of 
women's labour in the South Metropolitan Gas Co.’s work, extend- 
ing even to their employment in the retort house. 

The Chairman then called upon Miss A. M. Anderson to open the 
discussion. 
© Miss ANDERSON (Н.М. Chief Lady Inspector of Factories) gave an 
account of the comprehensive work of the Home Office in connection 
with women’s work in the most varied fields. In many cases it was 
necessary to make very careful preliminary inquiries as to the kind of 
work which they could do, and the Factory department habitually ad- 
vied on these matters. In some instances, notably where the work 


was of à heavy character, special precautions had to be taken against, 


bodily overstrain. and there were naturally some kinds of labour for 
which women were physically unfitted. Speaking generally women had 
shown great care and zeal in the work they had undertaken ; the instinct 
for personal tidiness and cleanliness extended to their job. sothat in many 
cases they did the work in a cleaner and more finished way than men. 
In the employment of women human relations counted for a great deal. 
Almost anything could be done with them if the treatment of employers 
was kindly and considerate. Indecd, the danger was that they might 
overdo their exertions. In this connection we ought not to lose sight 
of the fundamental fact that whatever work women might do in an 
emergency their greatest sphere was the home. In the future it would 
be essential for the well-being of the nation to bear this in mind. and 
not to rely too much on women as a permanent source of labour in the 
same circumstances as men. While they would doubtless prove a 
valuable supplement to male labour their duties in the home and as 
mothers must receive first consideration and nothing must be done to 
impair their health and capacity in this respect. 

Mr. S. R. CHICHESTER (Explosives and Chemical De partment, M.O.M.) 
described his experience in explosive factories. Не had been surprised 

to find that women could be well employed in this class of work. The 
use of this kind of labour entailed danger to (1) the factory and (2) to 
themselves. Women were, however. found to be quite as careful as 
men. No disasters that had occurred could be attributed to women, 
and in his opinion the dangers had been much exaggerated. The ques. 
tion of moral dangers had been raised, but this presented no real 
difficulty. It had been supposed that women were useless on emer- 
gency, but this had not been found to be the case where fires had 
occurred. As а rule the men had not shown any objection to teaching 
the women. 

Miss Мохкногѕе stated that shop organisation was an important 
factor in the employment of women, — Foremen were not always success- 
ful in the management of women and it was better to have forewomen 
rather than foremen. The choice must be judicious. In many classes 
of work only educated women were suitable and these should be selected 
as forewomen. Moreover, it was desirable to have a foreman above the 
forewoman, and tact was necessary along with ability to work with a 
foreman. The object of the Ministry was to give employers con- 
fidence in women and to offer assistance; a certain number of women 
dilution officers were kept by the Ministry to give assistance. These 

personal experience and also the accumulated experience of the 
Ministry. Their work had been found most successful. 

Мг. ATTWOOD thought that the biggest trouble was at the top; the 
employee was what the employer made him. ‘The first difficulty was to 
educate the employer. It had sometimes been said that specialisation 
meant monotony, but monotony of this kind could be overcome. 
Mr. Attwood gave an instance of the advantages of specialisation, viz., 
the manufacture of splinter mattresses made up with asbestos. In a 
certain factory by means of specialisation wages rose by 50 per cent., 
but the wages cost went down in the ratio of 8-6to 6-4. For an interval 
of one hour twice a week the women workers m this factory were taken 


from their work and were given a lecture to illustrate the methods of . 


‚ handling and dealing with their work. This was found to be a great 
advantage. In several cases it was desirable to have a man in authority 
somewhere, It was found that women responded wonderfully when the 
employer had their good will. Men were suspicious on account of the 
past, and the employer must not expect labour to change its point of 
view as quickly as the employer changed his. This was impossible. 

Mrs. ARTHUR WEBB referred to factories run entirely by nuns as 
examples of success in this direction by women alone. 

Miss Cooke (Employment Bureau, Ministry of Labour) was rather 
afraid that a good deal of trouble had been due to a lack of realisation 
that the Ministry was there to meet difficulties. She asked what was 
to happen to girls after the war who were now earning large wages. 
Our object normally should not be to send women into the factory, but 
md aim at women's work in directions for which men were not suit- 
able, 


Canadian Society of Civil Engineers.—It is proposed to 
change the name of the Canadian Society of Engineers to the 
Canadian Institution of Engineers and to extend the aims of the 
Society so as to include electrical, chemical, mining and mecha- 
ucal engineers, | 


THE ELECTRICIAN. 


909 


e 
FACTORY INSPECTOR'S REPORT. 


The annual report of the Chief Inspector of Factories and Work- 
shops for 1916 has been issued by the deputy chief inspector (Mr. 
H. M. Robinson), in the absence of Sir Arthur Whitelegge through 
illness. We give the following extracts from the report, which is 
much shorter than usual, but on this occasion reasons of economy 
are responsible for the omission of the report of Mr. G. Scott Ram, 
Н.М. Electrical Inspector of Factories : — | 

The inspectors have again been largely employed on special war work, 
much on the lines indicated in last year’s report. Fourteen more of the 
staff have joined the Forees during the year, bringing up the number to 
45, and three more were lent to other Government departments, making 
this total 43. The medical inspectors have been actively engaged in 
dealing with the investigation and prevention of poisoning caused by 
the dope with which the wings of aeroplanes are varnished.and also by 
the materials used in the manufacture of high explosives. Mr. Bell. 
house, Dr. Collis and Miss Squire devoted much time to the work of the 
Health of Munition Workers Committee, and assisted in the preparation 
of the numerous memoranda issued during the year by that committee, 
Mr. Sydney Smith has given assistance from time to time tothe Reserved 
Occupation Committee ; he has also done much work with a view to the 
prevention of accidents and dust explosions in munition and other fae- 
tories, but the bulk of his time has heen devoted to securing adequate 
ventilation in acroplane works. The whole of the staff has been working 
at high pressure, and a great deal has been done in securing suitable 
fencing of machinery, adequate means of escape in case of fire. good 
sanitary and welfare conditions in factories and workshops generally, &c. 
The need for better arrangements in regard to accommodation for cloth- 
ing, preparing and taking meals, first aid in case of accident, &c.. has 
been long recognised by the factory department, and much has been done 
by the inspectors bringing these matters before occupiers in the course 
of their inspections. The question has been brought more prominently 
forward by the great increase in the number of women zu d in fac- 
tories during the war, and in many of the large munition works excel. 
lent provision has been made for the health, comfort and social welfare 
of the employees. Outside the ordinary range of duties, the most im- 
portant work done by our department during the year has been in соп. 
nection with the substitution of women in manufacturing industries, 
Again, as in 1915, considerable use has been made of the powers under 
sec. 150 of the 1901 Factory Act to allow latitude in the period of em- 
ployment and hours of work of protected persons. Although applications 
for relaxation of the law have been numerous and the inquiries involved 
have thrown a large amount of work on the inspectors, there has been a 
notahle decrease in the requests for the long hours that were common in 
the early months of the war. The general tendency has been to restrict 
the weeRly hours of work to an amount very little, if at all, in excess of 
those allowed under the Factory Act, and to arrange for more elasticity 
in the daily limits. This has enabled a number of applications to be dealt 
with by the general orders authorising various schemes of overtime and 
night shifts, but limiting the wcekly total in most cases to 60 hours and 
restricting the overtime to а certain number of days a week. Such of the 
previous general orders as it has been necessary to re-issue have been 
considerably modified, and new ordess have been made covering a few ` 
other trades. In many of the munition factories and in machine-tool 
and similar works full use has been made of the overtime allowed, while 
in shiphuilding, marine engineering and in some of the te xtile trades over- 
time has been intermittent, especially in those cases where special orders 
have been issued, many of these being only required to meet a sudden 
emergency. It is fairly well recognised now that continuous and exces- 
sive overtime very soon produces lassitude and slackness among the 
workers, and injuriously affects efficiency and both the quality and quan- 
tity of work. In one weaving factory special records were kept when the 
normal hours of 554 a week were increased for 16 weeks to 57, and for 
four weeks to 651. The output did not increase in proportion, and the 

difference was more marked when working the 65}-hour weeks. On the 
other hand, а moderate amount of overtime judiciously arranged has given 
satisfactory results. Some Sunday work of women and boys has been 
necessary in certain of the more important munition factories, and also 
in works where the processes are continuous and the loss of men has been 
heavy—e.g., mineral oil, explosives works and electric generating stations 
—but, as a rule, in these cases it has been possible to give the workers 
another day off instead during the week. 

Accompanying the report is one by Miss Anderson, H.M. Principal 
Lady Inspector of Factories, on the effect of the third year of war on 
industrial employment of women and girls. 


The Electric Vehicle as a Load for Central Stations.— 
In the * General Electric Review " for May, Mr. C. A. Rohr 
points out the desirability of the electric vehicle as a load for 
central stations. The electric vehicle, he claims, is cheaper 
than any form of animal transportation. 1n New York alone 
there is à minimum revenue of something like £2,000,000 to 
be derived by the substitution of electrical vehicles for horse 
traction. The load factor of electric vehicles is uniform at 
ЗО to 35 per cent. and, for the same plant equipment, the 
electric vehicle has 83 times the earning capacity of the electric 
flat-iron. | 
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d 
Mr. A. Ellis and Another v. R. Birkett. 


At Southend County Court recently Judge Tindal Atkinson heard this 
action, in which plaintiff and his son (Henry H. J. Ellis) claimed £100 
damages from Robt. Birkett, electrical engineer, for alleged breach of an 
indenture of apprenticeship. There was a cross-action for £50, said to be 
due under the indenture. 

Plaintiti's case was that Ellis, jun., who was йй for three years, 
had received no proper training ; in fact, that he got practically no 
instruction, and according to a witness he was only capable of filling the 
position of switchboard attendant at 25s. a week. 

DEFENDANT, giving evidence, said the training which Ellis, jun., had 
was such as to give him acquaintance withthe whole of the working of an 
up-to-date electricity station. At the end of two years the boy was well 
acquainted with the work. He considered that the boy’s knowledge was 
ade quate. 

Mr. Н. Fovrps, Birmingham, and Mr. Frank Ayton, Ipswich, stated 
that the method of training Ellis was usual and proper ; and evidence 
for defendant was also given by Mr. Jonas Dobson, rolling stock supt., and 
by Mr. Arthur Hoopel, an Assistant engineer. at the electricity works. 

The jury found for plaintiffs, awarding £50 to the father and £25 to the 
son. They also found for Mr. Birkett for £50 in the cross-action, the 
Judge having advised them that there was no defence to the claim, the 
contract not having been cancelled. 

Judgment was given jn accordance with the jury’s findings. 


. Alien Enemy Patent. i 


Last week in the Patents Court, Messrs. Croft Bros. applied for licence 
to use the German patent 11,898 of 1908 (granted to Franz Tacke), for 
an elastic coupling. 

For applicants, Mr. ARMSTRONG explained that the coupling, by a 
neat contrivance, gave a very desirable resilieney in joining upthe drivi ing 
to the driven shaft, and because of its quality was very useful in electrical 
works. In driving a dynamo it was advantageous to have а coupling 
hy which the vibration was not communicated to the proximate shaft. 
The one covered by the patent effected a saving in respect of renewals 
as compared with ot her ана Messrs. Croft Bros. made many kinds 
of couplings and they had lately had specific inquiries for that type. 

For the орропе nts, Mr. JusTICE said the patent was assigned to one 
Habermann in 1909 and a licence (sole and exclusive) was granted to 
the Power Plant Co., Ltd., who had been manufacturing the coupling 
under it and supplying the market. They were able to meet all the 
demands and to supply Messrs. Crofts into the bargain. The agreement 
by which they manufactured was not on the register ; it was a document 
prepared and executed in Germany. He was pre pared to show it to 
the Controller, together with the books of the company disclosing the 
firms for whom they manufactured 

The CONTROLLER said it was a misfortune that they did not get all 
these documents affecting the title of a patent on the register. There 
was nothing to force a man to place his name on the register and there- 
fore there was nothing to show who was the owner of the patent. 

Mr. JUSTICE protested against this view. He thought cross-examina- 
tion would show that applicants were net altogether in the dark. The 
Power Plant Co. was a purely British concern. Not only had it paid a 
5 per cent. royalty, but it had paid the income tax on the royalty. It 
had built up the goodwill and applicants wanted to collar our ‘business. 

The CONTROLLER, after c xamining the documents, said he was afraid 
that was one of the rare cases where the agreement disclosed was fatal 
to the applicants. There was a firm working under exclusive licence 
covered by document, who had gone to the expense to build up the 
English and Colonial trade and were coping with the demand. They 
were not disposed to interfere with anarrangement made before the war. 


VOLUNTEER NOTICES. | 
lst LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. C. S. Clay, V.D. 
Orders for the week :— 

Officer for the]Weck.— Platoon Commander C. Campbell. 

Next for Duty.— Platoon Commander А. Gerard. 

Monday, June 4th.—Technical for No 3 Right Half борау а{ Ке- 
geney-street. Drill No. 3 Company Left Half Company. Sig- 
nalling Class. Recruits’ drill, 6,30. 

Tuesday, June 5th.—Lecture 6.30, Physical drill and bayonet fighting, 
5.30 to 6.30. 

Wednesday, June 6th.—Drill, No, 1 Left Half Company, 6.15. 

Thursday. June 7th.—Drill, No. 3 Company, Left Half Company. 
Ambulance class by M.O.. 6.30. Signalling class. 

Friday, June 8th.—"l'echnical for No. 2 Company, Left Half Company, 
at Regency-street. Drill, No. 3 Company, Right Half Company. 
Recruits’ drill at 6.30 to 7.30. 

Saturday, June 9th.—N.C.O.s Class. 23. 
Hyman and the Instruction of Musketry. 

Sunday, June 10th.—Parade Clapham Common Station (Tube Railway), 
9.45 a.m., for work at Bombing School. Uniform. Rations to be 
carried. 

Armlets.— Members are warned that armlets must be worn at all plain 
clothes parades. 

Musketry.—For all Companies, see Notice at Headquarters. 

NoTE.—Unless otherwise indicated, all drills will take place at Head- 

' quarters (Balderton-street, Oxford-street, W.) 


Company Commander 
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PATENT REGORD. | 


E sed 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously inthe ordinary course. Names within parentheses arc those of communicators 
oj inventions. When complete Specification accompanies application an asterisk is affixed. 


March 19, 1917. 


3.937 Ѕтікк. Power traverses in electrically driven lathes, &c. 
3,956 WENGERS. Magnetic separators. 

3,958 Cooke. Maeneto-electric generators. 

3,974 & 3,975 CLARKE. Sound-wave receivers. 

4 Self-contained electric lighting apparatus. 

4 Medical induction coils. 

4,003 Gorpon. Electric heating apparatus. 

4,005 RvMER-JoNEs. Galvanometer for use on ships, &c. 


March 20, 1917. 
Telephone, &c., diaphragms. 


8888 


4,014 PILKINGTON. 
4,036 CoNRADI. Fusible cut-outs. 
4,042 TavrcR. Electric elobe manipulator. 
4,047 Ozmair (LTp.) & JcsgPH. Ozone generators. . 
4,074 Harpie. Supporting indirect or semi-indirect inverted shades. 
4,082 CaRNEv. Magnetic compasses. 
4,083 Cie GENERALE ELECTRIQUE. Producing metalljsed brushes for electric iacu nes. 
(22/5/16, France.) 
March 21, 1917. 

Permanent electric flash lamp. 

Coupling maeneto-generator with internal-combustion encine. 
1 Electric welding machines. 
42 AMMENTORP. Imitation electric candle lamps. 
44 PLETSCHER. Magnetic electric machines. 
46, 4,147 & 4,148 DucKHAM & Cc.. ё Bowrey. Oil insulated electric apparatus. 


March 22, 1917. e 


4,162 WARD & GartbsTONE. Electric cables, flexible cords, &c. 
4,174 Всім, Continuous-current electric generators, 
4,177 BRoucH. Glands fcr electric cables. &c. 

4,188 ІскАМІС ELEC. Co. (Cutler-Hammer Mtt. Co.) 


March 23, 1917. 


4,097 OGILVIE. 
4,116 WHEATLEY. 
4,118 GANDCLFO. 
41 (20,5;16, Denmark.) 
4,1 


- < 


Electric circuit controilers. 


ARRIS. 


4,196 Electrical transmitting apparatus. 
4,202 VEzgiTYS (LTD.) & Ions. Glotes for glow lamps. ^v 
4,225 Wooo. Railway zienalling systems. 


4,228 Stone & Co. & DARKER. 
for railway. &c.. vehicles. 
4,237 PnuILLIPS-BRINTON Co. Electric condensers. 
March 24, 1917. 
Qverhead trolley euide. 
(Volta Soc. Anon.) Electric !riving of submarit.es , &c. 
March 26, 1917. 


31! Macey. Lamp shade carriers. 

‚335 B. T.-H. Co. & Sucpen. Starting switches for motors. 

336 BRITISH WESTINGHOUSE ELECTRIC ё МЕС. Co. Systems of electrical ceatrol. 
1 


Electric generating and battery-chargzin& installations 


(2373/16, U.S.) 


4,260 Gout. 
4,288 MARKS. 


341 DavibsoN. X-ray localisation. 
‚356 Berry. Electric lamps. 
,370 KENNINGTON, Electric ignition devices. (10/14/16, U.S.) 


March 27, 1917. 


4.405 SwENscN. Electric marine depth indicator. 

4,418 ANGOLD, RAILING & ScLoMON, Arc lamps for projectors. 

4,427 MARCONI. Wireless telecraphy and telephony. (283.16. Italy.) 
(Cutler-Hammer Mfg. Со.) Drivine and control mechan 
ism of planine, &c., machines. 

Electric pocket lamp. 


March 28, 1917. 


4,456 McINNES. бас for telephones, &с. 

4,464 WARDLE ENGINEERING Co. & WILKINSON, 
lamps. 

4,479 EFANDEM Co. & WILLIAMS. 

4,480 Eranpem Co. & WILLIAMS. 
bulbs of pocket lamrs. &c. 

4,481 EFANDEM Co. ё STEFHENSCN. 

4,485 BUCKLAND. 


Lanterns or fittings for incandescent 


Switch apparatus for pocket electric lamps, &c 
Electric connection between cells or batteries aic 


Storage of dry cells and batteries. 
Maenetic ship raising apparatus. 


` 4,498 Courses & Guise. Catenary suspension of conductors for transmitting and trans 


forming electrical energy. 

4,491 B.T.-H. Со. (G.E.Co. Gear wheels. rolls, &c. 

4,493 Scc. pes MOTEURS SALMSON-SYSTEME CANTONE MUSIE. 
neto. (10,5/16, France.) 

4,506 Fokes & LAMBOURNE, Electric signalling systems. 


“ March 29, 1917. 


020 HALL. Electric flash lamps. 

.532 Trounson. Electric artificial horizon. ' 

068 HAYMAN & MorTEN. Electrically operated toy, &c. 

(G.E.Co.) Transformers. 

Heat treatment of railway and tram rails. 

‚588 Rounp. Electrodes for electric arcs for medical, &c., purposes. 
595 Garpe. Electric lamp holders and cord grips. 

,998 BROCKELBANK. Indicators and transmitters, &c. 


March 30, 1917. 


4,629 WHEELER. Securing shades &c. to electric lamp holders. 

4,638 B. T.-H. Co. (С. E. Co.) Gear wheels. 

4.644 GULLETTE & VANDERVELL. Маєпеїоѕ. 

4%51 Baker & HEvr. Renderine water radio-active 

4,659 Hosppay & Mann, EGERTON & Co. Control of electrical mecharism. р 
4.661 AUTOMATIC TELEPHONE МЕС. Co., SMITH & \МооріАМО. Telegraph system . 
4,662 INTERNATIONAL ELECTRIC Co. & Roose. Electrical apparatus. 


i March 31, 1917. 
4.676 Warr. Primary batteries or cells. 
4,679 RoBERTS. Electric switches, 
4,683 Stupp. Electric wall socket. 
4,701 HARRISON & RussELL. Incandescent electric lamps. 


April 2, 1917. 


Automatic device for wireless sienall ing. m 
Electric instruments for transmission and for reproduction of 500 
Protective gear for dynamos. 
4,758 DAVIDSON, DEARLOVE & PERRY. Telegraph systems. 


April 3, 1917. 
,806 GENERAL ENGINEERING Co. Power plants. 


4 
4,808 BEAVER & CLARENONT. 
4,810 Ов Ros. 


Rotating shield mag- 


~ 
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4,720 MORRISON. 
4,738 McQuiIRE. 


(8/4/16, U.S) 
Manufacture of electric cables. 
Generation and utilisation of power. 


June 1, 1917. 


! 


COMMERCIAL TOPICS. 


TRN At a recent meeting of the Victorian Institute 
ET of Engineers the President (Mr. H. R. Harper) 
ctor gave some interesting figures concerning the 
development of the power load in Victoria. At the end of 1915 
there were 1,915 factories using electric power and 26,385 H.P. was 
in actual use, compared with 1,782 factories and 22,584 H.P. in 1914, 
and 1,579 factories and 18,732 H.P. in 1913. In 1905 there were only 
349 factories in which the electric drive was employed and the horse- 
power of electric motors was only 2,174. Some idea of the rapid 
progress made by the electrical industry in the State may be 
gathered from the abstract of Mr. Harper's interesting address 
which is given in another column. 


* * * * 
j The following members have been added to 
ee 5 Lord Balfour of Burleigh's Committee оп Com- 


mercial and Industrial Policy :— 
Sir Charles Henry, Bart., M.P., Mr. J. A. Roxburgh, Sir William 


Pearce, M.P., Sir William Piiestley,.M. P. and Sir Archibald Williamson, 


Bt., M.P. 

These members take the places of former members of the Committee 
who are now members of the а : 
It has becn announced that the Advisory Com- 

Pis Enemy mittee on alien businesses consists of Mr. Ernest 

ИВЕ: Moon, К.С. (Chairman), the Hon. J. р. Fitz- 
Gerald, K.C., Mr. A. A. Allen and Mr. Gershom Stewart. The 
Committee has considered 771 cases; they } ave recommended that 
ordeis should be made for winding up in 436 cases and that in 111 
cases the enemy interest should be vested in the custodian. 
* * * * 


A somewhat unusual suggestion has recently 


= Издей Union been made by a member of the Amalgamated 
Examination. Society of Engineers, namely, to compel candi- 


dates for membership of trade unions to pass 
an entrance examination. 

In this way he hopes to safeguard trade unions against the influx of 
unskilled labour. In regard to his own union he suggests that candidates 
{ог membership should pass a searching examination in mathe. 
matics, including algebra and trigonometry, drawing office practice, 
applied mechanics, a working acquaintance with an up-to-date engi- 
neering workshop, and a knowledge of the commercial side of the busi- 
ness. We have every sympathy with the object in view, but we think 
that the scope of the examination might b» extended. We should like 
to add Papers on social science, citizenshipand the economics of industry 
to the above. | 
* * * * 


About this time of the year, when local authori- 


чаг 28 ties are considering their estimates for the сот - 
RÀ I od ing year we hear much of the allocation of the 


profits of electric supply, tramways, and other 
municipal undertakings for the relief of rates. Apart from the fact 
that the expedient of taking money from trading departments is 
resorted to when there are no genuine profits to allocate, we think it 
an imprudent course to take money until there are strong reserves 
and until eontingency and obsolescence funds have been built up. 
It is especially inadvisable to raid the reserves of electric supply 
undertakings at present when funds are urgently needed for exten- 
sions of plant, for power supplies, &c. "There was an interesting dis- 
cussion on this subject at the recent meeting of Manchester Corpora- 
tion. 

The chairman of the Finance Committee (Ald. Goldschmidt) stated 
that the rates would have to be increased by 4-34. in the pound. The 
increase was more than accounted for by the large reductions in the pro. 
posed contributions from the trading departments which were equal to a 
rate of 565d. The Gas Committee proposed to give only £9,112 (against 
£50,000), the Electricity Committee £16,570 (against £30,000), and the 
Tramway Committee £50,000, compared with £100,000. It was im- 
possible to say what would be the effect of the war on local finance. A 
great deal of municipal work was being deferred, and there would have 
to be a considerable expenditure when hgstilities ceased. He strongly 
advised the Council to go slowly when war ended, and to extend the 
expenditure over several years. 

When the estimates of the various committees were being dealt with 
Ald. Goldschmidt moved an amendment to the Electricity Committee's 
proposal that their contribution should be £30,000 instead of £16,570. 
He pointed out that the Finance Committee had passed a resolution 
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requesting the chairman to move an amendment to the proposals of the 
Gas, Electricity and Tramway Committees that their contributions 
should be similar to those given last year. The Finance Committee 
wished to avoid an increase in the rates, and looking at the aecounts of 
the Electricity Committee he thought they were justified inasking them 
to provide £30.000. 

Inthe course of the discussion Mr. Mc Lachlan said he thought they ought 
to organise a campaign for larger State aid for various public services. 
If they were going to starve their trading departments by a policy of 
drawing their life ’s blood they were acting directly contrary to the best 
interests of the city. Over and above that, they were acting as enemies 
to their country, because they were handicapping it in the race for indus- 
tri supremacy which would come later on. 

е plying for the Electrical Committee, Ald. Walker said it was all very 
well for people to talk of increased prices, but he reminded them that the 
department had customers with contracts extending over several years. 
Any increase in the price would therefore fall upon the small consumers, 
who were already paying a high price. If the Council determined that 
the Electricity Committee's contribution should be £30,000 it would 
c 1tainly mean increased prices for someone. 

Ultimately, the Council adjourned for a fortnight without coming to a 


decision. * * " * 
In the annual report of the Publie Trustee's 
Alien Enemy Department it is stated that the Public Trustee's 
Property. statutory duties as custodian of enemy property 


in England and Wales have [сеп extended by the Trading with the 
Enemy (Copyright) Act. 1916. 

Under the Proclamations issued soon after the war began and in 
September last, all persons having any claim against any enemy estate, 
or in regard to any debt duc to them from enemy estates, were directed 
to register those claims with the Public Trustee, Particulars of some 
40,000 separate claims have been recorded and placed at the service of 
the Enemy Debts’ Committee. 

The returns made of property in this country held by British persons 
for enemies, and of debts due by British persons to enemies, number 
over 35,000. It is not yet possible for the Public Trustee to state whether 
British persons hold more German property than Germans hold in this 
country. The Vesting Orders made by the Court and by the Board of 
Trade under sec. 4 of the Trading with the Enemy Amendment Act, 
1914, have the effect of transferring to the Public Trustee property be- 
longing to, or held or managed for, enemies or enemy subjects. The 
value of all property so vested amounts approximately to £12,000,000. 
The Public Trustee has also received from Controllers appointed by the 
Board of Trade under the proviso of sec. 1 (3) of the Trading with the 
Enemy Amendment Act, 1916, approximately £2,000,000, representing 
the proceeds or the partial proceeds of enemy capital in companies and 
businesses, or amounts due to the enemy creditors of such companies or 
businesses, in course of being wound up. 

ж * * * 

h In virtue of his powers under the Defence of th 
Sulphuric Acid Realm Regulations, the Minister of Munitions 
Control. . has ordered that no person shall as on and from 

the 11th inst. until further notice manufacture sulphuric acid except 
under a licence issued by or under his authority. 

No person manufacturing sulphuric acid shall, until further notice, use 
during any one calendar month more than 10 tons of 95 per cent. sul- 
phuric acid (or its equivalent in acid of other strengths) for the purpose of 
all other manufactures, trades and businesses carried on by him except 
under and in accordance with t he terms of a licence issued by or under the 
authority of the Minister of Munitions. 

No person shall supply sulphuric acid (including Waste sulphuric acid) 
to any person except under and in accordance with the terms апа condi- 
tions of a licence. Provided that no licence shall be required to supply 
not more than 56 lb. of 95 per cent. sulphuric acid (or its equivalent in 
acid of other strengths) to any person during any one calendar month. 

No manufacturer of sulphuric acid or agent of such a manufacturer 
shall charge or receive in payment for any sulphuric acid supplied by or 
through him a price exceeding the maximum price dues for sulphuric 
acid. The maximum prices do not apply to—(a) Sulphuric acid supplied 
to persons outside the United Kingdom under export licences ; (6) sul. 
phuric acid manufactured outside the United Kingdom ; (c) sulphuric 
acid made wholly from brimstone ; and (d) sulphuric acid specially 
purified for laboratory purposes. S 

All persons engaged in producing, manufacturing. selling, distributing 
or storing sulphuric acid, &c., shall make such returns with regard to 
their businesses as may from time to time be required. For the purpose 
of the Order the expression sulphuric acid shall include sulphuric acid of 
all strengths up to 100 per cent., H,SO,, but shall not include acid con- 
taining free SO, (commonly called oleum or fuming sulphuric acid). 
Applications in reference to the Order should be addressed to the Director 
of Acid Supplies, Ministry of Munitions, Department of Explosives 
Supply, Storey's-gate, Westminster, S.W. 1. 

р 2 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Aylesbury.—The L.G. Board has sanctioned the borrowing of 
56.000 for extensions of the electricity generating plant and mains. 


Croydon.—The Council have authoriscd the laying of a new main 
from the electric supply works to a factory of Messrs. Gillett & 
Johnston at an estimated cost of £2,000, and application has been 
made to the L. G. Board for sanction to a loan of this amount. 


Finchley.—As the Ministry of Munitions does not consider the pro- 
posed extensions of the electricity undertaking necessary, the L.G. 
Board has refused sanction to an application for a loan of £14,000. 


Hayes.—The Uxbridge Electric Supply Co. has notified ak a 
Rural Council of its intention to lav a power cable to supply works in 
Hayes. | 

Ilford.— Recently the L.G. Board, in reply to an application fcr 
sanction to borruw £10,000, wrote that the proposed additional 
generating plant was not required, as the Board was advised that «ll 
that was necessary was to install converting plant at Ley-street, and 
transmit by new cables to the works concerned. 

The electrical engineer (Mr. A. H. Shaw) has now submitted a pro- 
posal to install a 250 kw. converter at Ley-street to convert from 1.-t. d.-c. 
to high-tension three-phase current, and to lay a h.-t. cable from Ley- 
street to the works. and also to install a 250 kw. converter in Grove-road 
&ub-station to convert from h.-t. а.-с. to l.-t. а.-с. The estimated cost is 
£5,800 and the Electricity Committee has adopted the proposal. 


Willesden.—The Council has rcnewed its application of last 
January to the L. G. Board to lay an additional h.t. cable from 
the power station to certain proposed new works. 

The reduced scale of charges for current supplied to shopkee pers for 
outside lighting has been abolished during the period of the war. 

On the recommendation of the electrical engineer (Mr. A. W. Blake) 
the scale of wages for the technical staff has been revised as follows :— 

Senior charge engineer and meter tester, 40s. per week, rising to 50s. 


maximum ; shift engineers, 35s. to 47s. 6d. ; junior engineers, 20s. to · 


30s. ; works foreman, 50s. to 60s. ; plumber jointers, 45s. to 52s. 6d. ; 
mains ganger, 40s. to 47s. 6d. ; arc lamp mechanic, 37s. 6d. to 45s. ; 
arc lamp trimmers, 30s. to 37s. 6d. : and installation inspectors, 37s. 6d. 
to 47s. 6d. In all cases the annual increments are 2s. 6d. per weck. 


GENERAL. 


Belfast.— Out of the applicants for the position of mechanical 
engineer at the electricity works the following six have been selected 
for interview by the Tramways and Electricity Committee : Messrs. 
John R. Davison (Manchester), J. Fairbairn ( Bradford), R. H. Patter- 
son (Barnes), Wilfred Yorke (Sunderland), Robert Lyle (Belfast) and 
W. G. Moffatt (Belfast). 


JBexley.—The Urban District Council have increased the salary of 
their electrical engineer and tramways manager (Мг. Н. P. Stokes) by 
£100 per annum as from Jan. 1, 1917. 


Birmingham.— The Electric Supply Committee has decided to 
increase the amount allocated to relief of rates this year írom 
£25,000 to £27,700. 

Board of Trade Electric Power Committee.—In addition to those 
mentioned in previous issues, Aberdeen, Hornsey and Willesden 
Councils have passed resolutions protesting against the inadequate 
representation of municipal undertakings on the committee. 


Bolton.—The electricity department has decided to grant £2,000 in 
aid of rates. Last year no contribution was made. 


Chichester.—In connection with the proposal to adapt the County 
Hall, Chichester, for the use of the Council, plans are being prepared 
for an electrical installation, &c., at a cost not exceeding £500. 


Crompton.—The Councils of Crompton and Royton are in nego- 
tiation with Oldham Corporation for a supply of electric current in 
the two districts. 

An agreement has already been arrived at on certain points, including 
the compulsory area, the cost of obtaining the order, and the suggested 
term of 30 years for the duration of the agreement. 


Ewell.—The Board of Trade has granted the application of the 
South Metropolitan Electric Tramways & Lighting Со. for a pro- 
visional order to enab!e them to supply electricity in the parishes of 
Cuddington and Ewell in the Epsom Rural District. 
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Keighiey.—The Mayor (Mr. F.W. L. Butterfield) inaugurated the 
recent extensions of the electricity undertaking yesterday. 

The first power station was opened in 190], with a plant of 440 kw. 
Owing to the increasing demand for power several additions were made 
to the plant until, at the end of March last, the outlay on the works had 
rcached a total of over £146,000. А souvenir booklet issued by Mr. 
Harry Webber, borough electrical engineer, gives a history of the de- 
partment. For the past five years the department has been entirely 
self-supporting, with a fairly reasonable margin of profit going to reserve, 
while paying a fair proportion out of revenuc towards the general distiiet 
fund. With the latest additions the price of the plant is now only 
£15-38 per kilowatt, which is probably as low as any undertaking of the 
kind in the United Kingdom. The price per unit obtained during the 
year ended March, 1916, was 0-86d., averaging the returns of traction, 
lighting and ро the rates of charge varying from 5d. per unit for 
lighting to a little under $d. for power. In 1910 the plant capacity of 
the dhdertaking was only 740 kw. ; now it is 10,000 kw. 


Liverpool Strike.— The Liverpool electric wiremen, who have been 
out on strike for a fortnight, have resumed work, the Minister of 
Munitions having agreed to receive a national deputation. 


Mexborough-Swinton Electric Supply.—Rawmarsh Council has 
decided to obtain expert advice as to the purchase from the Mex- 
borough and Swinton Tramways Co. of the Rawmarsh and Swindon 
electric supply undertaking. Subsequentlya joint conference of the 
Councils of Swinton, Mexborough, Greasborough and Rawmarsh will 
be convened tc consider the matter. | 


Reading.— The Corporation has increased the salary of the engi- 
neer and general manager of the tramways (Mr. C. F. Craven) from 


£600 to £800 per annum. 


Stafford.—The Electricity Committee has increased the salary of 
the electrical engineer (Mr. W. H. Robins) by £50 per annum, with a 
further increase of £50 in two annual instalments. 


Wolverhampton.— The Indust:;ial Development Committee reports 
that a number of new industries have been and are being brought 
into the town. Various factory sites have been purchased and old 
works have been enlarged. During the last two years the Corpora- 
tion have passed plans for 140 alterations and additions to existing 
works in the borough. "These developments should mean a greatly 
increased demand for electric power. 


HYDRO-ELECTRIC NOTES. 


Canadian Water Power.—The Imperial Trade Correspondent at 
Calgary (Mr. J. F. Sweeting) states that some preliminary work, 
which will probably include. the laying of a light railway, is being 
done in connection with the development of water power at Rocky 
Rapids, about 150 miles west of Edmonton on the North Saskat- 
chewan river. 

Hydro-Electric Power in Bombay.—It is proposed that an official 
of the Public Works Department should report upon the develop- 
ment of water-power in the Bombay Presidency, and the possi- 
bility of erccting further hydro-electrie plants. 


Swiss Water Power Legislation. A Federal Law, dated Dee. 22. 
1916, laid down the principle of the general supervision by the 
Federal authorities of the utilisation of hydraulic power derived 
from public or private watercourses in Switzerland, leaving, as here- 
tofore, to the cantonal and other local authorities the granting of 
concessions. At least two-thirds of the directors of a concessionaire 
company must be Swiss citizens and domiciled in Switzerland, and 
no transfer of the concession may be made without the consent of 
the conceding authority. 

The “ Feuille Fédérale " of April 25. contains the text of a circular 
sent by the Federal Council to the Cantonal Governments relative to the 
drawing up of local regulations to give effect to the above-mentioned law, 
and fixing Jan. 1, 1918, asthe date of its coming into operation. 


Water Power in Italy. —The Supreme Council for Public Waters 
has granted concessions to three local. companies for increases "P 
water-power to be derived from the river Nera in the province 0 
Perugia, and from the rivers Piave and the Cordevole, in the province 
of Belluno. 

The Council is considering applications for similar concessions, and 
studying the water-power possibilities of various streams in the Cunce 
and Rome districts and the lakes of Albano and Nemi. 
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LIGHTING AND INDUSTRIAL POWER. 


Burton-on-Trent.—It has been decided to illuminate the streets 
during the autumn and winter by means of electric lamps suspended 
over the tramway routes. E pe: codec d 


Electric Power in Madras.— The demand for electric power in the 
Madras area is increasing in a satisfactory manuer, and at present 
about 50 industrial undertakings use electric power, including .aw- 
mills, oil and flour mills, printing works, cement factories, &c. lt is 
stated that if the local electricity station could meet the demand a 
number of other works would take a supply. Large extensions are, 
however, contemplated, but there is a difficulty in obtaining the 
necessary plant and materials from England. 


Electrie Propulsion of Battleships.—It is announced that contracts 
totalling approximately about $2,000,000 have been placed by the 
New York Shipbuilding Co. for supplying the necessary electrical 
equipments for the propulsion of ;the new super-dreadnoughts 
" Colorado " and " Washington." The equipments will be practi- 
«ally duplicates of those for the U.S.S. * Tennessee." The four pro- 
pellers, instead of being mechanically connected to turbines, are to be 
driven bv individual motors. The current for the motors will be 
supplied by two turbine generators. 
generating equipments and propelling motors, the contracts include 
auxiliaries for the main turbine generators and smaller auxiliary 
turbine génerators for supplying light and power. 


St. Austell.—The Council has decided that it cannot vary the 
Lighting Committee's recommendation of December last not to pay 
the electric company in respect of the lighting of 95 public lamps dis- 
continued for 12 months. 


ELECTRIC TRACTION. 


Ashton-under-Lyne.—The Tramways Committee has decided to 
abolish halfpenny fares, to introduce penny stages on shorter routes, 
and to increase the_price of workmen’s tickets. The Stalybridge, 
Hyde, Dukintield and Mossley Joint Tramways Board are also revis- 
ing their fares. 


Birmingham.—The Tramways Committee recommend the Council 
, to approve of a general revision of tramway fares. 

The Council is asked to sanction the broad principles of a revision, 
leaving the details to be worked out subsequently. The price of work- 
men's tickets will also be reconsidered, the desire of the committee being 
to revise the schedule of fares so that sufficient income will be derived in 
future to meet the ever-increasing expenditure of the department, par- 
ticularly in the cost of materials and advancing wages. 


Glasgow.—The Corporation have been informed by the Lord 
Advocate that the sale of tickets on the Corporation tramcars for a 
prze "sweep " scheme in aid of the war charities, known as the 
“tramcar lottery," is illegal, and must be stopped. 

А reply is being framed by the tramway manager (Mr. J. Dalrymple) 
and in the meantime the sale of tickets will continue. 

The following increases of silary have bcen granted to officials of the 
tramways department : Mr. T. W. Christall, claims superintendent, 
£365 to £380 ; Mr. J. Grierson, civil engineer, £305 to £320 ; and Mr. D. 
I. Laddell, outdoor traffic superintendent, £325 to £340. 


Leyton.— Owing to the present crowded condition of the tramcars 
the Council finds that it is difficult to collect all fares, and it has 
arranged to provide boxes on the tramcars. so that passengers whose 
fares are not collected can drop in money as they alight. 


London Electrie Railway.— The Board of Trade have extended for 
one year from July 8, 1911, the time limited by the company's Act of 
1914 for the compulsory purchase of lands, &c., for the construction 
of works described in sec. 6 and the additional lands referred to in 
sec. 14 of the Act. | 


Metropolitan Railway.—The Board of Trade has extended for one ` 


year from Aug., 1917, the times limited by the Metropolitan Railway 
Act, 1912, for completing railways Nos. 2 and 3,and the times 
limited for completing the works authorised by the company’s Act 
of 1911 and the compulsory purchase of lands for railway authorised 
by the 1913 Act. . 


Vaneouver.— The British Columbia Electric Railway Со. has 
announced that the British Columbia Legislature has amended 
*lauses of the Vancouver City Incorporation Act, which protected 
the company against municipal competition with respect to the 
supply of electric current for light and power. . The amendments 
Seem to provide that, after June 1, 1919, the city will have the right 
to compete with the company. 


- 
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In addition to the main- 
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ELECTRIC VEHICLE PROGRESS. | 


Last week Surbiton Urban Council was informed bv the Publ:c 
Health Committee that the contractors for the new electrically-pro- 
pelled dust vans had been unable to obtain the sanctiun of the 
Ministry of Munitions for steel for the bodies and tipping-gear. 

The chairman of the committee, the District Surveyor and the Clerk 
were authorised to arrange for the vans to be provided with temporary 
wooden bodies, ; 

. Derby Council recently decided to purchase an Edison electric omnibus 
for £825. Mr. Eaton said an effort should be made to avoid the loss on 
the Mansfield-road service. Тһеу had an opportunity to purchase an 
omnibus from the Loughborough Road Car Co., which seated 22 passen- 
gers, and was licenced to carry 28. They would run a 30 minutes’ ser- 
vice, and a 20 minutes’ service at busy times on Fridays and Saturdays. 
It would take cight minutes for the journey each way. They would be 


` able to dispose of eight or nine horses. 


Before purchasing a motor dust van East Ham Council in committee, 
which has just considered a report on the advantages of electrically- 
driven vehicles, will visit Isleworth and Ipswich, where similar vehicles 
are in use. 


Croydon.— The Roads Committee is endeavouring to secure an 
electrical sprinkler as it is unable to hire horses. 


Ilford.—The electrical engincer (Mr. А. H. Shaw) has presented a 
satisfactory report to the Llcetricitv Committee on the running of 
the electrical coal wagon for the 12 months ended March 31. 

The electric coal wagon started work in January, 1916, and has con- 
tinued to run satisfactorily throughout the whole or tue past year. The 
total amount of coal transferred trom railway trucks to bunkers or store 
was 9,568 tons 15 ewt. and the mileage was 3,096, and the total time 
employed was 2,304 hours. The units taken by motor generator for 
charging battery were 8,736, the avcrage units per ton delivered being 
0-91 and the avcrage uniis per mile travelled 2-82. 

The total cost, including wages, current, maintenance, sinking fund, 
interest and insurance was £376. 10s., and the average cost per ton de- 
livered 9-44d. In addition to carting coal the wagon has been used in 
removing ashes. The approximate quantity removed is estimated at 
1.530 tons, the mileage run 509, and the time employed 5653 hours. 
The units used were 1,485 : the total cost was £87. 8s. 2d., or Is. 2d. 
per ton. The wagon was also employed on carting for the surveyor's 
de partment for 22 hours, travelling 51 miles, and using 136 units. Allow- 
ing for six days during which the wagon was out of use during the year 
and for Sundays and holidays. the wagon was employed on an average 
9-6 hours ег ‹ ay for 3С1 day § 

Mr. Shaw estimates that the saving effected during the past year by 
the use of the wagon has bcen not less than £250, not to mention the 
great difficulty the department would have experienced in obtaining 
sufficient carts for their requirements. 


FOREIGN NOTES. 


Argentina. —The ` Review of the River Plate " says the lighting 
department of the City of Buenos Ayres recently settled the terms 
fur inviting tenders for the supply of electric light to Boca, Barracas 
and Palermo. 


Chili.—A decree has been issucd granting to Don D. Ortuzar per- 
mission to establish an electric lighting and power system, and to use 
overhead lines, in Quinta de Cailloma and in Guacarhue and La Vina. 
The works must be begun within s&ix and completed within a further 
12 months of Feb. 17, 1917. 


Swedish Export Prohibitions.— Among the articles, the export of 
which is prohibited by the Swedish Government, are the following :— 

Insulating composition, such as asbestos, asphalt, &c., and manufac- 
tures of the composition, əs slabs, segments and other shaped pieces. 

Celluloid, celloidin, galalith, ambroin, eburin and other similar arti-. 
ficial plastic materials not specially mentioned. 

Vulcan fibre and other chemically prepared fibre board in tubes or rod. 

Locomotives for Decauville railways, even if electric. 

Carborundum and other carbides. 

Resin, turpentines, &c. 


MISCELLANEOUS. 


British Trade with Canada and Newfoundland.—Mr. C. Hamilton 
Wickes, H.M. Trade Commissioner in Canada and Newfoundland, 
who has been already interviewed by firms in various towns of the 
United Kingdom, will after the present week attend at the Chambers 
of Commerce in Leeds, Bradford, Huddersfield, Sheffield, Chesterfield, 
Derby, Nottingham, Leicester, Coventry, and Birmingham, in the 
order named. 


Dilution in the Electrical Trades.—The Minister of Munitions 
(Dr. Addison, M.P.), with Mr. Kellaway and officials of the Ministry, 
have recently had a conference with the Executive of the Electrica] 
Trades Unicn and representatives of strikers’ committees in various 
areas in order to discuss the abolition of the trade-card scheme and 
dilution on private work. 
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Enemy Firm Wound Up.—The Controller of the Bakelite Co. 
(Ltd.) has applied for a release. Objections to be sent to the Board 
of Trade before June 6. 


Fire.—On Saturday evening last а fire occurred at the Smethwick 
generating station of the Shropshire, Worcestershire & Staffordshire 
Electric Power Co. ; 

The outbreak occurred about 11 o'clock. The local fire brigade was 
quickly in attendance, and valuable ‘help was also rendered by the 
Handsworth and A)bion-street contingents of the Birmingham Brigade. 
The flames spread to the roof of the extensive building. and the brigades 
were at work for about four hours before the fire was got under. Engi- 
necrs and assistants from all the stations in the district were at once sum- 
moned to start the work of repairing the damage. "The plant supplies 
current for nearly the whole of the tramways in the Black Country. as 
wcll as to many large factories. Owing to the stoppage of current the 
tr: m^ar service was interrupted for а time. 

The station engineer (Mr. Bentham )explained that the fire was due to 
a short-circuit on a rotary. The work of repairing the damage was put 
in hand promptly ; the tramcars were soon running as usual, and by the 
time the local factories resumed operations power was available for them. 

A fatal accident occurred at the works on Sunday when men were 
engaged in putting tarpaulin over the roof to protect the machinerv. The 
plank on which Robert Henley (17) was standing slipped, and he was 
thrown to the floor of the power house. He was conveyed to the General 
Hospital, where he died soon after admission. 


Masonic.—The regular meeting of the Electric Lodge, No. 2,087, 
was held on Saturday last, at the Mitre Hotel, Hampton Court, when 
Mr. W. E. Reid was ably installed in the chair for the ensuing year by 
his successor, Mr. E. J. Willeock. 


Priority Certificates for Restricted Exports.—In a recent extra- 
ordinary issue of the © New Zealand Gazette " it is announced that 
all orders to secure supplies of materials and stores required for 
maintaining the continuity of production and the means of transport, 
for industries of national importance, as well as orders placed by 
Government Departments and municipalities, should be on special 
forms (obtainable from the Munitions and Supplies Department, 


Union Steamship Company's Buildings, Wellington) and submitted ` 


for consideration to the Minister in Charge of Munitions and Supplies, 
who is the local authority in New Zealand. 

Two copies of each order will be returned to the importer for trans- 
mission to his principals or representatives in the United Kingdom, who 
will place a copy of the order before the Priority Branch of the Ministry 
of Munitions in London. 

The April issue of the '' South African Commerce and Manufacturers? 
Record ” states that the Union Government has appointed local сот. 
mittees at Johannesburg. Cape Town,Durban, Port Elizabeth, East London 
and Bloemfontein, to whom all applications (with certain exceptions) 
must, in the first instance, be made for priority certificates for the im- 
portation of restricted goods from the United Kingdom. Restricted 
goods include steel and tin plates, all copper and brass, wire rope, shafting, 
machinery: generally (including mining and textile machinery), presses, 
hammers, cranes, labour-saving devices, belting, rivets, bolts, nuts, small 
tools, screws, chemicals, &с. Applications should be addressed to the 
secretary of the local priority certificates committee. 


Radio-Telegraph Notes.—It is announced that a German wireless 
station has been established at Buenos Ayres and will begin ex- 
perimental operations in а few days. 


b The Federal Holdings Co. (of New York) holds a concession from 
the Argentine Government for the erection of a high-power radio- 
. graphic station, and proposes to erect the station at or near 
San Isidro. : | 


Royal Assent.—On May 24th the Royal Assent was read to the 
following Acts of Parliament :— 

Companies (Foreign Interests), South Staffordshire Mond Gas (Power 
and Heating) Co. and Aluminium (‘or poration (Conversion of Shares Acts, 


Training of Disabled Soldiers.— The new electrical workshops which 
have been provided by the Trustees at the Joseph and Jane Cowen 
training school for the electrical training of Disabled Soldiers and 
Sailors at Benwell Grange, Newcastle, are now well equipped and in 
full working order. 

There was some unavoidable delay in getting delivery of the necessary 
plant and material, but all obstacles have been overcome and the whole 
system is working very satisfactorily. The arrangements made provide 
for training 20 men in the department. The main workshop is on the 
ground floor of the building and has a floor area of 700 square ft. It is 
equipped with a number of long work benches andthe walls are provided 
with large demonstration boards for instruction in the erection of miniat ure 
installations of electric light, telephones, bells, signals, &e. Wood casing 
is used, but there are alsc steel conduit and other systems. The equip- 
ment of the workshop in addition to a number of complete sets of wood 
and metal working tools, includes tele phones, arc lamps, instruments and 
switchgear. The lighting and power plant is housed in an out-building 
and consists of a National gas engine, which will give out 10 B.H.P., 
driving, by means of a helt, a Westinghouse 6-kw. 110 to 150 volt, d.c., 
shunt-wound, protected type generator. The switchboard, also of 
Westinghouse manufacture, consists of generator and distribution panels, 
the former being arranged with charge and discharge battery switches for 
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а 60-cell storage battery, which is now in course of erection, and which 
has been presented by the Tudor Accumulator Co. and five other accumu- 
lator manufacturers. The distribution panel has four main circuit 
switches, one to control the supply to the house, and the others to control 
motor circuits which may be required for the engineering workshops. 

The men, whose physical incapacity includes the loss of the use of 
fingers. paralysis of the leg, head wounds, frost bite, &c., have had no 
pew experience in electrical work, and in civil life were miners, 

rass- finishers, shipyard riveters, furnacemen, &c. Although the nature 
of their injuries precludes their employment in their own trades, in most 
cases it does not in any way militate against their training and sub- 
sequent employment in carrying out electrical work. They are develop- 
ing а remarkable aptitude for the work on which they are nowengaged,. 
and are very keen to learn. The course of instruction has been specially 
arranged on practical tines, and a syllabus has been drawn up which takes 
three months to complete, and includes a certain amount of theory in 
addition to practical work. The course covers interior wiring for electric 
light and power, electric bells and signal installations, telephones, 
dynamos and motors, including construction and management, cinemato- 
graph projector operation, &c. їп the initial stages the men are taught 
the various methods of jointing electric wires and cables, and when 
proficient in these branches they proceed to erect various miniature 
installations on the demonstration boards. When thoroughly proficient 
the men are employed in fitting up a section of the building with a com- 
plete and independent installation under practical conditions. The men 
also erect complete installations of telephones, bells and signals, &c.; 
they dismantle the gas engine, clean up the piston and cylinder, valves 
and other parts, and re-assemble the parts, &c. The combined capacity 
of the electrical plant is equal to an output of 600 incandescent lamps of 
16 c.p. each. Reports as to the individual progress of the men are pre- 
pared fortnightly. Special note is taken of the work for which а man is 
best fitted so that he can be recommended for any suitable vacancy 
when his course is finished. Amongst the possible openings for men 
who have passed through the course of training are the care and operation 
of country house and factory lighting plants, wiring for electric light and 
power, switchboard operation in power stations and sub-stations, wiring 
for bells and telephones, dynamo and motor attendance, &c. 

The Committee will gladly reccive notice of any situations which may 
be vacant and for which men тау be fitted. The first lot of men com- 
menced their training on Jan. 12, 1917, and have now been recently 
passed out of the school, having all obtained suitable employment. The 
Trustees have expended over £250 in providing this department of the 
school with suitable plant, machinery and material to enable efficient 
tuition to be given in electrical engineering. The course is entirely free 
to disabled soldiers and sailors, some of whom are housed in the Cowen 
Home, while others are daily boarders. A number of firms and gentle- 
men have kindly presented material or rendered other services, including : 
Mr. A. Andrews (Е. Reid Ferens & Co.). British Westinghouse Electric 
& Mfg. Co., Callender’s Cable & Construction Co., Fletcher Bros., Newe- 
castle & District Electric Lighting Co., A. Reyrolle & Co., Sanderson 
Bros., Simplex Conduits (Ltd.), Sterling Telephone Co., Tudor Accumu- 
lator Co., Chloride Electrical Storage Co., the D.P. Battery Co.. the Hart 
Accumulator Co., the Premier Accumulator Co., Ltd., Pritchett & Gold 
& Е.Р.8. Co. and T. G. Usher & Co. The Council of the Institution of 
Electrical Engineers (through the Chairman of the Local Section), the 
electrical section of the Newcastle Chamber of Commerce. and also the 
Newcastle-upon-Tyne Electric Supply Co., and several local firms, have 
offered their support, and à number of local gentlemen have volunteered 
to lecture in the evenings on subjects in which they are specialists, 

The trustees will be glad to hear of vacancies for the men who have 
been trained. . 
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TENDERS INVITED AND ACCEPTED. 


MADRAS IAI APART AAT ne ^9 
Tramway Construction. 

Newport (Mon.) Corporation require tenders by 10 a.m. June 9. 
for the construction of the Newport Light Railway. section No. 2. 
Specifications, &c., from the borough electrical and tramways engi- - 
neer, Mr. A. Nichols Moore, Town Hall, Newport, Mon. 


Electrical and General Stores. | 

The TRUSTEES OF THE CLYDE NAVIGATION require tenders by 
10 a.m. June 9 for three, six and 12 months’ supply of Electrical 
Stores, Asbestos, Packing, Rubber, Iron and Steel, Specifications 
from the Superintendent of Stores, Robertson-street, Glasgow. 

AYLESBURY.— The Council have accepted the tender of the Premier 
Gas Engine Co. for gas engines, and that of the General Electric Co. 
for dynamos. s 

HAMMERSMITH (LowpoX)— The Borough Council received the 
following tenders for the supply of induced draught plant :— 

Musgrave & Co. (recommended), £1.563. 153. ; J. Keith & Blackman 
Co., £2,720 ; Matthews & Yates, £2,260 ; Davidson & Co., £2,945; and 
Underfeed Stoker Co., £3,271. 

The tenders of Musgrave & Co. and Matthews & Yates do not include 
the cost of an electric motor for driving the second fan, so that £560 (the 
amount quoted by J. Keith & Blackman Co., as the cost of the motor) ' 
must be added to above prices for comparison purposes. 
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Government Contracts.—The following tenders were accepted by 


the British Government Departments during April :— 


War Office.—General Electric Co., W. T. Glover & Cc., C. Macintosh & Co., and Siemens 
` Bros. & Co., electric cables; India Rubber, Gutta Percha & Telegraph Works Co. and 
Siemens Bros. & Co., electric cells ; C. Macintosh & Co. and Siemens Bros. & Co., Ebonite; 
Cable Accessories Co., General Electric Co., H. J. Gray & Son. S. Heath & Sons, S. & F. 
Hodgetts & Co., ANE Bros.. S. D. Page & Sons, С. Кое & Sons, T. Saveker, Simplex 
Conduits (Ltd.), Sun Electric Co. and Leif Sundt & Co., electric light fittings and acces- 
sores; 
Electric Lamp Co. and Siemens Bros. Dynamo Works. electric lamps; Austin Motor Co., 
X-ray plant : Edison Swan Electric Co. and General Electric Co.. hand switches; Edison 
Swan Electric Co., Efandem Co., General Electric Co. and Westwood Electrical Co., 
electric torches and lamps; Cavendish Electrical Co., electrical plant. 

{пага Office.—General Electric Со.. elements; Automatic Telephone Mfg. Co., exchange 
equipment; London Electric Wire Co. & Smiths. wire. 

Post Office.— British L. M. Ericsson Mfg. Co., protective apparatus: George Plumpton 
(Ltd.), wire repairing apparatus; India Rubber, Gutta Percha & Telegraph Works Co., 
telegraph apparatus; Gent & Co., Peel Conner Telephone Works, Siemens Broz. & Co. 
and Western Electric Co., telephone apparatus: T. Gatriel & Sons & Burtons. air line 
arms; М. D. Tucker & Sons, battery boxes; Bullers (Ltd.), c.i. brackets, clamps, &c. ; 
Telegraph Construction & Maintenance Co.. British Insulated & Helsby Catles, General 
Electric Co., W. T. Henley’s Teleeraph Works Co. and Union Cable Co.. telegraph cable ; 
Siemens Bros. & Co., dry cells and telephone cords; Western Electric Co., extension, &c., 
of telephone exchange equipment, Edinburgh ; India Rubber, Gutta Percha & Telegraph 
Works Co.. ealvanometers ; Taylor, Tunnicliff & Co., insulators; Eyre Smeltine Co., zinc 
rods; Tudor Accumulator Co., battery repairs; T. Bolton & Sons, British Insulated & 
Helsby Cables and F. Smith & Co. (inc. in London Electric Wire Co. & Smiths). bronze 
wire ; T. Bolton & Sons, British Insulated & Helsby Cables, Elliott's Metal Co., В. Johnson 
& Nephew. Shropshire lron Co., F. Smith & Co. (incim. Londen Electric Wire Co. & Smiths) 
and J. Wilkes, Sons & Mapplebeck. h.-d. copper wire ; British Insulated & Helsby Cables, 
tinned copper wire ; C. Macintosh & Co., enamelled and fiameproot wire. 


APPOINTMENTS VACANT. 


A teacher of engineering subjects is required by the Bristol Educa- 
tion Committee for the Temple Junior Technical School (Engi- 
neering). Salary £170, rising to £200. Forms of application from the 
Secretary for Education, Guildhall, Bristol. Applications byJune 16. 

A teacher of physics is required for the Woolwich Polytechnic; 
Woolwich, S. E. 18. Salary £180 to £200 per annum. 


FINANCIAL 


COMPANIES' MEETINGS AND REPORTS. 


necari asma, 


Submarine Cables? Trust. 


The forty-sixth ordinary annual meeting was held on May 24, Sir 
John Denison-Pender, K.C.M.G., one of the trustees, presiding. 

The SECRETARY (Mr. Sidney Collett) having read the notice con- 
vening the meeting and the minutes of the last annual meeting, 

The CHAIRMAN, after making a feeling reference to the death of 
Lord Allerton (who was trustce since January, 1912) said : Our total re- 
ceipts for the year ended April 15 last amounted to £29,304, and after 
deducting £1,745 for expenses, and adding £77 brought forward, we 
had an available balance of £27.636. Of this amount £15.432 has been 
distributed as usual to our certificate holders in half-vearly interest, at 
the rate of 6 per cent. per annum net, and the surplus of £12,204, has 
been utilised in the acquisition of certificates. Accordingly we have 
redeemed and cancelled 102 certificates. That, I may say. is the largest 
number we have acquired in any single year for more than 40 vears. 
A balance of £66. 10s. has been carried forward. As I have already 
indicated, our receipts for the year under review are considerably more 
than those of the preceding period. This is entirely accounted for by 
the increased dividends which are now being paid by the Eastern, 
Eastern Extension and Western Telegraph Companies. Each of these 
Companies, as you probably know, are now paving 8 per cent. as against 


7 per cent. which they had been paying for many years past. These 
increases represent in the aggregate a total of about £4,400. You will, 


howe ver, observe that there is a cansiderable drop in our receipts from 
the Central & South American Telegraph Co. The explanation of this 
is. that last year this company increased their dividend from 6 per cent. 
to 9 per cent. This year, however, they have reverted to the 6 per cent, 
dividend ; but they have issued bonus shares to the extent of 46 per 
cent. of that company's capital. ‘This will ultimately make our income 
at 6 per cent. on the increased holding practically the same as 9 per cent. 
on our former holding, while it gives us nearly half as much again 
capital : only the dividends on the new shares will not commence until 
our next financial year. You will also notice that our receipts from 
several other companies where income tax is deducted from warrants 
in which we are invested show a diminution. This year we not 
only feel the full effect of the 5s. rate of our own income tax, but, 
in addition, there is now an American tax of 2 per cent. on all 
American investments. This question of income tax is strikingly 
illustrated in the case of the Mackay Companies. which have increased 
the dividend on their common shares from 5 to 6 per cent., yet, owing 
to the increased tax deducted, the net amount that we received on this 
occasion ів actually less than last year. 1 may mention that the shares 
of these Mackay Companies are amongst those that have been listed by 
the British Government. We have, therefore, handed over our certifi 
cates to them, and we hold their receipts. Meantime our Government 
pay us the dividends, adding } per cent. to the amount received. ‘There 
i а diminution in the small dividend we receive from the West India & 
Panama Telegraph Co., as this year they paid onlv 6d. per share, as 
against 18. 6d. last year. Ви our interest in that concern is very small, 
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BUSINESS ITEMS. 


Messrs. С. A. Vandervell & Co. (Ltd.) announce that their telephone: 
number is now Chiswick 2,000 (eight lines). 


Messrs. H. ‘Tinsley & Co., have removed to Werndee Hall, South 
Norwood, London, S. E. 25. 


The business carried on by Messrs. E. Cleaton Rees & Co. has been 
converted into a limited company, under the tital of Reesoils (Ltd.), 
and the address is now 1, Eldon-square, Newcastle-on-Tyne. 


The Bureau Technique Industriel, 63. rue des Bois de Colombes, 
La Garenne (Seine), France, advertise that they desire to represent 
manufacturers of electiical plant and appliances. 


The Commercial Attaché to the Russian Embassy (Mr. AJS- 
Ostrogradskv) announces that the premises of the agency of the 
Russian Ministry of Commerce and Industry have been transferred 
to the Eighth Floor, Empire House, Kingsway, London, W.C. 2. 


Sale of Shares by Tender.— The Public Trustee aiso offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in. 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting. 
the works should, apply to the Public Trustee, Kiagsway, London, 
W.C., to whcm tenders are to Le de'ivered by noon of June 14. 
Further particulars are set cut $n an adver-isement. 


Plant for Sale.—Oldham Corporation Electricity Committee adver- 
tise for sale two Willans-Siemens 740 kw. sets, shunt-wound 450-480 
volts. Particulars from Mr. Е. L. Ogden, joint engineer and manager. 

Messrs. M. Hingley & Sons (Ltd.), Netherton Ironworks, Dudley, 
advertise for sale two electric capstans for railway works use. 


MATTERS. 


and the amount involved is negligible. The certificates which we ac- 
quired to date amount to 1,727, out of the original 4,200, leaving 2,473 
certificates outstanding. I move that the report and accounts be adopted. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the motion, 
which was carried unanimously. 

Messrs. Deloitte, Plender, Griffiths & Co. and Messrs. Gane, Jackson, 
Jefferve & Freeman were elected auditors, and a vote of thanks to the 
trustecs and staff terminated the proceedings. 


ALTRINCHAM ELECTRIC SUPPLY (LTD.).—Mr.’( J. Ford, who presided 
over the meeting last week, stated that in the past vear the net profit had 
dropped by £674. 108. lid., owing to the lighting restrictions and to the 
increased. price paid for coal and higher costs of production generally. 
The percentage of uni s unaccounted for had been reduced to about 15 
per cent. on the total current gen rated, which showed a marked improve - 
ment over all previous years, and he was hopeful that that would be stili 
further reduced in the future. The sale of current for power was satis- 
factorily e xpanding, hut the company had not yet had time to receive any 
material benefit during the period covered by the accounts from several 
new consumers who had recently installed works in the district. The 
new 1,500 kw. tu bo-generator had been in operation about 12 months, 
and was a highly satisfactory addition to the company's plant, and it 
might be necessary to install a further unit on a similar or larger scale іт 
the near future, together with two additional water-tube boilers. The 
opinion of those able to judge was that the undoubted advantages 
accruing to manufacturers by placing their works in. Altrincham and its 
neighbourhood was likely to continue, and he looked for satisfactory 
developments from this source of revenue in the. future, Upwards of 
£10,000 had been expended during the past financial year on additional 
plant, mains, &c.. the plant item absorbing £7,575, mainly in connection. 
with the installation of the new turbo-generator, and that sum had been: 
provided out of the company's general resources. There was now а sum 
of upwards of £20,000 standing to gencral reserve and reserve for depre- 
ciation, which amounted to about 25 per cent. of the total share and de- 
benture capital issued. 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The gross receipts for 
1916 amounted to £2.714.226 and working expenses (including various: 
items amounting to £96,000 carried to depreciation renewals reserve in. 
addition to £257,366 expended on ordinary maintenance ) were £1,956,669. 
With interest on investments and de posits, transfer fees, &c., and amount 
brought forward the available total is £891,685.  Deducting annuity to- 
City of Buenos Ayres Tramways Co. (£70,660), interest and sinking funds 
on debenture stocks (£587,821), sinking fund for redemption of pre- 
ferences апа ordinary shares (£6,236) and dividend on б} per cent. 
cumulative first preference shares (£176,000), the balance is £50,969. 
The traffic receipts as compared with those for 1915 show an increase 
of £5,588, and the number of passengers carried an increase of 1,437,360.. 
The abnormally high cost of fuel still continues to prevail, the increased 
traction charges. notwithstanding economies in consumption, being 
£161,477. In view of the foregoing conditions, the directors regret they 
have been unable to distribute any dividend for the year on the 53 per 
cent. cumulative second preference shares. In his annual report the 
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General Manager states: “ The task of forecasting with anything like 
accuracy what our prospects are for traffic for 1917 is almost as difficult 
as last year. The great unknown factor is, of course, developments in 
Europe. As regards local affairs, whilst on the one hand the past few 
months have shown a very slight improvement in some ways, we have 
before us the fact that all classes of crops have been exceptionally poor 
this year owing to the prolonged drought. If we maintain our traffics 
vof last year, with perhape an increase of one per cent., it is about as much 
as we oan expect. The cost of coal was never a more uncertain factor 
than at present ; I can only say that, excluding the fuel question, we 
shall, I am sure, compare favourably with last усаг.” 


. BUENOS AYRES LACROZE TRAMWAYS CO. (LTD.)— For the year ended 

June 30, 1916, the gross receipts were $5,885,202, a decrease of $217,589 
compared with 1915, and the working expenses, which in 1915 were 
$3,895,787, are $3,760,781, an increase of $135,005. The balance is 
$1,987,475, from which must be deducted the amount of debenture 
interest and amortisation of municipal concessions, &c., leaving $644,519, 
which, added to $83,638 brought forward, makes a total of $728,157. 
The board prgpose to place 5 per cent. to reserve, to pay 5 per cent. to 
directors, 4 per cent. to the syndic and $625,000 to the shareholders, 
leaving to be carried to next account $35,483. 


CALCUTTA TRAMWAYS CO.(LTD.)— The re venue for 1916 was £119,681, 
and with balance brought forward (£6.812) the total available is £126,493. 
Interest and dividends absorbed £48,891, leaving £77,602. The directors 
propose a final dividend of 6s. 6d. per share, making 93 per cent. for the 
year, and to carry forward £9,595. In addition to the ordinary reserve, 
the directors have opened a separate reserve fund for depreciation of 
investments, to which they propose to transfer this year £2,000. 


KALGOORLIE ELECTRIC POWER & LIGHTING OORPN. (LTD.)—The 
-chairman (Mr. E. Pope) stated at the recent meeting that the higher cost 
-of stores and supplies, increased taxation, &c., had affected their profits. 
"There had been a shortage of labour, due partly to the large number of 
ien who had joined the Colours and partly to the action of the dominant 
Labour Paity, who insisted on the internment of all technically enemy 
aliens. That shortage of labour had interfered with the efficient working 
-of the mines, and by reducing the out put of ore had lessened the demand 
for electric power. Under the new arrangement with the trustee they 
‘had to find before the end of the year £3,600 for interest and £31,200 for 
repayment of principal. Next year they would require £2,100 for in- 
terest and £7,500 for repayment a total of £9,600. With these payments 
to make the shareholders must not consider the directors unduly timid 
if they hesitated to pay the usual preference dividend next October. In 
normal times they could undoubtedly negotiate a new debenture issue to 
‘pay off the old. The financial position improved considerably during 
the year. The money, extra to that provided by the usual allocations. 
-was obtained partly from smaller expenditure on repairs and renewals 
‘upon plant and machinery, and partly from a sale of copper wire which 
they had on hand and did not require. "They had not been doing well 
during the four completed months of this vear. but he was glad to say 
that the result was rather better than in the corresponding period of 1916. 
"The general position of the mines on the Кароо goldfield was not as 
good as it was 12 months ago. 


LISBON ELECTRIC TRAMWAYS (LTD.)—'The result of the operations for 
1918. after deducting interest and amortisation due on the debentures of 
the Cia Carris de Ferro delLisboa and after payment of £24.565 for interest 
on and redemption of debentures of this company and also payment of 
London office expenses and directors! remuneration, shows a net profit 
of £51,021, which, added to £8,736 brought forward, gives £59,757. 
From this amount the sum of £25,000 has been passed to credit of de- 
preciation reser ve, leaving an available balance of £34,757, out of which 
the usual 6 per cent. preference dividend (£25,533) has been paid. The 
balance of £9,224 remaining to credit of profit and loss has been carried 
forward. To make this year’s appropriation to depreciation reserve up 
to the sum of £30,000 considered necessary, £5,000 was transferred from 
the exchange reserve for the purpose. During the year 76,620,194 

ngers were carried and earnings were Es.2,324,655 $58,5, compared 
' with 67,101,249 passengers and Еч.2,022,142 893,5 in 1915. The working 
expenditure has increased out of all proportion, and exceeds the figure 
for 1915 by E«.336,896 $730, chiefly due to the persistent rise in the price 
of coal and all other supplies, and also the higher cost of labour due to 
the war. The profits are further atfected by the lower rate of exchange, 
the average of which has fallen from 35-974. to 33-73d. These adverse 
conditions are more pronounced at present and there is every probability 
they may yet become more severe. In viewofthe very heavy increase in 
working expenditure every endeavour has been made in the past year 
to secure an increase in the tariff, but all efforts in that direction were 
opposed both by the Municipality and the Government. Steps, however, 
‚ате again being taken in this connection in the current year. Notwith- 
standing the increased traffics the company has sustained a very heavy 
diminution of profit compared with pre-war years. In 1913, after pay- 
ment of debenture and preference interest the available balance was 
£78,153, against £25,488 in the year under review. It is, therefore, 
essential to secure the company's financial position against all contin- 
-gencies, and the directors regret to have to forego the usual recommenda- 
tion of a dividend on the ordinary share capital. 


PENARTH ELECTRIC LIGHTING CO. (LTD.)— At the meeting last week 
Mr. Geo. J. Somerville presided and stated that there had been a slight 
. increase in the number of units generated, and the receipts were £163 in 
excess of the previous vear. Expenses had also increased. chic fly owing 
to the cost of coal (which had advanced by £396) and other items, There 
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had been a total increase in e xpenses of £561, which made the net balance 
less than in 1916 by £398. The directors, therefore, proposed that the 
balance, having taken into account the amount brought forward (£1,288). 
should be allocated as follows :—To renewals account, £750 ; to dividend 
HE 1 per cent. on the ordinary shares (£250), leaving to be carried forward 
£289. . 

SWANSEA IMPROVEMENTS & TRAMWAY CO.—The report for the past 
year states that the revenue of the tramway undertaking was £72,342, 
an increase of £7,258 over 1915. After deducting expenses and setting 
aside £5,500 for renewals the surplus was £13,571. Although traffic re. 
ceipts showed a considerable increase nearly the whole had been required 
to meet the enhanced cost of material and war bonuses to emplovecs. 
The directors propose that £3.000 be placed to reserve, that dividends at 
rate of 6 per cent. for the year be paid on the first preference and at rate 
of 5 per cent. on the second preference shares, and at rate of 6 per cent. 
for the year on the ordinary shares in respect of which last named an 
interim dividend at the rate of 5 per cent. was paid in October, and that 
£2,587 be carried forward. 

TORONTO RAILWAY CO.—The gross earnings for 1916 were $5,973,161, 
charges for operating maintenance, &c., were $3,350,657, and net earn. 
ings $2,022,503. Dividends absorbed $958,826 and bond interest, &c., 


. $156,122. The increase in gross passenger earnings was $270,208. The 


charges against the earnings for operation, maintenance, &c., amounted 
to $3,350,657, the percentage of operating cost being 57 per cent. of the 
passenger earnings. Payments made to the City of Toronto throughout 
the vear amounted to $1,113,009, an increase of $48,937. 


NEW. COMPANIES. 


BRITISH LIGHTING & IGNITION CO. (LTD.) (147,508.)— Private 
company. Reg. May 19, capita! £100,000 in £1 shares, to carry on business 
as manufacturers of and dealersin motor and other carriages, railway and 
tramway rolling stock, &c. The Board of Tiade has authorised this 
company to acquire the undertaking of the Bosch Magneto Co. (Ltd.). the 
books and documents of which are liable to inspection under the Trading 
with the Enemy Act. 

BURTON, GRIFFITHS & OO. (LTD.) (147.187.)— Private company. 
Reg. Мау 17, capital £120,000 in £1 shares (75.000 preference). Mecha- 
nical, electrical and consulting engineers, dealers in wood and metal 
working machines, founders, metallurgists. First directors: М. 
Griffiths and T. S. Catmur. Secretary: H. G. King. Reg. office: 
1-3, Ludgate-square, E.C. 


CITY NOTES. 


Е 

BRITISH ELECTRIO TRACTION CO. (LTD.).—The directors have de- 
cided to place £15,000 to reserve and to recommend a dividend of 3 per 
cent. on the ordinary stock (the same as in 1916), carrying forward 
£97,598. f 

CASTNER-KELLNER ALKALI OO. (LTD.)—The directors have declared 
an inttrim dividend of 9 per cent. for the half-vear ended March. 

COLOMBO ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— A dividend 
of 10 per cent. (20s. per share) tax free, has been declared for the past 
year: £15,000 has been placed to general reserve and renewal fund, 
from which £4,000 has been written off special renewal account, and 
£8,805 carried forward. 

CREED & CO. (LTD. AND REDUCED).—-A petition for confirming a 
resolution reducing the capital of this company from £130,000 to £90,000 
has been presented to the High Court. 

ELECTRO-BLEACH & BY-PRODUCTS (LTD.)— Although the audit has 
been completed, the directors are not yet able to present the balance- 
sheet for 1916, as the Ministry of Munitions have not yet been able to 
adjust the duties payable by the company. 

HOLSWORTHY GAS & ELECTRIC SUPPLY CO. (LTD.)—At the recent 
meeting the chairman (Mr. Dickson) said that the net result of the year’s 
working did not admit of a dividend being paid. The Board of Trade 
had granted permission to increase the charges for electrical energy. 

A. REYROLLE & CO. (LTD.)—The nct profit for 1916, after providing 
for debenture interest, and includ ng £2.896 brought forward, was £16,579. 
A dividend of 12 per cent. has been declared on the ordinary shares. 
together with a bonus of 10 per cent. on both the preference and ordinary 
&hares. А sum of £5,000 has been transferred to reserve, and £3,779 
carried forward. 

TAUNTON & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The re- 
ceipts for 1916, including £9. 10s. 6d. brought forward, amounted to 
£2,900. 5a. After deducting expenses (including debenture interest) and 
making & provision of £250 for renewals, the balance of £19. 7s. 6d. has 
been carried forward. 

UNITED RIVER PLATE TELEPHONE CO.—A final dividend of 5 рег 
cent. has been declared on the ordinary shares, making 8 per cent. for 
the year 1916, tax free. А sum of £6,990 is carried forward against 
£6,234 in the previous year. 

 WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.).—The 
directors have declared a dividend of 2 per cent. on the ordinary shares 
for the past year. A sum of £4,000 has been set aside for renewals, 
£1,000 added to reserve, and £772 carried forward. 
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THE ROUND TABLE. 
By “ KVA.” 


EVENT OF THE WEEK. — Мапу electrical men of long years’ 


experience receive `’ black ' certificates of protection ! ”’ 
* * * * 


we ò 


“ Another Increase in Gas Charges," says a Birmingham 
newspaper headline ; just as if an ordinary charge of gas was 
not sufficient for any one ! 

* * * * 

Another case of the `“ Unseen Hand,” :— 

A German wireless station has becn established here, and will 
begin experimental operations in a few days’ time. Nome of the 
newspapers are urging that steps should be taken to prevent its 
working.— R EU TER. 

* * * * 

One of the “ Safety First " advertisements of the London 
General Omnibus Со. advises the public to “ Look both ways 
in crossing the road." To an A.C. engineer this will present 
no difficulty, because he might do it bv putting one eve 90 deg. 


out of phase with the other. or a railway engineer might have 


articulated eveballs for the occasion, but with the man in the 
street, who knows nothing of such matters, how isit to be done ? 
Mr. Blain, please exblain. | 

* * * * 

An inquest was held recently upon an unfortunate workman 
who became entangled in a loop of the rope of an electric cap- 
stan. The matter is of more than ordinary interest, because 
the accident took place in a gasworks, which is the last spot in 
which one ought to find an electric capstan. This fact probably 
accounts for the absence from the 1eport that the man was 
killed bv an electric shock. Electrical papers please also re- 
frain from stating that the man was overcome bv gas fumes. 

* * * * 

Sir J. J. Thomson's lectures on * The Electrical Properties of 
Gases" have provoked an interesting correspondence in the 
"Engineer." I select the following from among the letters 
published :— 

NIR: The articles on Sir J. J. Thomson's lectures remind me of the 
" Relativist ° correspondence which appeared in vour columns a few 
months ago ; and I agree with “ An Earnest Student " as to the pre- 
sent generation of physicists going beyond what Tyndall called the 
"scientific use of the imagination." 

As children we loved fairy tales; but try to realise the mental. 
condition of ** grown-ups " who see nothing silly in such remarks as 
appear on p. 478 in the current issue of " Engineering": " Ву 
applying to such a gas a suitable electric field it was, however, possible 
tomake each charged particle * breed '—becoming thus the ancestor 
ofa very numerous family. Under such conditions we might, in 
fact, get from the original particle a million of descendants.” 

Is the President of the Royal Society really responsible for this 
statement ? "ESAMY. 


I sincerely hope that the Allies will retain the monopoly of 
this remarkable property of breeding ; civilisation will again 
be in danger if the Huns get hold of it ! 
* ж ж ж 
I cannot give Mr. С. Н. Wordingham a Hot Plate upon his 
election to the Presidency of the Institution of Electrical 
Engineers, because he already has THE ELEcTRIiCIAN Hot 
Plate No. 1; at least 1 hope he has. None the less, 1 would like 
to add my congratulations to the many he must have received 
upon what is undoubtedly a well-merited honour and recog- 
ntion of his services to the industry. He belongs to that 
virile but unfortunately at present too limited number of men 
in the electrical-industry who are best described in the words 
of advice to after-dinner speakers, " Get up, speak up. shut 
up." ; 


TUNGSTEN FOR ELECTRICAL CONTACTS 


MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 
Recommended fer use for X-Ray Targets. and as Contacts on Induc- 
tion Coils asd Tapping Keys. Magnetos and similar devices where 
there is frequent making and breaking of Electric Current. Also 
suitable for Cas Engines. Circuit Controllers, and like purposes. 
Write for Particulars : — 
THE L.P.8. ELECTRICAL COMPANY. 14, Howick Place, Westminster, S.W. 
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THIRTY-SEVEN YEARS AGO. 
. [From THE ELEctTRICIAN, May 29, 1880.] 


THE BRITISH ELECTRIC лант Company.—What may be termed 
the inauguration of the electric light in the City took place on Friday 
evening, at the vaults of the Royal Exchange, which have been fitted 
up by the British Electric Light Company. We shall truly describe 
the work in our next. 


Puck.—We have before us the сору of this paper, of May 8. 
The two-page cartoon of that represents " The Decadence of the 
Wizard of Menlo Park. From the Photograph to Polyform." There 
is one disturbing feature in Mr. Edison's career which his friends and 
foes do not sufficiently appreciate—his plodding nature. He does 
not give in, but continues his attempts to surmount his failure, and 
however adversely we may criticise what he has done we cannot be 
sure but he may be successful to-morrow. 


THE ACHARD ELECTRIC BREAK.—A railway break, which is in- 
stantaneously applied and continuous in its action, and which the 
inventor proposes to render automatic, is described bv M. Hospitalier 
in “La Nature." It is worked by means of two of the secondary 
batteries of M. Plante, each of these being charged by three Daniell 
cells. The action of the apparatus is dependent upon the adhesion 
of an electro-magnet to the axle of the wheels, by means of which 
two chains, attached to levers carrying friction blocks, are wound 
upon a drum. In some experiments upon a train of 13 carriages, 
travelling at the rate of 73 km. per hour, the train was brought to a 
standstill in 21 seconds, moving through a distance of 215 metres 
after the break was applied. 


Illuminated Signs.—In order to check the consumption of elec- 
tricity and gas for illuminated signs, &c., the Home Secretary has 
niade an Order entirely prohibiting the use of sky signs and other 
illuminated advertisements and lights outside or at the entrances to 
shops or theatres, cinemas and other places of amusement, excepting 
such as may have been approved by the police as necessary for the 
safety of the public. The prohibition applies at all hours before or 
after dark. The Order also prohibits the retention of the interior 
lighting of shop windows after the shops are closed for the serving of 
customers. 


Electric Furnace Steel.—According to the *“ Engineer," the electric 
furnaces of Sheffield alone can now produce 90,000 tons of steel per 
year, and in 1918 it is anticipated that the out put from these furnaces 
alone will be 150,000 tons. 


Electricity in Rolling Mills.—The © Shcftield Telegraph." in an- 
nouncing that local industrial conditions remain much as before, and 
that the leading feature was the cnormous consumption of all kinds 
of raw materials, states that the local rolling plant is being increased 
by a couple of new mills, which will be d:iven by electrical power. 

Electric power is also being adopted in connection with various cx- 
tensions,and there are numerous plans under consideration for electri- 
fying existing steam plants. This tendency, coupled with the rapid 
development of electric steel melting, will necessitate a big increase in 
the near future of the resources of the Corporation's electric. power 
works. 


Telephony & Telegraphy in Argentina.—The `` Review of the River 
Plate? says the Government of Cordoba have forwarded to the 
President of the Local Board of the United River Plate Telephone 
Co. (Dr. L. M. Drago) a petition signed by a large number of agri- 
culturalists, stock farmers, traders, industrialists and other residents 
of Jesus Maria, asking for thé construction of a telephone line between 
that town and the City of Cordoba. — 

In their report for 1916 the directors of the Compania Telegrafico- 
Telefoncia del Plata say that although the abnormal situation became 
further aggravated during the year, affecting appreciably the economic 
de velopment of the country, the revenue of the company from telegraphs 
and telephones shows a slight increase, and there is a surplus of 


$15,172.88 mjn., which it is proposed to carry forward. йай Te. 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Samplo on application. 


J. BLUNDELL & SONS, 
COLD, SILVER 2 PLATON REFISERS, 199, WARDOUR STREET, W. 


* Gosilplat, Ox., London.” 4746 Gerrard. 
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struction they are essentially mcdern. The make up of the cata- 


IRONCLAD logue is one which will conduce to easy reference to the particular 
tvpe of box required. The list is divided into two main sections, 
SWITCHGEAR the first of which deals with dividing boxes for low tension cables 


CALLENDER’S DIVIDING BOXES. 


Messrs. Callender's Cable & Construction Co. have just issued a 
90-page catalogue and price list describing their standard dividin 
boxes for use in electrical power distribution for low tension, high 
tension and for extra high tension cables. These dividing boxes 
have been carefully designed and will be found by power distribution 
engineers to cover all ordinary requirements. In design and con- 


FOR ALL 
PURPOSES 


Control Pillars 
Distribution Boards ; 
Main Switchboards 


Write for particulars to — -> 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orrics: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WesTERN 6349. Telegrams: '' SIEMBRALOS, Kens, Іохрох. 

' Lamp aad Supplies Dept.: 38 & 39, UPPER THAMES STREET, Е.С. 4. 
Telephone: Crty 5350. Telegrams: ‘“‘ BIEMOTOR, CENT., LONDON.” 

А HOME BRANCH ADDRESSES: 
Вівм:хонли —Сепќга! Ho., New St. ‘| MaxcHE8TER—196, Deansgate. 


Bristoc—30, Bridge Street. NewcasTLe—64-68, Collingwood | 
Слвріғғ—89, St. Mary Street. BnugrrIELD—?22, High Bt. (Bldgs. : UY . | ‚ 
Grasoow—46, Waterloo Street. BouTHAxPTON—46, High Street. and the second with a dividing box for high tension and extra high 


Branches in Principal Towns Abroad. tension cables. Illustrations of typical examples of these are given 


herewith. 


The makers call special attention to the Woodhouse patent dividing 
box which is designed for use on extra high tension cables up to 4 
maximum pressure of 11,000 volts. This embodies a number of 
useful features, among which we may mention maximum clearance 
between exposed conductors, a small and light box, the outgoing 
glands are arranged so that the insulation will not fail should the 
outside porcelains be broken, and there is a large head of compound 


T HEIR lasting 

qualities, and 
the fact that they 
retain to the end 
their initial bril- 
liance, make them 
equally suitable 
for Street í4Light- 
ing, Factory,Light- 
ing, Train Light- 
ing, the Hotel or 
the Home. 
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For Street Lighting 
^ ,POPE 


ELASTA 


(British Made) 


WIRE LAMPS 
Strong. Brilliant. Economical. 


for the internal connecting fittings. This patent box is intended 
for use on three-core conductors. 

Distribution engineers will find of value the comprehensive series 
of porcelain sealing ends of which special illustrations are given In 
‘both sections of the catalogue. For export purposes useful particu: 
lars are supplied at the end of the book of shipping weights and 
measurements and the quantities of compound required. We under- 
stand that this list has been widely distributed, but those engineer: 
who have not yet received а copy should apply to Callende:’s Cable 
& Construction Co., Hamilton House, Victoria Embankment, Lon- 
Advt. ‘of Pope's Ele-tric Lamp Co., Ltd., Hythe Road, Willesden, N.W. 10. don, E.C.4. 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 


Our prices are not necessarily always 


Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 


Joint Boxes and Pillars. 


Jointing Compounds. 
Primary Batteries. 
Exploders. 
Shot Firing Cables. 
Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 

Electric Welders. ., 
Telephone Cords. 
Annealing Furnaces, 


the lowest. 


The Manufactures of the B.I. are 


designed, not for the man who 


chooses the low priced article because. 


it 15 “good enough," but for him 
whose motto 1s:—“ The best is good 


enough for me.” 


The other man will probably be one 
of our good friends later, when he 


has had. a little more experience. 


Tramway Insulation. 
Overhead Equipment. 
. Electricity Meters. 
Knife Switches. 


BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Eiectrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


Branch Offices in: 


QUARANTEED SECOND HAND 


M OT OR = 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W 
Preas! Victoria 4026, Crama ı Vicmiaster, Sowsst Loadoa, 


Bruce Peebles & Co., Ltd. 


| CEEBLES 


ELECTRICAL MACHINERY 


See our Illustrated 
Advt. next week. 


Engineers, Edinburgh. 
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invemmand. Manufacture 
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EMPLOYERS AND WORKERS” ALLIANCE. 


Electrical Eng 


The House | f or EN О Е k: Last week the Lord Mayor of Newcastle presided over a repre- 
| Electric Heatin $, sentative Northumberland and Durham conference in connection 
и есите CATING. a4 jj. with national Alliance of Employers and Employed. | 


The Lorn Mayor said that next to the successful prosecution of the 
war there was no matter which could be more profitably discussed. Thev 
wanted to create an atmosphere making possible such an alliance, which 
5 would see that any breaches now existing are not widened duringthe war 

Petrol Engine Sets, (ia and would assist in dealing with demobilisation problems. 
E Mr. А. Н. PATERSON, general secretary, having explained the proposals, 
Manufactured in sizes $53 Sir PERCY GrROUARD moved a resolution affirming that the cordial and 
from 2kw. to 20kw. S — whole-hearted co-operation of employers and employees would be a most 
us important element in the success of any scheme for dealing with the rein. 
statement in employment of men in the forces and munitions works, and 
for the promotion of national prosperity, and the welfare of industrial 
. workers. The alliance would be largely consultative at present. There 
E was a great "рыу for co-operation between executive and work- 
people. At Elswick they had done so well by having a joint com. 
mittee on the question of dilution, and also in the management of can. 
teens, &c. He thought that after the war hours might be possibly re- 
duced, for he was not sure that the present hours conduced to most 
efficiency. He thought that at the conclusion of peace every one shouhl 
have a month's holiday. They must also pay such reasonable wages as 
the industries .will stand, but they could not do this unless assured of 
satisfactory out put. 

Mr. J. N. BELL, secretary of the National Amalgamated Union of 
Labour, seconded the motion, and in doing so expressed preference for the 
scheme suggested rather than compulsory arbitration, or any more 
Government interference, of which they had had far too much. 

The resolution was carried unanimously, and it was decided to have 
a trades union conference for further consideration of the question. 


Special Offer of '*Quead " and 
“Ensign” Fires from Stock. 
Be Patriotic and Save Coal. 


Other Specialities include Cables, Motors, 
Dynamos, Lamps, Fans, Switch Gear. 


CRAVEN HOUSE | : Hu 1 applicatien. $ 
KINGSWAY. LONDON hekasi 


{ 


ЕОК 


High and Low Tension 
SWITCHGEAR 


‘THE . 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 
. Telephone: Sutton 773. 


ELECTRICITY SUPPLY IN VICTORIA. 


In his recent presidential address to the Victorian Institute of 
Engineers, Mr. H. R. Harper, city electrical engineer of Melbourne, 
gave an interesting address on the progress of electricity supply in 
the State of Victoria, and quoted statistics from the Victorian Year 
Book to illustrate the rapidity with which electricity is coming into 
b use for power and lighting in factories throughout Victoria. 

Mr. Harper pointed out that the horse-power quoted was not the total 
capacity of the motors, but that portion estimated by factory owners as 

Manufacturers of being actually used, and would, therefore, differ somewhat from the 

records of the electric supply authorities. In 1905 there were 349 fac. 

p H OS P H О R B RO М Z E, tories using electric power with motors of 2,174 н.р. actually in ше; 
by 1910 these figures had increased to 954 factories and 9,629 н.р. In 


GUN METAL, MANGANESE BRONZE | 1913 there were 1,579 factories and 18,732 &r.; in 1914, 1,782 and 


ABC Code 5th Edition. 


22,584 H.P.; апа in 1915 1,915 factories and 26,385 н.р. Assuming 
that the population of Melbourne in 1925 would be 925,000, the esti- 
Brass & Copper mated consumption would average out at 260 untis per capita: and, 
assuming that 130 million units would be generated by the Railways 
Tubes and Sheets. department for the operation of the suburban railways, the total con: 
sumption per capita for all purposes would be 400 units. There was а 


distinct problem arising in the very near future as to the means by which 
BRASS CONDENSER the necessary power was to be produced to meet the re quirements already 


stated. The existing power-houses of the electric supply authorities in 
TUBES FOR STANDARD Melbourne had severe limitations for the production of power economit- 
p po 
SHIPS. &c ally and on a large scale. In view of the necessity for larger plants, 
5 E 


absolute 'bed-rock costs of fuel, unlimited water for cooling purposes, it 
would be necessary to provide in the near future for one, and later on 


pp | 
CHARLES CLIFFORD & SON, LTD.. | не c nn for light, power and enr m 


BIRMINGHAM, The most important item governing the working costs of a steam 
power-house was coal, and before any scheme for a new power-hout 
for the Melbourne area could be decided upon the question whether brown 
coal could be economically used would have to be given very careful 
consideration. Ifthe Victorian brown coal fields were in the possession 
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of Germany they would long аро have been turned to commercial use іп 
some form or other ; they were well situated for the production of power. 
The most serious handicap that brown coal in Victoria had been burdened 
with was the comparatively low price at which superior imported black 
coal had been available, but the greatly increased price in recent years 
of black coal gave the brown coal a great opportunity to compete with it. 
Another disadvantage affecting brown coal had been the lack of any 
scheme for utilising it in sufficient quantities in the initial stages to place 
the industry on a sound commercial basis. The position was entirely 
different, if the development of the brown coal industry was associated 
with a large scheme for the supply of electricity to Melbourne, and if 
possible throughout some portion of the State. The industry would 
then be able to start in a large way, with its future assured, and payable 
from the start. 

. Mr. Harper estimated that, without any of the benefits to be derived 
from by-products, electric power produced at the Morwell field could he 
delivered in Melbourne in the form of 20,000-volt energy at about Ad. 
per unit, with a load factor of 40 per cent. For a 24-hour daily supply 
the cost for each high-tension unit would be about jd. per unit. The 
prices were based on a limited output of 50.000 kw. The cost of power 
from Altona would be 0:354. a unit. With such a scheme of cheap 
electricity it would be practicable, by means of 110.000-volt overhead 
transmission, to convey electricity considerable distances throughout 
the State. Towns like Ballarat, Bendigo and Geelong could be supplied 
at a less cost than electricity could be produced in those centres. The 
production and distribution in bulk of electricity would seem a reason- 
able activity for the State Government to undertake, but Mr. Harper 
would allow the retail distribution of electricity to remain in the muni- 
cipal authorities or private companies. i i 


ELECTRIC HEAT STORAGE IN BOILERS. 


According to ‘* Engineering " the Swiss Association of Boiler Pro- 
prietors conducted experiments in October last on an electrically- 
heated steam boiler. . 

The boiler was a cylindrica] one with flat ends, 1,250 г m. long, 600 mm. 
diameter, provided with 38tubes of 27 mm. internal diameter. Upto 34 
of these tubes were electrically heated by inserting spirals of 0:9 mm. 
nichrom* wire inthe tubes. Continuous current was supplied at 226 volts 
the mean current intensity was 142 amperes (ranging from 92 to 200) ; 
steam was generated at about.two atmospheres, and in the test case 


10,207 kg. of water of O°C. were converted into steam of 100 deg. per - 
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kilowatt-hour. Assuming a theoretical cvaporation of 859 са]. рет 
kilowatt-hour, the evaporation efficiency realised was 90:5 per cent., 
which was satisfactory considering the difficulties of insulation and of 
prevention of heat losses. Notwithstanding the actual high fuel prices 
in Switzerland, Mr. E. Hohn, of Zurich, discusses (in the ‘Schweizer 
Bauzcitung ” of April 28) whether it would be advisable to store the spare 
energy fromelectric and hydro-electric power stations in steam boilers, 
and he arrives at the conclusion that this storage in thermally well.insu. 
lated boilers larger than the one mentioned would be recommendable. 
The boiler tubes he would make of hard-drawn brass ; iron would not lx 
suitable for alternating currents. 


ELECTRICITY IN GAS WORKS. 


An account of the reconstruction of the York gasworks was given 
by Mr. H. E. Bloor at the meeting of the North of England Gas 
Managers’ Association at Newcastle. 

The retort house in the newer part of the works was a fine building, but 
owing to bad foundations and other reasons it was impossible to recon. 
struct the carbonising plant on modern lines. The house was therefore 
put out of action, and attention concentrated on the old works. А соп. 
bined stoker coal-breaking and elevating plant and two hoppers were 
delivered in the middle of 1915. The elevator was 61 ft. high, and is 
driven by a 29 н.р. motor. Atelpher plant for putting the coke into stock 
or wagons as required being impracticable, an electric railway was con- 
structed along the hopper side, thence running t hrough the coke yard and 
into the coal store at a suitable height to fill railway wagons on the line of 
rails on which was the coal-tipping point. The motor of the locomotive 
is of 15 H.P., the gauge 24 in., the gradient 1 in 18, and the length of track 
431 ft. Electric current is taken from two trolley wires. 


ELECTRIC LAMP SALES IN THE U.S.A. 


According to " The Times" the total number of electrie Jamps 
sold by the Edison Lamp Works of the General Electric Co. of 


‘America last year amounted to 73,500,000, or one-third more than in 


preceding year. About 85' per cent. were metallio filament lamps 
The small hand flash lamp and the motor-car were mainly respon- 
sible for an increase of over 60 per cent. in miniature electric lamps. 
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NOTES. 


The Paper Situation. 

WE feel that а word of explanation is due to our readers 
in regard to the diminished size of Тнк ELECTRICIAN during 
the last few months, for, although everyone is accustomed to 
see the daily papers diminished in size from time to time, it 
may be ѓе. that the technical journal is in a different category. 
It will be agreed that, from the patriotic point of view, it is 
the duty of evervone to economise in paper as far as possible, 
80 that the use of shipping for importing wood pulp is reduced 
to а minimum.. Apart, however, from the patriotic aspect, 
it is a question whether those who are using paper lavishly 
at the present time will not have their supplies drastically cut 
off in the near future. The fact that the Government has 
recently taken over séveral paper mills to meet war require- 
ments makes the position very difficult, and we are at present 
faced with the fact that paper makers are refusing to quote 
for paper three months ahead. On this account, therefore, 
we have felt it necessary to reduce the size of THE ELECTRICIAN 
in order to maintain our stocks of paper; and, even so, these 
have continued to diminish. Under these circumstances, we can 
only hope that we shall not be faced by still further reduction. 
We need scarcely say that, once normal conditions are re- 
established, THE ELECTRICIAN will revert to its normal size. 

NURSE 
Some Objections to the Metric System. 

PEOPLE often ask vaguely— What are the real objections 
to the metric system ? Therefore, we have pleasure in pub- 
lishing on another page an abstract of a Paper read recently by 
Mr.-W. E. INGALLS before the Institution of Mining and Metal- 
lurgy in this country against the adoption of this system in 
Great Britain and America, at least by compulsion. Since 
Mr. INGALLS is one who, in his own opinion, has seen the error 
of his ways, who was formerly in favour of the metric system, 
and has now changed his mind, this Paper merits more than 
usual attention. Moreover, Mr. INGALLS is President of the 


. Sarily the best way. 


contemplated would result in a good deal of inconvenience 
for the time being, and we have to balance up these incon- 
veniences against those which we.necessarily suffer by con- 
tinuing our present methods. From this point of view we are 
inclined to think that à change to a decimal money system is 
more important than a change in our weights and measures. 
But although there may be a good deal to be said against adopt- 
ing the metric system as a whole, there is certainly very little 
to be said against decimalisation. The chief objections pointed 
out by Mr. INGALLS refer to surveys, to gauges and to engi- 
neering drawings. Undoubtedly the change from the mile to 
the kilometre would introduce a good deal of complication in 
linking up past and future surveys, but probably the scrapping 
of gauges is the most important objection. A large amount 
of money is here involved. On the other hand, we think too 
much is made of the point that drawings when converted from 


. one system to the other must not merely be re-dimensioned 


but re-drawn. If a drawing in the metric system is used in 
this country it is generally sufficient to re-dimension the main 
parts. The dimensions so obtained are probably not those 
which would have been normally adopted owing to the fact 
that a dimension such as 90 cm. is not exactly 3ft. But con- 
versely, there is no difficulty in working to an odd number of 
millimetres ; in fact, it is the usual thing to mark all dimen- 
sions in millimetres, even where these dimensions are large. 
On the other hand, no attempt would be made to use anything 
but standard bolts. Е 
Ре —— 

Effect on Foreign Trade. | 

Empuasis is laid by Mr. INGALLS on the point that foreign 
trade by Great Britain and America should not depend upon 
the system adopted, but upon the inherent merit of the goods 
supplied. Up to a point we quite agree with this view. A 
motor made according to either system should work satis- 
factorily in any country. On the other hand, if machinery 
made up on the inch system is used in a country where the 
metric system is the standard, there may obviously be con- 
siderable inconvenience when odd screws, bolts or nuts are 
required for replacements. Every one knows the annoyance 
caused by the use of bastard threads and special fittings which 
can only be obtained from the original makers. In fact, it is 
now generally realised that the use of such odd parts, which 
were originally adopted to prevent replacements being supplied 
by other firms, are of little value and merely limit trade harm- 
fully. Between different countries the same line of argument 
applies as between different makers. In this connection 
decimal coinage is probably of greater importance. At the 
end of his Paper Mr. Ingars refers to the difficulty experienced 
by children in learning the metric system, and points out that 
the natural method of sub-division is always by 2 progres- 
sively. We quite agree that the primitive method is to divide 
up units in this way, but it does not follow that this 1s neces- 
We think it will be found that the diffi- 
culty lies in the method of teaching rather than the children. 


: Prof. Joun Perry advocates the practical teaching of decimals 
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by setting children to measure in tenths and then in hun- 
dredths, and we believe that when this method is adopted very 
little difficulty is found. At all events there is no sense in 
victimising grown-up people because the first steps in child- 
hood are a little more difficult by means of decimals than by 
vulgar fractions; indeed, we think the average child would 
very willingly be spared the endless complications to which 


they have to submit in solving problems involving vulgar 


fractions and our antiquated tables of weights and measures. 
o: 
Radium Luminous Compound. 


A VALUABLE Paper on this subject was presented by Messrs. 
C. C. Paterson, J. W. T. Warsu and W. Е. HiGcINS at the 
last meeting of the Physical Society on May 25th. As is well 
known, paints of this kind, composed essentially of specially 
prepared zinc sulphide with a small percentage of radioactive 
material, have found many applications during the war. 
Comprehensive tests of their brightness and “ life " have been 
made at the National Physical Laboratory. The authors 
described the photometric methods employed, including the 
arrangements for testing painted dials. A number of curves 
showing the rate of decay of the paint, and the effect of altering 
the radium content were also given. These, we believe, are 
the first detailed ''life-curves " “published in this country, 
although some indications of the duration of the luminous 
effect were given at the meeting of the Illuminating Engi- 
neering Society early this year. Increasing the percentage of 
radium accentuates the brightness, but hastens the rate of 
decay, and, of course, materially increases the cost. The 
most striking fact about the life-curves is the tendency for 
original differences in brightness to become much less marked 
in course of time, so that after a few months the advantage of 
the higher radium content is very much less, and the rate of 
decay becomes very gradual. It is this later period that 
. mainly acttles the utility of the paint in practice. The authors 


draw the conclusion that paint containing 0-2 milligramme of - 


radium per gramme of sulphide gives the best results in relation 
to the cost of manufacture, a rather striking example of the 
utility of laboratory tests in determining a point of commercial 
importance. | 


LI 
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The Birthday Honours. 


IT has been our lot on several occasions to criticise the way 
in which honours are distributed in this country, and we fear 
we cannot regard the present Birthday Honours List as any 
improvement on its predecessors. Considering that the war 
is acknowledged to be very largely an engineers’ war, taking 
the term engineer in the broadest sense, we can only regard the 
list which appeared on Monday as disappointing. We are glad 
to see that Sir RoBERT HADFIELD, Dr. R. T. GLAZEBROOK and 
Mr. J. A. F. AsPINALL have received recognition of their 
labours; but, considering the lengthy character of the list in 
other respects, we surely have a right to expect the appearance 
of more than theso three names. It must be admitted that 
without the work of the engineer, with whom we would asso- 
ciate the physicist, for one is complementary to the other, it 
would be quite impossible to wage a war such as is at present 
in progress. Perhaps this lack of recognition is due to the fact 
that engineers as a body do not scarch the lime-light of popular 
publicity, but even so those in authority should know the value 
of their work. 
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Allied Scientific Mission to U.8.A.— The Franco-British 
. Scientific Commission, which is to co-operate with American 
scientists in the study of problems connected with the conduct 
of the war, arrived in New York on the 29th ult. The mission 
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consists of Sir Ernest Rutherford, Commander Bridge, R.N., 
Commandant Fabry, M. Henri Abraham, Captains de Gram- 
mont and Dupoing. and Lieutenant Paterno. The members of 
the Commission will work with the National Research Council. 


Empire's Mineral Resources.—It is announced that Dr. 
Addison, M.P., Minister of Munitions, has made arrangements 
for the appointment of an Inter-Departmental Committee to 
prepare a scheme for the establishment in London of an Im- 
perial Mineral Resources Bureau :— 


(a) To collect information in regard to the mineral resources and metal 
requirements of the Empire, and 

(b) To advise what action, if any, may appear desirable to enable such 
resources to be developed and made available to meet requirements. 

The Committee consists of the following gentlemen :—Sir James 
Stevenson, Bt. (chairman), Lord Islington, G.C.M.G., Sir T. Mackenzie, 
K.C.M.G., Hon. Sir G. H. Perley, K.C.M.G., Rt. Hon. W. P. Schreiner, 
C.M.G., K.C., Sir. A. Duckham, K.C.B., Prof. W. R. Dunstan, C.M.G., 
and Messrs. C. L. Budd, C. W. Fielding, J. F. N. Green, L. J. Kershaw, 
C.LE., and W. S. Robinson. The secretary to the Committee is Mr. 
Oswald C. Allen.and communications onthe subject should be addressed 
to him at the Ministry of Munitions, Whitehall-place, S.W. 1. 


A New Form of Insulator.—In the “ Electrical World " 
Mr. Lincoln Nissley describes an attempt to construct insu- 
lators out of some material other than porcelain, and without 
its drawbacks. A new and promising type of insulator con- 
sists of а micarta core on which glass discs are assembled, 
separated by asbestos washers, and held in position by a simple 
interlocking device and cotter key. After the parts are in 
place the whole is heated to 100°F. Compound is poured into 
the core with a view to preventing moisture entering the shell, 
and also as а precaution against puncture by arcs. Corre- 
sponding parts of insulators, regardless of size, are inter- 
changeable, and the weight is comparatively small. From a 
series of tests it was found that these insulators do not arc 
over until 310 kv. are applied. when in the dry state: when 
wet, 240 kv. are necessary. This form of insulator is being used 
on a line connecting Wisconsin and Minneapolis, and also on à 
number of 60,000-volt lines in Minnesota. 


Birthday Honours.—In the list of the King’s Birthday 
Honours we notice the following names of persons connected 


with engineering and science :— | 

Baron.—Sir Frederick Smith, Bart., chairman of Chas. Macintosh & 
Co.. the Macintosh Cable Co., Wm. Rickard (Ltd.) and other companies. 

Privy CouNCILLOR.—Mr. H. Pike Pease, M.P., Asst. Postmaster- 
General. . | 

BARONETS.—Sir Philip Magnus, M.P., and Sir Robt. Hadfield, ohair. ` 
man and managing director of Had fields (Ltd.). 

Kyicnts.—J. А. F. Aspinall (general manager of the Lancashire & 
Yorkshire Railway Co.), Francis H. Barker, R. M. Hyslop (managing 
director of Bayliss, Jones & Bayliss), T. Gregory Foster (Provost of 
University College), R. T. Glazebrook, C.B. (director of the National 
Physical Laboratory), Wm. Peck, F.R.S.E., Prof. W. J. Ashley, ard 
Graham Balfour (Director of Education for Staffordshire ). 

K.C. B. —W. F. Marwood, C.B. (Second Secretary, Board of Trade), and 
Н. Е. Heath, C.B., Ph.D. (Secretary Department of Scientific and 
Industrial Research). 

C.B.—C. Hipwood (Asst. Secretary, Marine Department, Board of 
Trade). 

1.8.0.—Lieut. J. A. Hamilton, В.Е. апа Capt. D. W. M. Gunbley. R.E. 
(Indo- European Telegraph Department), and W. R. Morris (Secretary 
Post and Telegraph Department, Dominion of New Zealand). 


Electric Wires and Cables.—Mr. Llewelyn B. Atkinson. 
secretary of the Cable Makers’ Association, writes to say that 
he is authorised by the Department concerned to communicate 


the following notice :— " 
Revised regulations have been issued by the Ministry of Munitions 85 
to the manufacture and supply of insulated electrio wires and cables. 
Under these regulations (dated June 1, 1917) the exemption from the 
terms of the Copper Order (dated Dec. 8, 1916) under which wires and 
cables of small size used for interior wiring could be manufactured 4 
supplied outside of the terms of the Order has been withdrawn. | . 
As from the above-mentioned date consumers not entitled to priority 
certificates Class A and Class B (P5) may obtain supplies of insulate 
copper wire without a priority certificate, provided that they are Ju M 
satisfy the manufacturer or supplier that the goods are to be used solely 
for the purposes of repairs and maintenance. The Cable Makers’ Associs- 
tion (Sardinia House, Sardinia-street, Kingsway, W.C.2) have en 
granted permission to obtain a limited monthly supply of соррег н 
distribution among manufacturers, whether they be members of ! res 
Association or not, for the purpose of manufacturing insulated M j 
required for repaira or maintenance. The Association has been die 
pointed the controlling authority, and is held responsible for tbe 
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tribution of this monthly ration of copper. Manufacturers requiring 
copper for this purpose should apply to the Cable Makers’ Association. 

The regulations provide that in respect of new orders existing stocks of 
insulated copper wire may be used only for repairs and maintenance, 
unless required for a Government contract, or for work covered by a 
Class A or B5 priority permit. Copies of the Regulations may be ob- 
tained from the Ministry of Munitions, Priority Department, 1, Caxton- 
street, Westminster, S.W. 1. 


The Eye in Relation to Practical Lighting Problems.— 
At the Optical Society on May 8 a short address was given on 
the above subject by Mr. J. S. Dow, who summarised some of 
the most recent investigations, in the United States and else- 
where, on glare and acuteness of vision. It is now understood 
that " glare " is much affected by the condition of adaptation 
of the eye. By experiments on fields of measured brightness 
it has been found possible to determine what degree of contrast 
is sufficient to cause glare at different orders of illumination. 
In ordinary circunistances the contrast begins to become pain- 
ful if the ratio between the brightness of adjacent objects much 
exceeds 100 :1. At low illuminations the ratio may be safely 
exceeded, while at high illuminations the contrast permissible 
becomes gradually less until, at about five times the brightness 
of a white surface illuminated bv direct sunlight, we have 
“ absolute glare,” t.2., a surface which is itself glaring, even 
with a ratio with surroundings of unity. It was also shown 
how the abilitv of the eve to perceive small contrasts increases 
with rising brightness, and then eventually falls owing to glare. 
With the aid of these data it seems possible to map out roughly 
the order of illumination required for various kinds of work. 
For very rough work only a comparatively large contrast 
necds to be detected and therefore the illumination may he 
small; at the other end of the scale we have such operations 
as watchmaking, engraving, sewing with dark materials, lace- 
making and fine textile operations, where a very high illumina- 
tion is really needful in order that small contrasts in light and 
shade may be perceived. In the course of his address Mr. Dow 
also remarked that the properties of the eve, as regards illu- 
mination, appear: to be influenced by the graduation from 
moonlight to full sunlight, and pointed out how, given the 
latter value, it is possible to calculate roughly the value of 
moonlight and thus verify approximately the distance of the 
moon from the earth. 


Skin Effect at Radio-Frequencies.—Fntitled “ Skin- 
Effect Resistance Measurements of Conductors at Radio- 
Frequencies up to 100,000 Cycles per Second," an important 
research by Prof. A. E. Kennelly and Mr. H. A. Affel, of the 
electrical engineering department of the Massachusetts In 
stitute of Technology, was reported in a recent issue of the 
© Proceedings " of the Institute of Radio Engineers. The 
object of the research was to obtain experimental data on the 
afternating current resistances of various electrical con- 
ductors at frequencies up to 100,000 eycles per second. The 
following conclusions were reached from tests on straight con- 

‘ductors, shielded from proximity effects, and of cross-sections 
up to 6 sq. mm. 
І. The skin-effect resistance-ratio of round copper wires has keen 


found to conform to standard Heaviside-Kelvin Bessel-function 
formulas, within the limits of experimental error. 

2. The skin-effect resistance-ratio of a copper conductor formed of 
seven equal and parallel round bare strands (six surrounding a central 
seventh) was found to be the same as that of the equisectional solid 
round wire up to 100,000 cycles, within the limits of observational 
error. It is, therefore, inferred that the subdivision of a round wire 


into a round cable of uninsulated contacting strands does not alter 
the skin-cffect. 


3. The effect of simple spiralling in the same direction increased 
the resistance ratio. 

4. The resistance ratio of a subdivided wire, with parallel insulated 
strands, fell below that of the equisectional solid wire, and diminished 
rapidly with the spacing or degree of strand separation. 

5. The braiding of strands, яо as to effect their transposition in tho 
cross-section at frequent intervals, was found to diminish the skins 
effect. 

6. The skin-effect in copper strips was found to be usually, but not 
invariably, less than that of equiscctional round wires. 


7. Increasing the width of a copper strip within the limits reported 
was found to increase the skin-etfect resistance ratio, owing to what 
may be called '' edge-effect."? 
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8. A pair of parallel going and returning flat strips, separated by a 
thin insulating layer, was found to have a skin-effect depending only 
on the strip thickness ; that is, without perceptible edge-effect. 

9. Rolling a flat strip into the form of a split tube destroyed the 
edge-ctfect, and reduced the resistance ratio to a minimum, de pendent 
only on the strip thickness. 

10. Cutting longitudinal slits with a sharp knife in a thin flat copper 
strip was not appreciably to affect its skin-effect resistance ratio. 

11. In order to employ a stranded wire of minimum skin-effect at 
radio frequency it seems desirable to employ thick insulation on the 
strands, such as double cotton, to transpose the strands by braiding, 
and to avoid spirality in one and the same direction. 

12. In order to employ a flat strip conductor most effectively it is 
necessary to stop rolling it out laterally when the increasing edge-etiect 
more than offsets the reduction in skin-effect. 

13. The thin hollow tubular form seems to be the most efficient 
type of radio-frequency metallic conductor, since, with proper mecha- 
nical interval support, the skin-efiect can be indefinitely diminished 
by diminishing the wall thickness, and the edge-effect is absent. 


OBITUARY. 
W. H. SroNE.—The death in Tokyo of Mr. W. Н. Stone, M.I. F. E., 


who had been for 40 years secretary and adviser of the Japanese 
Ministry of Communications. 


DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— ` 

Capt. Hands (В. E.), formerly in the electric light department of the 
Iudia Rubber Co., was recently killed in France. Capt. Hands joined 
the Territorials as a Sapper in the Electrical Engineers about 12 years 
ago. He went to France in October, 1914, with a wireless section, and 
remained there for about eight months, first as sergeant and afterwards 
as sergeant-major. He then obtained his commission, and towards the 
end of 1915 was attached to the Air Lines, and last March obtained his 
exptainey. He was O.C. of a signal constructional corps, and met his 
death returning late at night from an advanced post. 

Capt. Wm. Beardmore Stewart (К.В. А.), who has been killed, was а 
ne phew of Sir Wm. Beardmore, served an apprenticeship in shipbuilding 
and engineering, and took а leading part in the extension of Messrs. 
Beardmore’s works at. Dalmuir. 

Lieut. J. A. O'Sullivan, son of Mr. P. Е. O'Sullivan, chicf engineer of 
the Dublin United Tramways (Co., has been killed. 

Pte. F. Royse (L.N. L. Regt.), a former Bolton tramways employé, has 
been killed in action, Of four brothers in the Army he is the second who 
has died on active service, 

Lee.-Corp. J. Holmes (A. & S. Highlanders), formerly in the employ of 
the General Electric Co., has died of wounds. 


PERSONAL. 


Sir Richard McBride, K.C.M.G., Agent-General for British 
Columbia, has resigned on account of illness, and Mr. J. H. Turner 
will take over the duties of the London agency temporarily. 


The friends of Mr. J. J. Inglis, chief electrical engineer for Messrs. 
D. Colville & Sons, will be sorry to hear that he has recently under- 
gone'an operation for appendicitis, We are pleased to learn that 
the operation was very successful, and that Mr. Inglis is progressing 
favourably. 


WAR Casvartres.—The following casualties have been reported : 

Lieut. T. Hamilton, son of Mr. J. B. Hamilton, manager of the Leeds 
tramways, is missing, and believed wounded and a prisoner. | 

Corp. Е. Н. Trowbridge (London Regt.), formerly in electric light de pt. 
of the India Rubber Co., Silvertown, was sè verely wounded on May 16. 

Pte. H. A. Barr (London Scottish), formerly in the buying depart ment 
of the India Rubber Co., has been wounded a second time, and Pte. J. 
Brennan (Duke. of Cornwall’s Light Infantry) formerly in the general 
оћсе of the нате company, was also recently wounded. 

Gunner E. Bawcutt (R.F.A.), formerly in the cable testing de partment 
of the India Rubber Co., Silvertown, has been wounded in France. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 8th (to-day). 
, РНҮХІСАТ, SOCIETY. 

б p.m. Atthe Imperial College of Science, South Kensington, S.W. 
Papers to be read оп A Bridge Method of Comparing Fixed 
Inductances,? by Mr. T. Parnell, М.А. ; ‘The Radiation from 

© Loaded Antenna,” by Mr. Van der Pol. A demonstration of à 
method of preventing sparking at a rapid '' make and break ” 
will he given by Dr. A. Griffiths. 

SATURDAY, June 9th. 
ROYAL INSTITUTION. 

3pm. At Albemarle-street, Piccadilly, W. Lecture on “ The 
Electrical Properties of Gases,” by Prof. Sir J. J. Thomson, 
О.М. (Lecture VL). 
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THE NEW HIGH-SPEED THREE-PHASE LOCOMOTIVES OF THE ITALIAN STATE 
RAILWAYS.* 


BY P. VEROLE AND B. MARSILI. 


| GENERAL. a 

The type of locomotive recently supplicd to the Italian State 
Railways by Brown, Boveri & Co. (Milan), for dealing with high- 
speed traffic on heavy gradients and curves, presents many interest- 
ing features. 

These locomotives work on a three-phase system with 3,000 to 
3,700 volts pressure and a frequency of 15 to 17 periods per second, 
Two of the conductors are aerial, the rails supplying the current in 
the third phase. The locomotive has a gross weight of 90-5 tons 
and an adhesive weight of 48-7 tons. 16 carries two motors operating 
three pairs of coupled driving wheels of 1,630 mm. diameter. At 
cach end of the frame there is a swivelling bogie truck. 

The synchronous values of the four normal speeds, at a frequency 
of 16-7, are 100 km., 75 km., 50 km. and 37:5 km. per hour. The 
tractive forces at the periphery of the wheels аге 9 tons at the speeds 
of 37-5 and 50 km., increasing to 9-5 tons at 75 km. and diminishing to 
6 tons аё 100 km.per hour. At starting the maximum value of the ad- 
hesion (with a coefficient of 1) may reach 12 tons by sanding the track. 
The efficiency of the motors is 93-5 per cent. with a power factor of 0-85, 
at the speeds of 75 km. and 100 km. per hour. In fixing upon the 
normal specds four steps were found to be desirable in order to deal 
with express and stopping trains on hcavy and light tracks. Apart 
from the time-table requirements, there were important technichl 
reasons for the adoption of four normal values. Had there been 
two only, t.e., from rest to 50 km. per hour, and 50 km. to 100 km. 
per hour, the heat losses in the rheostat would have been doubled. 
This would have entailed not only a considerably lower efficiency, 
with frequent stoppages, but also the inconvenience of larger re- 
sistance units. In spite of the electrical equipment being much 
simpler with two steps only, the balance of advantages rests with 
the present design. 


MECHANICAL CONSTRUCTION (Ею. 1). 


The three coupled axles giving a wheel base 3-6 m. long have no 
lateral play, but the leading and trailing bogics may swivel 50 mm. 
out of contre, and the locomotive can thus run smoothly over the 
sharpest curves on the line. | 

The under frame is built up of two steel side plates 32 mm. thick 
heavily braced and tied together so as to give a rigid bed-plate for 
the motors which are attached directly to it. Great attention was 
given to the design and construction of the cross-tie above the 
centre of the wheel base of each bogie. This not only carries the 
pivot for the bogie itself, but its ends support the bearings of the 
intermediate shaft transmitting the power to the driving wheels. 

The bogie truck has wheels of 960 mm. diameter with the axles 
2 m. apart. The method of suspending its oscillating bar and of 
returning it to the centre by mcans of springs docs not differ sub- 
stantially from that in a steam locomotive. 


Motors and Transmission.—One of the main objects kepti in view 
in the general design was to mount the traction motors on the frames, 
so as to have the centre of gravity as far as possible from the point 
of application of the lateral stresses due to the track. The position 
of the motors necessitated tho transmission of the power, by inclined 
connecting-rods, to two intermediate shafts. In the direct-current 
type already in successful,use on the Italian State Railways, the 
position of the countershaft rendered it impossible to have a less 
inclination than 60° for the connccting-rod, but in the present three- 
phase design the inclination is reduced to 33°. This is a material 
advantage, as the stresses on the countershaft and bearings are 
proportional to the sine of the angle of inclination. "The bearings 
are spherical, which ensures the parallelism of the motor and inter- 
. mediate shafts, in spite of slight elastic distortions of the frame or 
any inaccuracy in fitting. 

The three pairs of driving whecls have horizontal coupling-reds. 
The rods, which connect the cranks on the intermediate shafts to 
those of the nearest driving-wheel axles, have a slight inclination to 
the horizontal, the geometrical centres of the intermediate shafts 
being about 20 mm. higher than the latter. All the connecting rods 
on one side of the locomotive are in the same plane and have 
spherical coupling heads to allow for the slight play of the frame 
relatively to the axles. 


Brakes and Sanding Apparatus.—Automatic brakes, worked by 
compressed air, are applied to all the wheels. Their application is 
controlled by three separate cylinders, one for cach bogie and the 
third for the set of driving wheels. 


е Abstract of an article in ** Rivista Tecnica delle Ferrovio Italiane.” 


Two air reservoira are mounted horizontally on the outside of the 
frame, under the projection of the cab. One of these supplies the 
air for the brakes, the other being for the electrical control gear. 
The braking effect on the driving wheels, with a mean a‘r-pressure 
of 3-5 kg. per square cm. in the cylinders, is equal to 60 per cent. of 
the adhesive weight, whilst for the bogie wheels it is 35 per cont. 
of the weight carricd. The hand-brakes, which can be worked from 
cither of the drivers’ cabs, are applied only to the driving wheels. 
The track sanding gear, of the Leach type, worked pneumatically, 
distributes the sand under the leading and middle driving wheels 
for both forward and backward running. 


Housing.—As the housing has to contain within it not only all ih 
controlling and regulating gear, but the main traction motors as well, 
itis somewhat bulky and presents much the same appearamce as 
that of the passenger carriages. Ав it is shorter than the frame, this 
permits of a landing plate at each end for the four service steps 
and a means of communication to the nearest carriage. 

The interior is divided into three compartments. The two end 
ones are the drivers’ cabs, entered directly from the service steps 
and containing all the control mechanism for starting and running. 
The middle and largest compartment accommodates the traction 
motors and the electrical and auxiliary apparatus—resistances, 
regulators, compressors, transformers, &c. It has two doors at 
each end communicating with the drivers’ cabs. 


Traction Motor Mounting.—For the direct mounting of the motors 
on the under body the side frames are strengthened by the addition 
of four massive cast-steel brackets of inverted “ L” section. These 
are fastened to the outside of the frames, and their horizontal flanges 
constitute the bed plates for the motors. Each side of the motor 
body is in two halves jointed in a horizontal plane passing through 
the centre of the axle. .Each lower half is provided externally with 
a flanged projection forming practically a horizontal beam, which 
rests directly on the flange mentioned above. The fixing of the 
motor to the frame is completed by bolting together the corresponding 
flanges on the motor body and the brackets. The exact position 
is secured by adjusting four wedges inserted between the motor 
bcdy ends and suitable vertical projections on the '" L” brackets. 
The whole arrangement, besides providing a rigid bed-plate for the 
motors, adds considerably to the strength of the frame by the croes 
bracing cffect of the motor carcase bridging its main members. 


ELECTRICAL EQUIPMENT (FIG. 2). 


The four synchronous speeds of the locomotive are obtained by 
connecting the two traction motora in tendem or in parallel, and 
also by changing the number of poles. The following schedule gives 
the arrangements for each specd, with a mean frequency of 16-7 :— 


Speeds. Motor Connections. 
87-5 km. per hour ..... . Motors in tandem each with 8 poles. 
50 » РТИ Motors in tandem each with 6 poles. 
75 » jer ж Motors in parallel each with 8 poles. 
100  , "com Motors in parallel each with 6 poles. 


The stator of the primary motor is always connected to the lire 
direct. The secondary stator may be fed direct from the line, or 
the secondary rotor circuit may be put in series with that of the 
primary motor. In this case the stator of the second machine 
carries the induced currents. Both motors havo their stator windings 
star connected when they work in tandem with 6 poles, and also 
when they aré in parallel, with either 6 or 8 poles. On the other 
hand, when the motors are running in tandem with 8 poles the 
windings of the secondary stator are changed over to delta con- 
nections, so as to prevent the tension on the adjustable resistance 
exceeding 2,000 volts at starting. "The alteration in the number of 
poles is produced by suitably interconnecting the windings, while 
the system remains permanently three-phase. This is in contrast 
with the method employed in the earlier type of locomotive, where 
by suitable ш the current was made either three-phase 
or two-phaso for spced regulation. 

The main control gear includes :— 

1. Two change-over switches for the stator windings to obtain 
either 6 or 8 poles. 

2. Two change-over switches for the rotors which have similar 
functions to the above, but in this case they form part of the rotor 
itself and revolve with it. 


3. Speed regulator for connecting the two motors in parallel or 
in tande.n 


JUNE 8, 1917. S 


oa a — e ——e 


-----2000 ---------------- =- 


2L ЕГ i 

i: ДЕ i h 

a H = H r 
ATI ! 

a Cup р E i 

' 

{ ` I 

"шї! = стар ! , 
Ly ! ' 

a ^g 


N 


|! | 


1 
і 


НТ 
НЬ үү nit IH 23 | ELEC 


li 
ith] 


El 
*% -— ow a) 
таза» if 
moe. 
— ae 
ve 
——ÀU o 
———" jj 
Mn | 


- Ч! 
AN: | 
TH 
|| 


==: m. 
^) emn 
а) 

5" ==. 


omega: if 


o man — à 
ЕТ. m4 


------1500---------- | sacas epee 


наннан —À—— ———— — ——— ———— 


ae w=.. 
A) Oe 2142050 9149404A27 


с=—— © © . Чч 2 SSS ¢ ES | 
— 


e 2000 -------------- 


E us 


THE ELECTRICIAN. 


Г, 


ME 


: 


П.Г TES 
A Lea 


RS я ) 
5 
| 
ve 


— 4 = — i 


а= 
EE IILIA 
=== Ld 


ev D E3 
A + ih 


МУ? A AA SET | 
MAS pairs н wa! Ре 
à wr. чр. "ew Tow wm М 
B АА Ааа. ШУУ VIS S 2 | 
Li x р | 
| aaa AES 


Е 


Bae =, T 


ee eee 


Ss) 


. 

/- 
we 
ҮП 


сула 
A 
—. to 
— o » | 
—."- Р 


ч 


imu | 


a э а ө 
A. AA 4 


we F} QUI 
zer П: 
14 H 
"-- 7» 


€— A ———— 


Li 
ae 


+i 
tt 
= 
$ ТЕК 
` \ 


Fic. 1.—ARRANGEMENT OF ELECTRICAL APPARATUS IN THE LOCOMOTIVE. 


*Irzz Switch for heaters in drivers’ cabs.’ 


К K= Isolating switches. 
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4. Star-delta switch for thc stator of tho secondary motor. When 
delta connected at the moment of starting the line pressure is re- 
duced in the ratio 1/4/3, giving 2,000 volts approximately on the 
rheostat. : 

5. Circuit-breaker for the traction motors. 

6. Reversing switch. 

7. Starting rheostat, which is of metal. 


8. Rheostat controller for adjusting the resistance during starting | 


or speed alteration. 

9. Change-over switch for the rheostat by means of which the 
requisite amounts of resistance can be inserted to suit cither the 
tandem or parallel connections. | 

In addition to the above there is the follawing auxiliary equip- 
ment ;— 

1. Two transformers with 1/30 ratio. 
brakes and the various apparatus enumerated. 

3. Two fans for cooling the motors and the rheostats. 


4. Four isolating switches on the leads from the bow collectors . 


(two on each phase). Ф 

5. Choking coils and lightning аггеѕісгз, 

6. Instrument transformers. 

The whole of the high-tension apparatus is locked up on the 
* block ” system, and access is obtained to it only by using the same 
key, which releases the bow collectors from the lines. | 


Traction Circuits.—From the bow collectors the current passes 
through the four isolating switches and main circuit-breaker to the 
reversing switch ; thence one phase goes to the specd regulator and 
the stator of the primary motor, while the other phase goes to the 
speed regulator and the pole change-over switch of the primary 
motor. The speed regulator, besides establishing the tandem or 
parallel arrangement, connects up, while starting or accelerating, 
the stator of the secondary motor, or both the rotors with the 
rheostat. It is thus electrically connected with the rotor slip-rings, 
the rheostat and the stator of the secondary motor. The last- 
mentioned connection is not made directly, but by means of the pole 
change-over switch and the star-dclta switch. For simplicity the 
speed regulator will now be referred to as F, the pole change-over 
switches as РІ and P2, and the star-delta switch as G. The appa- 
ratus F, Pl, P2 апа G, and the others working under high pres- 
sure, are all of the oil-immersed type. 

The essential features of F are similar to those of the usual traction 
controller of the cylinder type. When the motors are working in 
tandem the stator windings of the primary are always star con- 
nected, but the stator of the secondary is delta connected with eight 
and star connected with six poles. 

To throw the two motors into parallel the operating handle of F is 
given a quarter turn. When running in parallel, F connects in 
delta the threc sets of resistance units in the rheostat, and similarly 
, connects them in star when running in tandem. The switch 6 alone 
is not sufficient in all cases to determine the star or delta disposition 
of the secondary stator coils, but it works in conjunction with P2 or 
F. "Thus, in the case of the 50 km. spced, the star connections are 
established by P2 alone without the usc of G. 

The rheostat controller consists of 30 pairs of contacts in two 
series. А shaft carrying 30 corresponding cams and rotating 
between the contacts can produce 12 different arrangements. 
pair consists of a fixed and a movable part ; the latter works against 
& spring, and by the operation of the cam it can either insert or 
short-circuit the section of the rheostat to which it is connected. 
Each series of fixed contacts is subdivided into three equal groups, 
which are connected directly with one of the two extremities of each 
of the three sets of resistances in the rheostat. The movable con- 
tacts are similarly connected to the other extremities of the three 
resistances and to various intermediate points of these, either 
directly or through the rheostat change-over switch. | 

The main circuit-breaker is of the maximum and minimum type 
and has a two-point break on cach of the aerial phases. The 


minimum coil operates should the line become dead. The reversing | 


switch transposes the two aerial phases in the usual way, and thus 
reverses the rotation of the motors. i 


Auxiliary Electrical Circuits.—'"lhese start from the supply side 
of the main circuit-breaker, and feed two transformers, which are 
protected by their own circuit-breakers. The two groups of secon- 
dary windings are connected in parallel to a change-over switch, 
which permits supplving the auxiliary apparatus cither from the 


transformers themselves or from the plant in the locomotive sheds. 


A three-phase "bus bar from this switch runs the whole length of 
the locomotive, with tappings for the various branch circuits. 

To guard against the breakdown of one of the transformer circuit 
breakers there are installed in each cab two signal lamps fed from 
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the secondaries of the transformers. As thige work in parallel, small 
switches are placed in cach lamp circuit, and are actuated by the 
circuit-breakers of their respective transformers, so that if either of 
the breakers should trip the lamp is extinguished. Two press- 
button switches, one on each driver's plate, actuate the no-volt 
release of the main circuit-breaker when required, independently of 
its ordinary operation. 

Connections are also made from the auxiliary "bus bar to the 
electric circuit controlling the ''block system” for the driving 
mechanism generally. From the same ’bus bar are tapped off the 
leads for the air compressor and ventilating fan motors. 

The ammeters measure the current taken by the primary and 
When working in tandem, 
thercfore, the ammeter on the secondary motor shows no reading. 


Pneumatic Driving Mechanism.—The apparatus for the driver's 
use is quite simply arranged, in spite of the multiplicity of devices 
it controls. Three driving handles are provided : The middle one 
operates the switch for reversing the direction of running, and simul. 
tancously the switch for the ventilating motors. The one on the 
right serves to close the main circuit-breaker and to work the 
rheostat controller. The one on the left simultaneously operates: 

(1) The pole-changer; (2) the speed regulator; and (3) the star- 
delta switch. | 

The last is the most important handle, as it determines the speed 
variations of the locomotive, A press-button switch is provided for 
tripping the main circuit-breaker independently of the handle men- 
tioned above. Each cab also contains a special tap for controlling 
pneumatically the position of the four bow collectors. For safety 
the same key is used to work this tap and to open the doors of the 
high-tension compartment. In the driver's cab there are, in addition, 
the usual measuring instruments and signal lamps to indicate the 
working condition of the electrical apparatus. The actual move- 
ments of the main switches and regulators are effected pneumatically 
by pistons in cylinders, the handles being merely relays in the 
transmission. | 

The supply of air to the working cylind>rs is governed by slide 
valves, which cither connect. up to the pressure vessel or open out 
to atmosphere. In the reversing switch mechanism the supply of 
air is governed by two disc valves, опе in each cab. А pipe branch- 
ing from the second reservoir operates the mechanism for raising or 
lowering the collector arms, and a second pipe serves the reversing 
switch. On the interlocking system, when one of the air valves is in 
position for raising the collector arm, it is only then possible for the 
air supply to reach the slide valve of the evlinder operating the main 
eireuit-breaker. Before arriving at this slide valve the air passes 
through a stop valve, which cuts off when required the supply from 
the pipes runmig to the second driver's cab, and thereby minimises 
the slight leakages inseparable from the pneumatic system. 

The driving handle controlling the speed is mounted on a vertical 
shaft carrying six horizontal cams, which, by means of tappets, 
operato the slide valves of the cylinders of its electrical apparatus. 
The third handle actuates in similar fashion the rheostat controller. 
The mechanical block system ensures that if the central handle 


is not in the * running ” position the compressed air is cut off from 


the slide valves actuating the change-over switches and the rheostat 
controllcr. | 

By a further elaboration of cams and levers the rheostat controller 
handle is prevented from passing directly from position 0 to 11 of the 
resistance units, without the intermediate steps. It is free, however, 
to move in the reverse direction from position 11 to 0. This is con- 
venient in changing from one synchronous speed to another. 

Yet another cam and toothed disc. in conjunction with an inter- 
mediate gear, prevent the handle controlling the change-over 
switches from being operated unless that of the rheostat controller 
is in its position O. 

Finally, the arrangement of handles is such that the change-over 
switches cannot be moved from their position 0 unless the reversing 
switch is in a “ running " position. | 


Electrical “ Block Circuit. —To supplement the mechanical inter- 
locks, and to check the proper sequence of the movements of the 
driving handles, an electrical “block” system is also installed. 
From what has been said regarding the different handles it is clear 
that it might still be possible to close the main circuit-breaker, even 
if the movements of the handles of the reversing and change-over 
switches had not produced the corresponding rotations of the shafts 
operating the various contacts. The electrical block circuit, to 
guard against this possibility, is shunted from the secondary of the 
auxiliary transformers, and it has terminals mounted on all the 
change-over apparatus and the reversing switch. In the circuit аге 
inserted, at each driving end. an electromagnet and two small con- 
trollers operated by the middle and left-hand handles respectively, 
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The circuit is so arranged that electrical continuity can only be 
obtained when these two handles are in the “ running " position, 


and the main electrical mechanisms which they control have actually - 


assumed their proper relationships. Further, it is only when the 
electromagnet referred to has boen energised from the “ block " 
circuit that the right-hand handle can be shifted from its zero 
position, and thereby close the main circuit-breaker. А little draw- 
back to this is that it would not in the ordinary way be poesible to 
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| tator Connections of 
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Stator Connections of 
the Primary Motor. 
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Stator Connections of 
the Primary Motor. 


Stator Connections of 
the Primary Motor. 


test the mechanical working of the circuit-breaker, the rheostat 
controller and their associated pneumatic apparatus, without using 
the high-tension supply on the locomotive; but, by means of the 
key of the air valves for working the collector-raising gear the right- 
hand handle can be released from the electromagnetic interlock, and 
thus obviate the difficulty. : 
Traction Motors.—The general construction can be gathered from 
the illustration. Both stator and rotor are drum-wound, with the 
conductors in partly closed slots, They have both the same number 
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of conductors, but those of the rotor are inclined to those of the 
stator, so as to avoid “ cogging " and to ensure a starting torque. 
The mechanism of the pole change-over switch for the rotor (shown 
in Fig. 3) consists essentially of three sete of fixed contacts mounted 
at one end of the rotor. Corresponding to these is a group of contact 
strips, which can assume two positions, and thereby connect the middle 
group of fixed contacta to either of the groups on each side of it. 
The contact strips are carried on insulators mounted on a steel 


Stator Connections of 
the Secondary Motor. 


' Stator Connections of 
the Secondary Motor. 


` Stator Connections of 
. the Secondary Motor. 


Stator Connections of 
the Secondary Motor. 


Fic. 2.—D1aGRaM OF CONNECTIONS OF THE TWO TRACTION MOTORS AND THE STARTING RESISTANCE FOR THE Four SYNCHRONOUS SPEEDS. 


sleevo threaded on the rotor shaft. The sleove is keyed to and 
rotates with the shaft, but it is free to move axially. A fork working 
in à groove in the periphery, of the sleeve and rocking about a pin 
centred below the shaft slides the sleeve in either direction along the 
shaft, so as to interconnect the fixed contacts suitably for six or 
eight poles. The guides of the fork are furnished with rollers to 
minimise the friction in the grooves. The arrangement is worked 
pneumatically from a cylinder above by means of a connecting rod, 
rack and pinion. ОС 
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The motor is totally enclosed, with the exception of two semi- 
circular openings in the top halves for inspecting the slip-rings and 
the change-over connections The openings are covered by steel 
plates provided with inlets for the ventilating air currents. 

ME Com parison With Previcus Designs.—The essential difference in the 
electrical equipment of the present, in comparison with the former 
type of heavy high-speed locomotive on the Italian railways, consists 
in retaining the three-phase system at all speeds, instead of trans- 
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forming from three to two phase at various values of the speed. 
Phase-changing transformers are not, therefore, required ; but, on 
the other hand, there is à good deal of additional apparatus for 
altering the number of poles. A further point of difference is the 
arrangement, when running in tandem, of coupling up the two rotors 
in series, in preference to feeding the stator of the secondary from the 
rotor of the primary motor. Lastly. there is the use of a metallic 
instead of a liquid resistance for starting and speed regulation. 


THE PRESENT POSITION OF ELECTRIC COOKING APPARATUS.* 


r 


This report is the result of investigations on cooking apparatus , 


carried out for the S.E.V. and V.S.E., chiefly with a view to the 
hnprovement and standardisation of existing apparatus. Tho 
investigation consisted of two parts: (1) A series of tests on appara- 
tus now on the market carried on in the laboratory of the S.E.V., 
(2) an inquiry, addressed to a number of electric supply companies, 
with à view to ascertaining their experience. The latter queries 
related chiefly to consumption, efficiency and best conditions of use. 
Fifty supply companies in Switzerland, including those that had 
made a speciality of heating problems, were invited to give evidence. 
Replies were received from 28 works, having in all 115,400 con- 
sumers, with a load of 220,000 kw. in the year 1914. Of these con- 
sumers about a third used electric heating appliances, the consump- 
tion of which was approximately 9 per cent. of the total output. 
Their requirements were distributed as follows :— 
26-5 per cent. used only flat irons. _ 

3:5 per cent. used heating apparatus. 

1-6 per cent. used cooking apparatus. 

1-4 per cent. used miscellaneous warming appliances. 

It may be remarked, however, that since the war the use of heating 
appliances has increased considerably, and is now much greater than 
the above figures, relating to 1914, would suggest. 

It is difficult to estimate the number of heating and cooking ap- 
pliances in use, but according to the replies received there were about 
25,000 irons, and 7,000 to 8,000 cooking and heating appliances of 
various kinds. 


Nomenclature of А pparatus.— Apparatus covered by the investiga- 
tions includes all appliances which make use of electricity for the 
generation of heat. 

By “ cooking apparatus " is meant apparatus which in the ordi- 
nary course is used for culinary operations, including roasting, 
baking, stewing, &c. ! | 

" Heating body " denotes the portion of an apparatus in which 
electric energy is converted into heat through the agency of an elec- 
tric resistance. ` 

" Cooking pots " refer to any apparatus in which the vessel heated 
is permanently connected to the heating agent.“ Cooking plates ” 
include apparatus in which the electric heating device, together with 
the flat heating surface forms one element ; the vessel or object to 
be heated is separate and is placed upon the electrically heated flat 
surface in order that heat may be communicated to it. The term 
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" Cooker " is used to describe any apparatus employed for culinary . 


purposes in which boiling is involved. and a temperature of about 
100 deg. is sufficient, as compared with `° Roasters " which are used 
for baking, roasting, &c., where higher temperatures are required. 
" Economy cookers ” are cooking apparatus in which slow heating 
on a large scale with as small an electrical consumption as possible 
is desired. ** Ovens” are vessels used for baking and roasting in 
which special heat-insulation is applied. ‘‘ Cooking ranges" cover a 
miscellaneous series of heating appliances which are used not only as 
"cooking plates " in the sense denoted above, but in combination 
With ovens, economy cookers, and apparatus for heating water 
generally. 
PRACTICAL REQUIREMENTS OF COOKING APPARATUS. 

The practical requirements of cooking apparatus in use include 
durability, freedom from derangement and low repair rate, adapta- 
bility to varied conditions. portability and convenience. to which 
must be added some purely technical requirements such as high 
efheieney. | | 

Durability.—The replies to the inquiries issued show that con- 
siderable progress has recently been made in durability and freedom 
from repairs. This is particularly true of irons, for which laboratory 
tests have revealed great durability. 
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* Abstract of First Re port of the Commission on Heating and Cooking 
Apparatus. based on the experiments and experience of the General 
Secretary of the Schweiz. Elektrotechnischer Verein, ‘ Bull.” Schweiz. 
Elek. Ver., No. 1, January, 1917. 


Tests of durability were conducted so as to simulate as nearly as 
possible practical conditions. Thus, the apparatus was used periodi- 
cally at cooking temperature, allowed to cool, and heated again. In 
order to test resisting power to exceptionally severe conditions of use 
the voltage was progressively increased to a figure considerably above 
normal. In the case of cooking plates and so-called “ quick-heaters," 
the period of use was taken as the time during which the apparatus 
could be filled with water, the current turned on, the water raised 
to boiling point, the water emptied out, and the apparatus allowed to 
cool to 20 deg. again. Frying pans were in each case heated dry— 
1.е., without material to be cooked—and allowed to cool for 55 
minutes. Similarly, cooking plates received current for 15 minutes, 
and were then allowed to cool for 45 minutes.. Irons were treated 
in a similar way. In the case of wet testa the voltage was raised, 
after each 1,000 heatings and coolings, by 10 volts above the pressure 
of 120 volts, for which each utensil was constructed. In the case of 
utensils tested dry, the voltage was raised 10 volts above the nonnal 
110 volts after each 200 heatings. 

The results of these durability tests are given in the following table: 
Defects revealed 


from start— |1. 2. 3. 4. 5. 6б, vo 
Cookers ......... 1,080 2,360 3,370 3,400 4,090 6,700 7,250} Number 
Frying pans... 0 650 960 12700 — | —  — | of 
Cooking plates 480 750 850 870 — — — | Periods 
Irons ............ 285 701 735 785 990 1,120 1,375’ of Use. 


It is to be noted that, in view of the progressive rise in the pressure, 
these tests are more stringent than practical experience. Thus, in 
some cases apparatus was in the final periods subjected to an overload 
of 50 to 70 per cent. so that any latent defects, such as might in 
practice give rise to melting of the conductors, should readily be 
detected. This test refers exclusively to defects which revealed 
themselves owing to excessive temperature of the heating resistance, 
such as fusing of the conductors themselves or the leading-in wires, 
but not to defects originating from the effect of increased voltage 
in combination with insufficient insulation, leading to arcing 
through on to the heating body. i 

As regards the durability of the heating bcdy itself and its imme- 
diate accessories, therefore, it can be deduced from the above data 
that, even when subjected to a double load, cookers lasted for 2 to 10 
years, frying pans for 2 to 4 years, cooking plates for 1 to 2 years, 
irons for 2 to 8 vears hefore a defect was revealed, and this durability 
in ordinary use would be at least doubled. . 

Practical experience in the main bears out these results. Defects 
in the heating body rarely occur; in the case of irons, particularly 
rarely. On the other hand. it is sometimes complained that the 
heating bodies of cookers are apt to fail when the latter are used dry, 
a condition which, although applied for the sake of severity in the 
above tests, is one for which such apparatus is not intended. In 
practice it is also found that the heating bodies of cooking plates and 
roasters last better than those in cooking pots, but the functions of 
the former involve a more robust form of heating body. 

An additional test of the durability of a series of irons, cooking 
pots, frying pans, cooking plates and quick-heating appliances took 
the form of continuous heating, dry, and without cooling periods. 
With exception of the quick heaters, which are not intended for 
continuous work, the apparatus stood the test without revealing any 
defects for over two weeks, actually about 425 hours. The tem- 
peratures, measured on the outer surfaces of the articles, ranged from 
360 deg. to 550 deg. 

In many quarters tho view is still held that cooking appliances 
should be provided with a fusible plug as a safeguard against improper 
use. But it may well be considered, at least asfar as cooking plates 
and frying pans are concerned, that such a precaution against undue 
temperatures is not necessary, although it may be applied to pots and 
vessels which are merely designed for boiling. The ideal form for 
such a protection is, however, still to be found. 

Seeing that the heater is such an important element in any cooking 
apparatus, special attention should be concentrated on its design. 
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Difficulties arise from limitations of space and restriction in choice of 
insulating materials, such as can withstand heat. Asbestos is com- 
monly used, but is decidedly hygroscopic, and in the moist atmo- 
sphere of the kitchen tends to deteriorate, so far as insulating quali- 
ties are concerned. It is also used in a secondary form, such as 
asbestos string, wound round an inner coating of some other insu- 
lating material. Here the hygroscopic qualities of asbestos are less 
important. It has, however, a tendency to disintegrate under the 
continuous action of heat. А better substance is pure mica. It 
appears, however, owing to the relatively high cost of mica, that 
substitutes such as micanite, in which scraps of mica are cemented 
with shellac, are often used. Such substances have yielded bad 
results for irons and cooking apparatus in general. The binding 
material not infrequently melts, with the result that the insulating 
materials fall to pieces. More recently, insulating masses composed 
of compressed clay, porcelain earths, &c., have been tried, and it is 
probably in this direction that the best solution of the problem of 
insulation will be found. 

The mechanical strength of the heating resistance is small, espe- 
cially in view of the very thin wires involved for the higher voltages. 
To-day nichrome, a material of about 100 microhms per centi- 


metre cube, is almost exclusively used for cooking apparatus. Wires 


of about 0-3 mm. to 0-7 mm. diameter or bands 1 mm. broad and 
0-Imm. to 0-2 mm. thick are commonly used, the latter being insulated 
with mica plates. As the resistance rises with the square of the 
voltage the difficulties of the pressures now coming into use are evi- 
dent, and it is found that complaints received are more common in 
the case of apparatus designed for 220 to 250 volts than of those for 
the customary 100 to 120 volts. | 

It has been shown that the latest cooking appliances can success- 
fully stand repeated overloads of 40 to 60 per cent. As, however, 
individual complaints of over-sensitiveness to excess voltage are still 
received, it has been suggested that one should seek to use a material 
for resistance having a high temperature coefficient, such that the 
effect of excess of voltage is compensated by rise in resistance. This 
method, however, is open to the objection that such materials would 
be overloaded to a corresponding extent when switched on cold. 


ELECTRICAL INSULATION OF APPARATUS. 


Direct tests of insulation were first tried, but the difficulty was 
experienced that apparatus in the cold state showed insulating 
qualities enormously different from that recorded when it was hot 
and moist. Apparatus using mica insulation appeared less sensitive 
to such conditions that when asbestos was used, but at different times 
variations from 10,000 ohms up to 10,000 megohms were recorded 
without assignable reason. In view of the conditions in which 
cooking apparatus is used a direct measurement of insulation appears 
to have little practical value. 

The Verband-deutscher. Elektrotechniker has met the difficulty 
by prescribing a test based on subjection to a high tension—namely, 
that the apparatus should withstand 23 times the normal pressure 
and a minimum of 1,000 volts between heating resistance and metal 
parts. The duration of the test is not prescribed, but in these ex- 
periments the high tension was applied for five minutes. 

In the case of most apparatus various signs of insufficient insula- 
tion such as crackling and small internal discharges began at about 
2,000 volts. But with one exception—an apparatus from the 
beginning recognised as faulty—no permanent discharge occurred 
during a five minutes’ exposure to 1,500 volts (in the case of irons, 
2,000 volts). 'This behaviour persisted after the durability tests on 
over-pressure described above. 

Complaints are sometimes received of short-circuits in the heating 
body of cooking pots. There are some types in which inadequate 
precautions are taken against the entry of damp. Sometimes the 
cases are screwed instead of being soldered. The chief source of 
trouble is entry of water where the wires are led into the heating 
body, especially where unreliable insulating materials are used. 

In view of the danger of shocks in handling badly insulated cook- 
ing apparatus, special precautions in this direction of insulation 
should be taken. From the experience narrated above it would 
appear that the insulation of cooking apparatus might well be tested 
on 1,500 instead of 1,000 volts. Even on 2,000 volts the discharge 
commonly takes place outside from terminal to terminal, and not 
inside the apparatus. i 


| f CONNECTIONS BETWEEN HEATING BODY AND TERMINALS. 


Connections from heating body to terminals appear to form a 
much more frequent source of trouble than the heating body itself. 
A perfect connection is not easily made. The chrome-nickel used 
for the resistance cannot be soldered on account of the formation 
of oxide, quite apart from the high temperature necessary for the 
process. Recourse is, therefore, had to simple pressure in order to 
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make а contact. In some cases this appears to answer well enough, 
but in others gives rise to trouble. Thus if a round chrome-nickel 
wire is in contact with a thin copper disc, the high temperature is 
apt to oxidise the copper and gradually impair the contact. It 
seems better to bring the chrome-nickel connection to a contact with 
steel or/other good heat-resisting metal. Or the contact might be 
improved by coating the junction of the chrome-niekel and con- 
necting wire with a thin metallic sheet by the Schoop process, or, 
possibly, in the case of strip, a junction made by electric welding. 
There is opportunity here for further experiment. 

The insulation of conducting leads within the heating apparatus is 
commonly done by threading the wires through beads of glass, 
porcolain or steatite, and this method is an improvement on the use 
of non-heat-resisting insulating material formerly employed. 


ACCESSORIES : TERMINALS, PLUG-CONTACTS, LEADS AND SWITCHES. 


. In this section we come to the weakest point іп the design of cook- 
ing apparatus, and the one most apt to give trouble. Where the 
connecting wires are brought to naked terminals, and no precautions 
are taken to ensure that these are tightly and safely screwed up, 
wires readily become loose and short-circuits occur. The proper 
insulation of parts of cooking implements involving continual expo- 
sure to high temperatures is one of the chief difficulties not yet com- 
pletely solved. It is scarcely surprising that trouble occurs when 
such substances as ebonite are used, and micanite and many other 
materials having resins in their compositions are likewise unsatis- 
factory. Pure mica can not always be conveniently used, but porce- 
lain and steatite, both good heat-resisting insulators, can be widely 
employed. The latter, on account of its much greater mechanical 
strength, is particularly serviceable. Contact pieces should also be 
sufficiently thick to withstand the heat. Moveable contact-pieces 
should be insulated with similar appropriate material. For the 
insulation of detachable conducting pieces porcelain is not suitable, 
as it breaks readily if allowed to fall. Copper conductors should also 
be attached at as great a distance as possible from the hot element, 
as the communication to them of a high temperature may in course 
of time affect them prejudically. Plug-contacts and terminal con- 
nections should also be so placed that they are not liable to become 
coated with an overflow from the material cooked. As a matter of 
principle flexible wires should be avoided so far as possible for con- 
nections outside the actual heater in an electrically-equipped kitchen. 
They are unnecessary for ranges and apparatus permanently in 
position, but are commonly used with portable irons, cooking 
plates. &c. In view of the presence of moisture, single or multiple 
vulcanised rubber insulation should be prescribed, the insulation 
being protected by a strong woven outer covering, and the cord 
should have sufficient stiffness to avoid kinks. Choice of unsuitable 
materials not infrequently leads to breakage at the point of connec- 
tion te electric irons. Another precaution necessary in view of the 
moist floors prevalent in kitchens and laundries is the earthing of the 
metal casings of all permanently installed cooking apparatus. 
This rule might even be applied to portable appliances without undue 
difficulty if the connection is provided with a light flexible wire 
covering which is permanently in contact both with the metal 
covering of the apparatus and with a suitable earth on the wall, to 
which it is brought to receive current. Earthing may not be con. 
venient in the case of portable appliances used in dwelling rooms not 
devoted specially to culinary apparatus, but in such cases there is 
wooden and probably carpeted floor, so that the danger of shock is 
less. In the kitchen itself there is no reason why it should not be 
habitually applied. | 


VaRIOUS PRACTICAL POINTS IN THE DESIGN OF COOKING 
APPLIANCES. 


Complaint is often made of the form of cooking pots, as being 
inconvenient to clean. It is better to give the vessel straight inner 
walls (without bends), even though, with side heating, this will 
make the vessel thicker at the bottom than the top. Аз regards 
material for cooking pots, aluminium has the desirable strength, and 
is a good heat conductor, but is too easily dented. Owing to the 
present shortage of metals aluminium vessels strengthened with an 
outer covering of white metal have been used. With the return of 
normal conditions one would, wherever possible, use the best mate- 
rials, nickeled brass or, preferably, pure nickel. The latter is cer- 
tainly dearer, but pays in the long run. 

The rclative advantages of cooking pots and cooking plates have 
been much discussed. The latter are decidedly preferable in the 
completely equipped electric kitchen. Theoretically the efficiency 
of the cooking pot may be 20 to 30 per cent. higher than an apparatus 
with outside heating arrangements, but in practice this advantage 
is less evident. There are also practical advantages in the cooking 
plate as regards convenience of cleaning and adaptability. 
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EFFICIENCY OF COOKING APPARATUS. 


Investigations have been undertaken on the efficiency of various 
cooking appliances. The electrical consumption is easily measured 
direct. The useful efficiency, in terms of the results secured, is more 
difficult to determine. In the case of vessels used for heating water 
the estimate of the heat usefully employed can be readily made, but 
in the case of vessels, frying pans, &c., used for raising more or less 
solid focd to a high temperature it is less easy. With a view to 
approaching as nearly as possible to practical conditions a metal 
body, which, after the usual preliminary warming could be placed in 
position and raised to the desired cooking’ temperature, has been 
employed in some cases. It must also be remarked that the effi- 
ciency measured depends on such factors as the temperature of the 
room, the proportion of space in the heating vessel filled, and the 
amount of preliminary warming given. These conditions may 
cause Variations as high as 10 per cent. 

When the apparatus is switched on, the initial and final consump- 
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(a) Water begins to boil. 
Scale of time, 1 division =1 min. 
temp., 1 0 C. 
lied to apparatus. 
ully applied. 


, ES 


vp ?»» 


: Power sup Wn»: 


Wa: Energy lost to surroundings. 
P, : Poweru 


с: Energy stored in apparatus. 


tion of power is noted ; the consumption when the resistance is cold 
is high, but equilibrium is quickly attained. The progressive rise 
in the temperature of the water is noted until the boiling point, after 
which it becomes stationary. By computing the energy required 
to raise a given volume of water to boiling 
point and evaporate a certain quantity subse- 
quentlv the useful effect of the apparatus is 
determined, due regard being paid to the heat- 
capacity of the apparatus. 

In Figs. 1 and 2 the typical processes in a 
cooking pot and cooking plate respectively are 
portrayed, the observed quantities being plotted 
as ordinates and time in minutes' as abscisse. 
The temperature rise is for a time almost linear, 
until the boiling point is reached. The useful 
power, which is proportional to the rate of rise of 
temperature, increases sharply from zero and 
then becomes approximately constant, diminish- 
ing, however, slightly afterwards, until the boil- 
ing point is reached. The total useful energy is 
indicated in the shaded diagram Wn, tho energy 
stored in the vessel by the area We, and the 
energy given to the outside air by the area Wa. 
These three quantities add up to give the total 
energy given to the vessel. 

- The loss in conduction and radiation is natu- 
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(b) Water boils en masse. 
Scale of power, 1 division 2 85:5 watts. 
energy, | (divn.)?=1°227 WE. 


Energy usefully applied. 
6: Temperature of water. 


(a) Water begins to boil. 


Scale of time, 1 division=1 min. 
temp., | °C. 
: Power supplied to apparatus. 
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heat capacity of the apparatus. In judging cooking apparatus both 
forms of efficiency should be stated. 

The following table summarises the distribution of energy as 
illustrated graphically in Figs. 1 and 2, and as applied also to a third 
class of apparatus—namely, rapid heaters :— 


Distribution of Electric Energy Given to Apparatus (100 per cent.) up to 
Boiling Point. 
Rapid Cooking Cooking 


heaters. pots. plates. 
Per cent. Percent. Per cent. 

Useful energy received by material cooked 87:0 TTT 63:5 
Energy accumulated in apparatus.......... 8&0 ... 11-5 ... 290 
Energy lost to surroundings........ ЕТЕ . 50 .. 10:8 .. 75 
Mean consumption, watta........... .. .. ... 810 .. 895 ... 1,047 
Mean efficiency upto boiling point... 87:0 ... 777 63-5 
Max. efficiency in the course of heating.. 92:0 ... 840 ... 
Efficiency during boiling .................... . 89-7 84.3 ... 82-5 5 


In the course of tests rapid heaters were found 
to have a working efficiency of 78 to 87 per 
cent., and an efficiency by continuous cooking 
of 85 to 90 per cent.; cooking pots, 70 to 81 p4 
cent. and 80 to 89 per cent. respectively ; an 
cooking plates, 40 to 65 per cent. and 70 to SO 
per cent. respectively. The conduction losses of 
cooking plates are naturally greater than for 
cooking pots, on account of the larger surface 


SS presented. In the case of frying pans the effi- 
RON ciency cannot be easily stated with precision on 
REN account of the variation in the period of cooking, 

WINS the necessity for preliminary heating and other 
RN - sf complexities. There is little scope for diminu- 


tion in the heat capacity of cooking vessels, as 
their mass has been reduced to the limit consistent. 
with solidity and the material must be selected to 
mect various other supplementary considerations. 
In the case of rapid heaters andcooking pots, there 
also seems little opportunity for diminishing 
conductionlosses. In the case of cooking plates, 
and in some cases frying pans, heat insulation 
of the sides might be worth while. 

It is evident that the efficiency of irons is dependent simply on 
their temperature, and values have been recorded ranging from 90 
per cent., with an average temperature of 120 deg. to 73:5 per cent. 
with a temperature of 200 deg. 


Ета. 2.—Bortrya PLATE FoR 1,000 w., WITH ALUMINIUM Соокгхо UTENSIL, 
2 LITRES CAPACITY, OPEN, 105 v., HEATED FROM COLD STATE. 


(b Water boils en masse. 


Scale of power, 1 division=100 W. - 
energy, 1 (divn)*—1 434 WE. 
Wa: Energy lost to surroundings. 
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; 1 Pn: Power usefully applied Wc: Energy stored in apparatus. 
rally nil at the commencement of the test, P8: Power required to rain temperature of water. Wn: Energy usefully applied. 
but rises as the temperature increases, attain- Pr: Power required to vaporise water. ё: Temperature of water. 


ing a constant value when equilibrium occurs. 
It is practically proportional to the difference in temperature of 
the outer surface of the vessel and the surrounding air; the resulta 
are thus slightly affected by the initial temperature of the room. 
The efficiency at any moment is obtained by the ratio between 
the useful power ordinates and the total power ordinates. It has 
been customary to quote only the maximum efficiency attained 
when conditions of heat equilibrium are arrived at. Strictly this 
would only apply to a case in which an appliance was being con- 
tinuously used for cooking. In practice one has to deal with suc- 
cessive periods during which the vessel is first heated up, used for a 
time. and then emptied again. It is useful, therefore, in comparing 
appliances to compare the energy usefully applied, with the total 
energy given to the appliance during the entire process of heating up. 
This total energy efficiency is naturally considerably lower than the 
correspor.d ng efficiency for continuous cooking. on account of the 


The high momentary current taken by the cold resistance is worth 
consideration when it is recalled that in a house using a maximum 
load of only 250 to 350 watts for lighting, might require 2,000 to 
3,000 watts for a completely equipped kitehen. In most cases it is 
not practicable to diminish greatly this initial load, but something 
might be done by the encouragement of the use of economy-cookers, 
to processes which require long heating. Heaters for roasting and 
baking processes are the worst in this respect, and attention might 
be directed to possible methods of reducing the consumption in these 
processes. 

Finally, it is very desirable that manufacturers should make a 
practice of subjecting heating apparatus to rapid and inexpensive 
tests while in course of construction. Such tests might include a 
short overloading test with excess voltage and a subsequent insula- 
tion test at high tension. 
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MEASUREMENTS OF RADIO ANTENNA ON SHIPBOARD 
AND SOME INTERESTING COMPARISONS. 


BY F. A. HART. 


Variations of capacity, inductance and fundamental wave- 
length have been selected by the author from measurements 


taken on a large number of vessels, and covering at the same. 


time as broad a range as possible. These data should be of 
interest to marine engineers and advanced experimenters, 
especially in the case of aerials erected on roofs, such aerials 
being under very similar conditions as regards effect from 
near-by metal, stays, &c., which materially effect the capacity 
of the aerial. 

In connection with ship stations a great deal has been said 
about compass troubles, generally attributed by masters to 
the nearness of the aerial lead-in wires in each specific case. 
It might be well to point out that exhaustive tests have been 
made from time to time, and absolutely no disturbance noticed. 
On the other hand, the proximity of a motor-generator or other 
large mass of iron to the compass would tend to have some 
effect. | 
The lengths used in the table are given in feet, capacity in 
micro-farads, inductance Іп centimetres and natural wave- 
length in metres. ~ 

For simplicity, each type is designated by a number. The 
overall or total length of wire from apparatus of the “L” 
aerials 1з taken as the horizontal plus the vertical, and in the 
“T” aerials half the horizontal plus the vertical. All these 
aerials are comparatively small in actual amount of wire com- 
pared with aerials in coast stations, and à good many should 
compare very nearly with many amateur receiving aerials, 
some of which are of even greater length. 

Aerials such as Nos. 6, 9 and 28 are the least efficient for 
200 and 300 metre waves, as the fundamental is very large, 
the capacity low, the radiation resistance high ; and in order 
to reduce the aerial to small wave-lengths the series condenser 
would have to be less than 0-0004 mfds. As both capacities 
are so small. the radiation from any set less than one kilowatt 
would probably not be greater than one-half ampere. Judging 
bv the results, for those who wish to transmit efficiently on 
200 or 300 metres, the aerial should be made a '* Т” where the 
horizontal length is 120 ft. or over. As a rule, the most 
efficient working wave-length where a series condenser is not 
used is about 0-9 of the natural wave-length. For instance, 
in the case of No. 23 the natural is 230 ; taking 0-9 of this value 
and adding it to 230 we get 437, which should give the greatest 
radiation for that particular size of aerial. 

In the case of Nos. 15 and 16, these measurements are 
identical, with the exception of a trifle greater height and 55 ft. 
more wire іп the horizontal length of No. 16. Everything being 
equal in both cases, except the relation of the vertical wires 
to the bridge railings and metal stay in No. 15, this apparently 
makes up for the 55 ft. of extra length in No. 16. 

The most marked of deck and work effects is in Nos. 38 and 
39, the vertical length in No. 39 running parallel with three 
stavs from the top of the mast to the wireless cabin. In No. 38 
they run practically the same, also considerably increased by 
the nearness of the funnel. The “T” type aerial has been 
found as a whole to give the best all-round results, and is less 
likelv to be affected by foreign matters. The spring stay 
should be removed, and all other stays either grounded or 
broken up with insulators to ensure against induction and the 
nost effective work from the radio apparatus. 

Aerials in which stays, decks or other metal work figure 
largelv are Nos. 18, 19, 20, 21, 22, 30, 33, 34, 35, 36 and 37, 
in everv case affecting the vertical length. The ground lead 
in all examples given does not average over 3 ft., and 1s some- 
times less. | 

Хо. 1 is a very good type of aerial for amateurs who wish to 
transmit. No. 40 is also in line with No. 1; the capacity runs 
higher, although the lengths are very small, and the nearness 
to all metal work and the large number of wires has helped to 
increase this. 

One can readily see from the table how important it 1s to 
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keep the overall lengths as small as possible where there is any 
possibility of metal increasing the capacity. 


Two-wire Aerials. 


N Ty . Lengths Capa- Indue- | Natural 
No.| of Height E : : wave. 
aerial Hori- V eT- | Total city. | tance. Jeneth 
| zontal. | tical. oe 
1| T 92 130 50 115 | 0-00075, 22,000! 252 
2| T 110 151 85 | 160 | 0-00090| 26,363! 290 
3| T 90 | 210 50 | 155 | 0-00092| 29.860! 319 
4| T 91 208 64 | 168 | 0-00096| 30,975! 395 
5| L 86 216 65 | 281 |0-00101| 34,217! 350 
6| L 135 | 238 | 80 | 318 |0-00095| 61,434 455 
Tq T 100 240 80 ' 200 10:00140 | 30,6031 390. 
Four-wire Aerials. 
8|! L 68 127 90 | 217 | 0-000821 49,621; 380 
9| T 150 | 250 90 | 215 | 0-00096! 53,210| 426 
1011 70 .90 90 | 180 | 0-00099! 23,600! 995 
піт 195 112 75 | 187 | 0-00105 41,932; 395 
12| T 128 178 100 | 189 | 0-00108; 34215) 362 
13| L 90 100 60 | 160 | 0-00110| 30,100: 340 
4, L 80 120 50 | 170 | 0:00115 | 20;188' 287 
15| T | 110 | 170 70 | 155 | 0.00115, 28,333! 340 
16| T 100 295 70 | 182 | 0-00115' 28,333 340 
5| T 115 170 88 | 173 | 0-00116: 22,184| 3% 
18| L | 112 | 220 105 | 325 | 0-00130, 30,854! 380 
19} L | 100 120 80 | 200 000185 | 30,784 384 
2| T | 100 260 | 58 | 188 | 0-00136| 23.933, 340 
21! L | 100 150 50 | 200 | 0-00140 26,952, 306 
?2| L | 105 | 204 | 64 | 268 |0-00145' 280038. 380 
Six-wire Aerials. 
23 L 55 125 50 | 175 0-00085| 17,532] 2 
M L | 80 98 50 | 148 | 0-00100| 33,946] 345 
25 T 135 150 90 | 165 | 0-00102| 25,690| 305 
96  ]L | 125 | 155 85 | 240 | 0.00109! 36,272| 376 
27 | T 06 | 200 85 | 185 | 0-00118| 21,192] 298 
28 | L | 105 | 270 70 | 340 | 0-00120| 55,902, 488 
20 | L 94 138 50 | 188 | 0-00120! 30,085! 358 
30 | L 98 104 90 | 194 | 0-00120! 20,428] 995 
31) L 125 | 995 80 | 305 | 0-00124| 46,615] 453 
32! L 115 | 141 84 | 925 | 0-00125| 30,335| 367 
33, T 60 165 35 | 118 | 0.00126 | 20,134| 300 
34 | L 95 150 70 | 220 | 0-00128| 30,946! 375 
351 L 115 190 95 | 285 | 0-00140| 32,200| 400 
36| L 100 150 60 | 210 | 0-00145| 38,451! 45 
FLL 120 200 70 | 270 | 0-00150| 34.272] 424 
38 | L 145 | 225 100 | 325 ! 0-00180| 27,343! 418 
39| L 98 | 200 60 | 260 | 0-00240! 21,200| 425 
Ten-wire Aerial. 
40| L | 50 | 80 | -30 | 110 | 000068) 16,639] 200 


L=mean standard inverted © T." 


State Electricity Supply in Prussia.— In view of the ap 
pointment by the Board of Trade of the committee to consider 
electrical supply it 1s interesting to note that, according to 
" Engineering," the same question is being actively соп- 
sidered in Germany. The Prussian Government appears to be 
planning a State electricity supply, and it 1s understood that 
the other German states are making similar local arrangements. 
The plan of an Imperial electricity scheme throughout Ger- 
many appears, however, to have been abandoned. The entire 
control of the supply of electricity seems to be considered 
beyond the present resources of the Prussian Government. It 
js probable that, as in Saxony, the State will aim at securing à 
predominant position by producing current so economically 
that eventuallv all private consumers will find it advantageous 
to obtain a supply of electricity, directly or indirectly. from 


Government sources. The proposal for the moment is that the 


State should erect a large number of huge electrit power 
stations, using water power, coal, lignite or peat gas, from 
which electricity can be transmitted to private works, which 
remain independent. The transformation and distribution of 
power to private consumers would be done by existing local 
works and stations, which will buy from the State in bulk. 
The scheme, however, finds many opponents, and there 18 
apparently much difference of opinion regarding the pros- 
pective economies in generation to be produced in this way. 
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PHYSICAL SOCIETY. 


A Meeting was held on May 25th, at the Imperial Coilege of 
Science, Мг. W. В. Cooper, M.A., Vice-President, in the Chair. 


A Paper entitled 


* An Investigation of Radium Luminous Compound," 


by C. C. PATERSON, J. W. Т. WarsH and W. Е. Нісогхѕ, was read 
by Mr. PATERSON. 


The paper contains the results of measurements made on various 
samples of radium luminous compound during the last two years. De- 
terminations of the brightness of the compound in powder form and when 
made up into paint, and also after the application of the paint to instru- 
ment dials, were carried out ; and curves are given showing the rates of 
decay of luminosity. The radium contents of the compounds were de- 
termined by comparison of their y-ray activities with that of a preparation 
of pure radium bromide, which is periodically compared with the British 
radium standard. The various precautions which have to be observed 
and the corrections which have to be applied in making the various deter- 
minations are explained, and the considerations which should govern the 
proportion of radium employed for practical purposes are discusesd. 

Mr. H. F. GLEw:: The difference between some of Marsden’s results and 
those of Dewar and Crookes had been attributed to some difference in the 
zinc sulphide employed ; he could state that the sulphide supplied to the 
National Physica] Laboratory was of different origin from either of these. 
Before the war we were almost entirely dependent on foreign sources for 
the supply of these materials, but we were now quite self-supporting. In 
Marsden’s work the inside of the tube was completely coated with sulphide, 

so that the effects were observed by light transmitted through the material. 
It was better to paint only one half of the tube so that the inner surface, 
which was exposed to the bombardment, could be directly observed. In 
the photometer measurements, was there any advantage in placing the 
coloured filter between the light and the reflecting surface ? He preferred 
tohaveitintheeye-piece. Earlier records of the coloration due to absorp- 
tion would be of value. Intestingsulphide for y-ray activity he placed it in 
contact with the ionisation chamber. Less material was then required 
for the test; which was an advantage. The authors stated only the 
diameter of the tubes employed ; but he had found that there were dif- 
ferences in the results obtained with tubes horizontal or vertical. The 
length of the tube, therefore, appeared to be an important factor. 
Further, the results given by a small quantity of sulphide in a large tube 
would be too high ; for the space above the sulphide is filled with the 
emanation gas, and the у radiation from it is not subject to the absorption 
of the sulphide, as is the radiation from the latter itself. The discrepancy 
between the observed and calculated values of the absorption was prob- 
ably important. "Was this due to some selective action, the sulphide 
transforming the y radiation into radiation of some other type ? It was 
singular that specimens prepared by the dry and wet methods should be 
so similar in their properties after only 4 days ; for іп the dry method the 
emanation and all its products were retained. 

Dr. MakowzER stated that by using an electroscope of small capacity 
good y-ray measurements could be obtained with much less than 1 milli- 
gram of radium. 

Dr. H. S. ALLEN asked if the zinc sulphide employed was wholly crys- 
talline or partially amorphous. An investigation of its physical condition 
Would be useful. 

Prof. CLINTON said that the difficulties of these measurements were 
very great and the authors were to be congratulated on having overcome 
them so effectively. | 

Mr. J. S. Dow said the figures for the absolute brightness were what he 

would have expected. He was doubtfulof the possibility of expressing 
the brightness accurately. Consistent results could be obtained, but 
they did not represent exactly what the eye saw. For instance, zinc 
sulphide and cadmium sulphide may be equally bright a few inches away, 
but the former will look much brighter at a distance. The information 
as to the correct proportion of radium to employ was important. What 
was the brightness physiologically necessary for these purposes ? He 
thought that less brightness than was customary might be advan- 
tageous, as he sometimes experienced an appreciable glare from 
the markings, which detracted from their legibility. The selection of a 
proper coloured glass was important for these measurements. Had the 
authors noticed any change of colour as the compound got older ? He 
thought it got greener as it aged. The initial rise in the luminosity 
curves for the weaker materials seemed greater than could be explained 
by the lower rate of decay. 

Dr. Levy said he had found the luminosity of different samples of zine 
sulphide to vary perce ptibly in tint when stimulated by daylight, but had 
not noticed this with a-rav stimulation. In his experience, if a sample 
of sulphide gave good results when stimulated by davlight, it would also 
be good when stimulated by radium. The reverse did not hold. however, 
as а specimen might be poor with daylight, but good with radium ex. 
citation. ' 

Mr. T. Smita thought the coloured filter used in the photometric 
measurements should have been placed as near the lamp as possible, 
since such a filter acts, to a certain extent, as a self-luminous source. 1f 
the tube containing the compound was not much wider than the aperture 
in the screen, a considerable loss of light would oceur, near the edges of 
the aperture, due to obliquely internal re flection at the walls of the tube. 
For accurate work it was important to have a uniformly illuminated field, 
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and he suggested the desirability of employing tubes witha flat side. 
Where the tubes were too small to fill the aperture satisfactorily, an 
optical system could be used to give an enlarged image of the tube and 
so avoid refractions at large angles. The absorption of the system could 
be found experimentally with a larger tube. 

Dr. A. RUSSELL laid stress on the practical importance of the paper. 
He had at times been asked by manufacturers to measure the visibility 
of watch faces in the dark. The problem was so difficult that hitherto he 


- had done nothing. The present paper suggested the required practical 


tests. and a first draft of a specification for securing a standard material 
could now be written. Progress would be delayed if they waited till all 
the associated physical and physiological problems were cleared up. 

Dr. S. Russ (in a communication which was read by the Secretary) said 
the decay curves differed appreciably from those of Marsden for Willemite 
under intense a-ray bombardment. Did the theory held by the authors 
as to the mechanism of the action differ from that advanced by 
Prof. Rutherford to explain Marsden’s results ? Had the authors any 
measurements of the rate of decay of efficiency of fluorescent screens 
under the action of X-rays ? 

Mr. Wats, in reply, said that if the coloured filter were employed in 
front of the eye, as suggested by Mr. Glew, its co-e flicient of transmission 
for the light emitted by the compound would require to be determined 
and introduced in the results as well as the co-efficient for white light. 
This would add to the uncertainties of the determinations. To detect 
change of colour with age would have been difficult in their experiments 
because of the continuous decrease in luminosity. They had detected 
differences in colour in samples sent by different makers ; but were un- 
aware whether these were from the same source, or made in the same 
way. They had no data on the relation between daylight and radium 
excitation, and Dr. Levy's remarks were of great interest. The order of 
accuracy (about one per cent.) was not found to be appreciably affected 
by altering the position of the coloured screen. The diameter of the 
smallest tubes usually employed was not less than about twice the ap- 
parent width of the aperture. It was not convenient to use a smaller 
aperture and they had to do their best with the tubes in which the 
material was sent. 

Mr. Hicarws, replying to Dr. Makower, said that they had to employ 
the radium standards which were available and these were not suitable ` 
for use with a small capacity electroscope. In reply to Mr. Glew, the 
tube should not be close totheelectroscope. If it was 30 to 40 cm.away, 
the orientation of the tube was of little importance, and small corrections 
could be applied. The errors introduced by having it too close were 
similar in character to those produced if an extended source of light is 
used too near a photometer head. They suspected selective action to be 
at the root of the discrepancy in the absorptions, but could not definitely 
say. To investigate the p properties of the sulphide would be a 
very long task, and they had not attempted it in the present research. 


A Paper entitled 


«Тһе Resistance to the Motion of a Lamina, Cylinder 
or Sphere in a Rarefied Gas," 


was read by Mr. F. J. W. WHIPPLE. 


The investigation is carried out on the assumptions that the free- paths 
of the particles of the gas are long compared with the dimensions of the 
moving body, and that the motion relative to the body of the particles 
which rebound from it depends only on its temperature. It is shown 
that if v, w be the components of velocity perpendicular to the surface of 
a lamina and parallel thereto the corresponding components of the resis- 


tance are Е 
З е 
NA Dp and 2 
2m V 


where F is the standard (root-mean-square) speed of the gas-particles 
and pis the gas-pressure. 

The resistance to the motion of a cylinder or a sphere is found to differ 
very slightly from the resistance to a lamina occupying the central section. 
The formule are applicable to the problem of the damping of the oscilla- 
tions of a system suspended in a rare fied gas. 

Mr. G. D. West called attention to the fact that the author's value for 
the ratio of the normal to the tangential resistance of a lamina, was in 
good agreement with that previously obtained by Knudsen. This ex- 
perimenter had also deduced a formula for the resistance of a sphere 
moving in a rarefied пак гапа it would be interesting to see how this result 
compared with the author's. In connection with the damping of vibra- 
tory motion. a large amount of careful work had been done by Hogg. 

Mr. D. OWEN was not sure that Knudsen had succeeded in proving the 
assumption as to the manner in which the gas molecules recoiled from the 
surface. As the difference involved was somewhat large, he would like to 
кее an expression added for the case of elastic spheres rebounding oft a 
perfectly plane surface. | 

The formula held only for values of À large in comparison with the 
dimensions of the vessel, If the pressure was Iz, A=19cm.,and if 10 u it 
was 2 ст. Would this be called large in comparison with dimensions of 
10 ст. ? Exact measurements of pressure and damping would be in- 
teresting in view of the uncertainty of the exact constant. 


EX: 
or ү? 


A Paper entitled “The Effect of Stretching on the Thermal 
Conductivity of Wires," by Prof. C. Н. Lers, F.R.S., was taken 
as read. 
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THE PROGRESS OF ELECTRIC COOKING 
APPARATUS. 


It may be said that the present conditions under which 
manufacturing is carried on ìn this country are adverse to 
much progress in electric cooking from the domestic point 
of view, but in other directions a very considerable amount 
of work is being done. This applies particularly to can- 
teens for munition workers and other work of a national or 
nulitary character, where the convenience of electrical 
plant, as compared with other methods, has been fully 
recognised. We believe also that a good deal has been 
done in the United States; and from an abstract which we 
publish elsewhere of a report by the Swiss Electro ech- 
nischer Verein, progress in Switzerland has also been rapid 
during the last few years. The advance in Switzerland 
seems to have been due to the war, presumably on account 
of shortage of coal, for in 1914 not very much had been done 
in this direction, but the amount of plant now in use 1s quite 
considerable. 

The report to which we have referred is of more than 
passing interest, because 1t deals with many points of detail 
and with the general reliability and efficiency of cooking 
apparatus. We think it will be agreed that great strides 
liave been made during the last few vears in the robustness 
of such plant. Where the greatest difficulty has been ex- 
perienced is in boiling plates, but in ovens and in grills a 
very satisfactory state of affairs has been reached. This is 
emphasised by certain test figures given in this report. 
Apparatus was tested by switching on to the circuit for a 
certain time, followed by an interval for cooling, and after 
every 1,000 heatings in the case of apparatus ue wet, 
and after every 200 heatings in tke case of apparatus 
used dry, the voltage, which was normally 110 volts, was 

raised by 10 volts. In this wav the apparatus in the 
final periods was in some cases subjected to an overload 
of 50 to 70 per cent., thus realising conditions which are 
much more serious than those generally fouud in practice. 
Nevertheless, on the basis of these tests, cookers were found 
to last from 2 to 10 vears, frying pans from 2 to 4 years, 
boiling plates from 1 to 2 years, and flat irons from 2 to 8 
vears before a defect was revealed, and we think that the 
statement may be accepted that the durability in ordinary 
use would b^at least double. The question of overloading 
is, of course, one of some importance, because, unfortunately, 
the watts absorbed v ary with the square of the voltage, and 
consequently a 10 per cent. rise in voltage means 20 per cent. 
rise inload. "There is a good deal to be said for the ideal of 
a heating alloy whose temperature coefficient would be so 
high as to cut down the current to a safe value notwith- 
standing a rise in voltage, but we very much doubt if such an 
alloy is to be found, and even if it wer obtainable it would 
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be necessary for the temperature coefficient to depart very 
materially from a straight line law in order to avoid heavy 
currents in switching on. Iron provides an example of a 
metal of this, kind, but it is, of course, quite unsuitable for 
the particular purpose we have in mind. 

Of course, such, tests, however well devised, lack the 


effect of the wear and tear which arises in regular domestic 


and commercial use, and they therefore fall short of the 
ideal in this respect. Also questions of thermal efficiency, 
although important, mav be unduly emphasized, since in 
practice this depends largely on the routine that is fol- 
lowed, and must be considered along with questions of con- 
venience and the price at which electric energy is available, 

In the report some stress 1s laid upon the necessity for 
good insulation. To some extent we think this point шау 
be over-emphasised. For example, asbestos is used largely 
in work of this class, but it 1s well known to be hygroscopic, 
and consequently 1f apparatus in which this forms a part is 
left out of use for some time the insulation falls very con- 
siderably, but very soon regains its normal value in us. 
There is no great objection to this, provided that all metal 
work is properly earthed, as it should be, at least in the case 
of apparatus used in kitchens. Small utensils used in 
sitting rooms are another matter, and need not be par- 
ticularly considered from this point of view. 

It follows on account of the variable nature of some of the 
insulation employed, that ordinary figures of insulation 
resistance are of little value ; therefore, reliance is placed 
upon subjecting the apparatus to certain electrical pres- 
sures. It 1s suggested that such apparatus may well be 
tested at 1,500 volts rather than at 1,000 volts, and the 
statement 1s made that even at 2,000 volts the discharge 
commonly takes place outside, from terminal to terminal. 
and not inside the apparatus. We doubt, however, the 
desirability of raising the voltage to this extent. It must be 
remembered that if such apparatus fails in use there Is no 
very harmful result, and in this respect it differs from such 
plant as generators and transformers. Unquestionably it 
should be made as durable as possible, but we are inclined 
to think that tests of this kind may result 1n more harm 
than good. 

In conclusion, we shou'd like to draw attention to the 
excellent work that is carried on from time to time by the 
Swiss Elektrotechnischer Verein in dealing with electrical 
matters that are in a state of transition. It 1s a great 


. advantage to have authoritative statements and investiga- 


tions of this kind as some guidance to manufacturers, and 
we think that our own Institution might with advantage 
take up this class of work. 


The Nature of Metallic Resistance.-— In a contribution to 
the " Physical Review " Mr. P. W. Bridgeman describes à 
series of investigations to determine the "effect on metallic 
resistance of combined pressure and temperature. The most 
important result obtained is that. variations in resistance of à 
normal solid metal are pre-eminently concerned with one factor 
only, the average amplitude of vibration of the atoms. whether 
the change in amplitude i is brought about by a change in pres" 
or temperature. The proportional change in resistance l 
approximately twice the proportional change in amplitude. 
It is believed that these considerations throw important light 
on the nature of the atom. In order to explain them it is 
necessary to abandon the old conception of the atom ах АП 
assemblage of electrons little affected by the inert atenr 
framework. Temperature rise, by increasing the “кар 
between atoms, Increases the resistance. Extreme meu is 
powerless to change the temperature-coeflicient of the meri? 
and it seems therefore necessary to assume a distortion ot tHe 
atom under pressure. ! 
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A RESISTANCE BRIDGE FOR WORKSHOP USE. 


BY OSCAR DE WETTE. 


Fig. 1 illustrates the principle of a bridge for testing rap'dly, 
against a pattern R,, a number of coils of which the resistance 
is to approximate that of the pattern, the tolerance being 
within a given percentage. 

The arrangement can also be used for controlling the re- 
sistance of coils during winding, when, in the absence of auto- 
matic winding machines, or owing to variations in the diameter 
of the wire, the same number of turns do not correspond to 
the same resistance. 


Pr 
90a 
714 10 
> da 
100w ‘ 1006 
P. [^ S 
g ШВ баб. 
{ Keg c 
Re А. 
KeyB, Battery —— de 
Ета. 1. 


In the proposed arrangement there are two ratio arms P. 
If the resistance of Q is 100Q, let arm P; be 90Q, arm Pu 
100Q, and both arms be connected by a resistance Rp of 10Q, 
so that Prr=Pr+Rpy. Let Rp be subdivided into, say, 10 
sections of 1Q each, inserted between the studs of a circular 
switch of which the dial gives connection with point 
M of the bridge. Such an arrangement will allow tests 
within limits varying from 0 to +10 per cent., expressed in 
integers. і 

For instance, let the allowance be Ё 7 per cent. The 
dial is turned to stud 7; then arm P; is (100—7)Q and arm 
Рп (1001-1) Q.. 

Let now key A make connection 1, and keys B and C be 
closed in suecéssion : then | 

P/Q=(100—7)/100 апа Rz = R,(1—0-07), 
ie, the coil under test is compared with the lower limit of 
resistance. Repeat the same operation, except that key A 
now makes connection 2: then | 

P/Q—(1004-7)/100 and Rz = R(14-0-07), 


i.e., the coil is compared with the upper limit of resistance. 


Kevs А, B and C are suitably. combined in a single key with 
a double system of springs. as shown in Fig. 2. Such a key 
is somewhat like the listening key of a telephone table. The 
contacts 41 and de should have: negligible resistance, and 
therefore the contact plates be of a suitable size. Pressing 


successively the button of the key to the left and to the right 


results in testing against the lower and the upper limits respec- 
tively. 

Fig. 3 shows the values that a resistance under test can have 
with reference to the standard resistance А, of the pattern and 


M . 


to the limits determined by the tolerance, viz., F,(1—p') and 
R(1+7'). 

Practically only the values Rz3 within the limits are accept- 
able. Such values, when tested against the limits, cause the 
galvanometer needle—which should be dead beat—to deflect 
successively in opposite directions ; and by suitably connecting 
the poles of the battery to the bridge, the needle can be made 
to deflect in the same direction as the key moves. Whenever 
this does not occur,{the resistance under test is outside the 


Fro. 3. 


limits. The nature of the discrepancy shows to what category 
of values Rz the coil belongs. (This indication is particularly 
useful when the winding of a coil is still in progress.) More- 
over, by turning the dial of the switch, the limits are enlarged 
or narrowed, so that, within the compass of the apparatus, it 
г possible to have an idea as to how far the coil is outside the 
imits. 

The accompanying table shows the relative positions of the 
key and the needle for the values of Rz mentioned in Fig. 3. 
The most important, and at the same time the most frequent, 
cases are starred ; they are easily remembered, even by un- 
skilled people, for which the apparatus is chiefly intended. 


Values of Positions of | 
Allowances| Resistances | amama Remarks. 
under Test. Key Needle ||Needle Key | 


A | / % Resistance too /ow. 


Fesistance equal to lower limit. 


x Resistance within limits. 


Resistance equal to upper limit. 


36 Resistance too high. 


3 Resistance lower than standaro 
n equal to » 


pm 


= “УХ 
* 


3i The ratio arms must be constructed of the same material 
and must. of course, be placed in the same temperature con- 
ditions ; the same applies to the pattern and tlie coils under 
test. An aperiodic pointer galvanometer, deflecting in either — 
direction. forms a suitable detector. | 

The data and features of the arrangement, as described, 
obviously admit of alterations in order to meet special re- 
quirements. For instance, Rp mav be varied within the range 
of the equation Py-=P;+R,; be subdivided, equally or 
unequally, in multiples or submultiples of the ohm; or be 
represented by a graduated slide wire with slider. which does 
away with the circular switch; and soon. In the latter shape 
the apparatus might be worked as a bridge for the measure- 
ment of resistance by simply varving the ratio. 


higher than » 
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SHALL GREAT BRITAIN AND AMERICA ADOPT THE METRIC SYSTEM ?* 


| BY W. R. INGALLS. 
(President, American Institute of Weights and Measures.) 


e 


The author has sent this Paper to the Institution of Mining and Metallurgy in the hope of opening the eyes of its members to a 


great danger with which it seems to him that both Great Britain and the United States of America are threatened by the present 
Although in his Paper he has used American illustrations and references, and there are probably varia- 


strong metric propaganda. 


tions in British customs and practices, he feels sure that readers in Great Britain and the Colonies will find no difficulty in applying 


his argument to the things they know. 


The discussion of the metric system at the meeting of the Institu- 
tion on Nov. 16, 1916, prompts me to make a communication on this 
subject... In the United States there is a persistent and insidious 
effort by theorists to substitute the metric for the existing system of 
weights and measures. In order to combat this, the American 
Institute of Weights and Measures has lately been organised. The 
subject is of vastly greater importance than is commonly compre- 
hended and therefore an earnest propaganda is necessary in order to 
arouse the people of Great Britain, her Colonies and the United 
States to the importance of preserving their interests. | 

Before entering upon any discussion of the metric system let a 
sharp line be drawn between it and the decimal system. The 
advantages of the decimal system are so manifest in many cases that 
the pro-metrie party is wont to cloud the issue by making it appear 
as if the metric system were the only decimal system. — 

We find that the most ardent of the pro-metric party are those who 
have to deal with weights rather than with measures. The sub- 
stitution of metric weights for English weights would create relatively 
little disturbance. Of course, the changing of all of our weighing 
scales would cost a huge sum, and the recalculation of schedules— 
such as railway rates—might come to something like the ransom of 
an empire, but after these were done. we might get on pretty well. 

Personally, although I am strongly antimetric, I employ the 
metric system of weights in international statistics. Moreover, in 
laboratory work I use the grammes and cubic centimetres, or kilo- 
grammes and litres; but when I pass to larger weights the pound 
means more to me than does the kilogramme. .Nimilarly, out of 
habit I think of temperatures according to the Fahrenheit scale up 
to the boiling point ; there is then а range whereof 1 have no con- 
ception ; but from red heat upwards I think in terms of the centi- 
grade scale. Of such mental habits and their bearing upon the 
substitution of the metric system, which 1 regard as a matter of major 
importance, I shall say more before concluding this contribution. 

If weights and measures were employed merely as means of 
estimating and recording, there would be no great reasons why the 
metric system, or the Russian, should not be substituted for the 
English, save for the cost of providing the new instruments and the 
slight experience necessary to become familiar with them. 

The metric advocates regard weights and measures simplv as 
means of estimating and recording. ‘They do not consider the things 
that are tied up with them, or the knowledge that is associated with 
them.: By “ things " I mean the standards that have become inter- 
woven in our civilisation and industry, upon which indeed civilisa- 
tion and industry are based. 

Let me try to make my meaning clear by referring to land 
measure, a subject with which nearly evervbody is familiar. In an 
unsurveyed country, like parts of Mexico, I can use a 100 m. tape 
as well as one of 100 ft.. and can compute areas in square metres as 
well as in square feet. But suppóse I am in the United States, where 
most of the land has already been surveyed in feet and miles and 
figured in acres and square miles, and I am compelled to divide 
metrically a Government quarter section, my troubles would quickly 
begin. Anybcdy who has had to tie up with old surveys in New 
England, recorded in rods, chains, &c., knows what these would be. 

Let us consider the conditions that have been established in the 
railway business of the United States. The tracks are marked with 
mile posts. The railway gauge is 4 ft. 81 іп. We might in course 
of time get in the habit of thinking of the latter as 1,435 mm., but 
manifestly it would never be convenient to refer to the mile posts as 
being 1-60935 km. apart, and either we should have to continue to 
think of miles, or else pull up the posts and replant them at kilometre 
intervals, which would be something of a job. Incidentally, our 
posting of highways would have to be revised, and the automobilist 
would mourn the day when metric legislation was enacted. 

Returning to the railway business, it is well known that the 
passenger and freight schedules, which fill great volumes, are based 
on cents per mile and cents per 100]b. The railways have com- 
plained over the great expense involved in making alterations for 
the purposes of the Interstate Commerce Commission. What would 
it be if the entire fabric had to be torn apart and rewoven in order 
to please the advocates of the metrie system ? 


—. — — — 


* Abstract of a Paper read. before the Institution of Mining and 
Metallurgy. 


Gauges are based on the inch. If the metric system were made 
compulsory it is obvious that there would be but two alternatives, 
viz., to restamp the gauges with strange and unhandy figures, and 
wait until people became accustomed to them, as, for example, to 
ask for a 6-35 num. rod when they wanted a }-in. rod; or else to 
change the standards so as to make them conform to metric units. 
Either horn of the dilemma is bad, but the second one—the changing 
of gauges—would be calamitous. Some large American manufac- 
turers have estimated that such a change would cost them individ- 
ually from half a million to three-fourths of a million dollars. 


So it is with all of our affairs. Our entire system of manufacturing. 
of building and of doing things is based en standard units, which 
cannot be changed, except under conditions that would mean nothing 
less than calamity. Does anvbcdy imagine that a 2 > 4-in. joist 
could be anything else but a 2\4, although it might be called a 
50-8» 101-6 mm. ; and after we were given specifications in metric 
measures, should we not have to translate them back into English 
measures, in order to make use of our tables of board measure for 
easy computation ? І 


Of course, we all know that a 2» 4 is seldom of those exact dimen- 
sions, and we should probably call it a 50> 100 mm. after we had 
learned the rules of the new game. But sometimes it is necessary 
to figure closely in connection with joists 848, and then we know 
that the 2» 4 is reduced to 13 33 in. How we should conveniently 
arrive at the exact dimensions of a nominal 50x 100 mm. joist 
deponent saith not. | 

Consider what we do when we get a drawing of a French con: 
struction, let us say a metallurgical furnace, to build in this country. 
The first thing that has to be done is to redraw it. not for the reason 
that it is expressed in metric measurements, but for the reason that 
it calls for constituent parts of sizes that are not obtainable here, 
It is drawn in France so as to dovetail together all sorts of things 
that are standardised according to metric measures. In. America 
we must use the things that we can get and they are standardisd 
according to inches. 


Conversely in drawing something of American practice to ће con- 
structed in France, we draw it in our own way and tell them to 
redraw. It would be easy enough to draw here with metric scales: 
indeed, in my own practice I put a metric scale on each sheet 
destined for a metric country; but engineering drawing is some 
thing different from the mere use of scales. It is the combination 
and representation of standard things, and we have to show our 
own, which we know ; not the French, which we do not know ; and 
let it be re-drawn in France according to their standards that are 
nearest to ours. Апу change of standards in either metric o 
non-metric countries is preposterous, unthinkable. We have all 
gone too far. Besides the colossal expense of substituting gaugs 
the result could not be anything but a mixture. Тһе man who 
needed some 4-in. bolts for the repair of his automobile would not 
relish the information that they were no longer made, but that he 
could have 10 mm. or 15 mm. bolts. 

But, say the metricists, “We do not intend to change the 
standards. We propose merely to call 4-in. bolts 12:7 mm. bolts. 
and similarly with other standard manufactures, and this is so that 
people in Spanish and Portuguese countries, where we hope to 
expand our export trade, will understand what we are talking 
about." There is no argument more childish than this. Why net 
therefore, discard the use of the term bolts and substitute the 
Spanish equivalent. ? | 

The manufacturer who is courting export trade in а Spanish 
country translates his catalogues into Spanish and converts his 
English measures into their metric equivalent. | 

The Argentine or Chilefio has no difficulty in being made to under: 
stand if the British or American manufacturer wants his business 
If it be a question of competing with German manufacturers. tl l 
will make special sizes for that purpose, just as do foreign makers 
of automobile tyres who seck business in this country. Our ty" 
manufacturers would do the same if they wanted competitive D 
business. Nobody has had the effrontery to propose that the United 
States should discard its standard inch-sizes and substitute o 
conforming to foreign practice. ‘The million automobilists W0“ 
regard such a suggestion as a joke. 
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I have referred previously to how some people think metrically of 
certain things and non-metrically of others. The association of 
things of observation and experience is indeed the reason why 
certain of our old English measures, long since discarded generally, 
linger in special use. Similarly does the chemist sense weights in 
grammes, while the apothecary does it in ounces. Such habits are 
not easily altered. 

Having pointed out the objections to the compulsory adoption of 
the metric system, let us consider the arguments that are offered in 
favour of it. 

The prime argument is to have international uniformity. It is 
stated that a long list of the countries of the world have adopted 
the metric system, only the United States, Great Britain and her 
Colonies, and Russia (of the Indo-European nations) having failed to 
do so. I have italicised the words only and Colonies, for therein is 
concealed the speciousnéss of this argument. If with * Colonies’ 
we equate Canada, Australia, New Zealand, Tasmania and South 
Africa, we have a longer list of non-metrie countries, and it coni- 
prises not only the most populous, but also the most industrial 
nations of the world. 1f uniformity be the objective, it would be 
better to institute a propaganda to induce Germany, France and the 
Latin countries to adopt the English system. 

Another argument on the ground of uniformity relates to the con- 
fusion existing in the English system owing to the different kinds of 
tons, pounds, gallons, ,&c. That there is such confusion, with its 
inherent dangers, is true ; but it is also true that the confusion is 
much less now than it was 20 years ago, that it is bound to experience 
further reduction, and that it may be eliminated entirely in a way 
far easier than by the introduction of the metric system. But with 
respect to confusion, the skirts of the metric system are not clean. 

The third metric argument is the ease of the calculations, especi- 
ally the correlation among measures of length, volume and weight. 
It may freely be admitted that there is some merit in this, but 
further on I hope to show that the English system is not quite 
helpless in this respect ; and that the superior merit of the metrie 
system is far short of being a determining factor. 

We come now to the alleged advantage of the metric system in 
promoting foreign trade, a matter that [ have previously touched 
upon lightly in this Paper. Listening to the metric advocates, it 
might be imagined that Great Britain and the United States had no 
export trade with foreign countries before the war, and that the 
only way for them to compete with Germany after the war is to 
adopt the metric system because Germany will offer goods made 
according to it. We had large trade with them before the war. 
We hope and expect that after the war it will be greater. But in 
making it greater, we are encouraged to think that the fundamental 
ideas are to offer them useful things, excellently made, through well- 
conducted agencies and by means of models and descriptions in 
their own languages, also dimensions with metric equivalents if they 
wish. And having interested them to the point of buying, we must 
extend to them the banking credits they need, and must pack the 
goods in such a way as will cause them to be delivered safely and 
will permit inland transportation by crude methods. 

In many of these respects Germany formerly excelled us, largely 
owing to our indifference in this trade, but successful competition 
with her in the future is going to be based upon such major points 
as I have mentioned, and not upon the very minor one of making 
goods according to metric measurements. " 

One other argument for the metric system is the alleged simplicity 
with which it can be acquired by school-children. I do not believe 
that is so. Without having had any experience in school teaching, 
it has nevertheless been my good fortune to observe and supervise a 
number of children during their passage through the grammar school. 
In mental quality they have been better than the average. Without 
exception they have had difficulty with the metric system. Vulgar 
fractions are comprehended more easilv. "This ought not to be so, 
but apparently it is. I think it arises from the npud tendency of 
all of us first to divide an integer into halves. 


Both in the use of the metric system and the English there аге. 


three well defined tendencies. -These are to discard unnecessary 
units and mulitples, to employ measures of weight instead of those 
of volume wherever possible ; and where not possible to substitute 
cubic measures for special forms. But there are many cases where 
weighing cannot be substituted for measuring. Nevertheless. there 
is a constant tendency to substitute cubic measures for the old ones. 
Thus our municipalities more and more sell us water by the cubic 
foot rather than by the gallon. This is because we visualise cubic 
measures better than anything else. The basis of all measures, 
using the term in distinction to weights, is the measure of length. 
Derived from it are the measures of area and of volume. 

I trust that I have made it clear that my argument against the 
metrie system is not inspired by blind prejudice against an innova- 
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tion. On the contrary, I remember the time when I was in favour 
of its adoption in the United States, and it was not until I had 
studied the matter more carefully that I changed my mind about 


' that. 


I do not claim the English system to be perfect and consequently 
not to be touched. On the contrary, J have shown previously how 
it has experienced evolution and certainly it is capable of much 
further improvement, which undoubtedly will come about. What 
forms the improvements may take I shall not attempt to indicate 
more than briefly. [t seems to me that we shall see a reduction in 
the number of units in common use, say to a list comprising the 
mile, the foot and the inch ; the ton, the pound and the ounce; 
the acre. For all other forms of square measure and for all forms 
of cubic measure, we may base on the foot. These few measures 
will be decimalised to a greater and still greater extent. The 
machinist decimalises the inch. The architect reckons roofing, 
painting, &е., in “squares”? of 100 sq. ft. The water and gas com- 
panies provide us with meters reading cubic feet arid tenths thereof. 

In conclusion, I desire to make it quite clear that my arguments 
in this Paper are not directed against the metric system, but rather 
against the propaganda for the compulsory y adoption of it. 


CORRESPONDENCE. 


Б 


CITY GUILDS EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : It is to be hoped that the invitation to comment on 
the above, conveyed through one of your editorials in vour 
last-issue, has been (or will be) adequately responded to by 
some responsible people. But in case the response be dis- 
appointing, perhaps I may be allowed to make some remarks 
on the subject. 

The examiners would surely feel encouraged by a publie 
display of interest on the part of those for whose students 
thev cater ; and they would certainly understand that a little 
criticism was good for all concerned. 

Having had occasion recently, for the purpose of a forth- 
coming work, to glean (for inclusion amongst others) those 


С. & G. questions which related to continuous-current motors 


and control apparatus for other than purely traction work ; 
it has seemed to me that they were rather few and somewhat 
one-sided. 

The subject, it is almost superfluous to say, offers a splendid 
practical field for examiners. Nevertheless, the results of mv 
search (1912-1917) were somewhat disappointing, and may be 
expressed as follows :— | 

1. Elementary theory and general matters concerning 
motors.—(Hardly touched upon.) 

2. Motor starters.—(4 few questions, but plenty of scope for 
more.) 

3. Starters, speed-regulators and controllers.—(ditto.) 

4. Motor characteristics.—(Amply dealt with.) 

5. Multiple-switeh, contactor, semi-automatic and auto- 
matic controls.—(Practically untouched. ) 

6. Efficiency and other tests.—-(Fairly well dealt with.) 

7. General matters regarding applications, installations, 
troubles, &e.—(Practically untouched.) 

It will be gathered from the above that the examination 
questions trend to the motor laboratory and test-room side ; 
and that modern control apparatus, connections and what may 
be termed every-dav matters are neglected. 

I was glad to notice that you alluded i in vour editorial to the 
usually difficult nature of the questions. The examiners move 
in such a rarefied atmosphere themselves, that they are apt— 
one may suppose—to get quite out of touch with their exa- 
minees. А few simple questions of a really practical nature 
that most of the candidates could make an attempt at without 
much hesitation would encourage them greatly. And the 
examiners need hardly be told that the answers to such ques- 
tions would afford plenty of points for sorting out the candi- 
dates, and with far less trouble and greater certainty than 
involved highly theoretical problems. 

The statistics given in the annual City Guilds Reports prove 
that one of the subjects of really fundamental importance has 
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been much neglected by professors and teachers and their 
students. But now that it has been re-christened and has 
received an adequate name—" Electrical Installation Work "— 
perhaps it will receive a little more attention. As it deals 
with practical electro-technical matters underlying electrical 
installations of any and every description, it is surely worth 
the attention of those embryo electrical engineers who find 
themselves in difficulties with the more theoretical and mathe- 
matical branches of electrical engineering. The examination 
questions are worth perusal by those who have hitherto ignored 
them. | 

After all, students at technical colleges, &c., are very much 
to blame if they do not make known to the authorities the 
subjects they desire instruction in. My advice to those in the 
aforementioned difficulties is to write to the Examination 
Department, C.G.L.L, Exhibition-road, South Kensington, 
for copies of this year's papers in “ Electrical Installation 
Work." After satisfying themselves as to the value of the 
subject, let them go to their professor, show him the paper 
and endeavour to convince him that though the subject was 
hitherto termed “‘ Electric Wiremen's Work," it really con- 
cerns electrical men of every description. Very few wiremen 
arrive at the Final Examination. 
" Though it belongs to another story, the A.M.I.E.E. exams. 
(now temporarily discontinued) and the microscopic re- 
sults. obtained therefrom, afford a glaring proof that those at 
the top of the electrical mountain range of knowledge are quite 
out of touch with those who wish to climb a little way up one 
or other of the various peaks.—I am, &с.. 

London, June 2. W. PERREN МАҮСОСК. 
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A SYSTEM OF REMOTE CONTROL FOR AN ELECTRIC 
TESTING LABORATORY.* 
BY P. G. AGNEW, W. H. STANNARD AND J. L. FEARING. 


The remote control of electrical apparatus and machinery has an 
extensive technical application. The apparatus here described is in 


use in the laboratory of the Bureau of Standards for testing elec- . 


trical measuring instruments, instrument transformers and similar 
testing and investigational work. 


1. Scope.—The range and scope of a remote control system re- 
quired for such work is well illustrated in testing wattmeters or watt- 
hour meters on low-power factor, using separate sources for current 
and voltage. For the best conditions the observer should have both 
a coarse and a fine control of frequency, current, voltage and power 
factor. If a test of the standard instrument on direct current is 
included, two other controls are necessary for the direct current and 
voltage. To accomplish this without the use of some system of re- 
mote control would require the observer to have access to at least 
10 rheostats, 5 for fine and 5 for coarse adjustment, as well as to some 
phase shifting device. ; 

The system described provides the same flexibility of control by the 
use of a single multiple-lever controller, each lever giving a two- 
direction two-speed control of voltage, frequency, power factor and 
current respectively. The purpose of the two speeds is to provide 
coarse and fine adjustment. The controllers may be useđ in connec- 
tion with any one of five motor-generator sets, each of which has three 
or more machines on the same shaft. Provision has been made to 
extend the system so as to include additional machines. The 
machines are all small, the largest having a capacity of but 25 kw. 

There are various arrangements which might be used for such a 
system of remote control :— 


1. Advantages of Using a Single Rheostat.—Where both a wide 
range and fine steps are required it is customary to use two rheo- 
stats, one for fine and one for coarse adjustment. While this gives 
a wide range and accuracy of adjustment with relatively small 
rheostats, the wiring is considerably more complicated than in 
the case of a single rheostat, and two operating motors are required. 
lt was decided to attempt the usc of a single rheostat with a single 
control handle, rather than one rheostat for coarse and one for fine 
adjustment. 

2. Methods Available.— Several different methods suggest them- 
selves for securing the necessary range of resistance in a single rheo- 
stat suitable for motor operation. The method selected involves 


* Abstract of a '' Bulletin " of the Bureau of Standards (Washington). 


No. 29], October 12, 1916. 


M, Those interested may obtaina copy free on 
application to the Bureau. i 
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winding resistance wire (or tape) on a long, insulated tube, contact 
being made by a brush moved lengthwise on the tube, similar to 
well-known types of commercial rheostats. For short rheostats the 
brush may be driven by a worm, but for long ones it is practically 
necessary to operate it by a cord passing over a pulley driven by the 
motor. 

FIELD RHEOSTATS. 


The motor field rheostats were 5-5 metres in length, the corre- 
sponding overall length of the generator field rheostats being 12 
metres. 

For the rheostats brass tubes were used, and the lengths were 
soldered end to end so as to make a perfectly smooth winding surface, 
a short sleeve being placed inside to make a good mechanical joint. 

Several coats of insulating varnish were applied to the tubes and 
allowed to dry; the results were satisfactory, over 100 megohms 
being obtained. Enamelled resistance wire was used, the enamel 
serving for the insulation between turns, which were wound snugly 
together, so that the rheostat has a smooth rigid surface. The 
rheostats are mounted horizontally in a single tier, the operating 
motors being placed on a shelf at one end. 

Preliminary experiments had shown that under working condi- 
tions settings could be made on a motor-operated slide-wire rheostat 
of the type described to about 1[mm., about the average diameter of 
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GENERAL WIRING DIAGRAM SHOWING DETAILS FOR COMPLETE 
CONTROL OF ONE MoTOR-GENERATOR SET, WITH CONTROLLER, AND 
JACKS FOR PLUGGING SO AS TO CONTROL OTHER SETS. 


the wire which it was found convenient to use in winding the rheo- 
stats. It was arbitrarily decided to make the sensitivity of setting 
on the generator rheostats approximately 0-01 volt per millimetre, or 
10 volts per metre of length of rheostat. ` | 

With the exception of the No. 22 brass, which was used only in 
two special rheostats, the wires are so chosen that the resistance 
per turn increases by, a factor of about 2 from step to step. while.the 
total change in diameter of wire is only slightly over 2 to 1. 

Settings can be made on the rheostat to an accuracy of about 
0:02 per cent. or better, since the mechanism allows the adjustment 
to be made, when necessary, to a single turn of wire. 

The design of the motor field rheostats was much simpler, an 
untapered winding being found to be sufficient to secure a change 
of but 0-01 per cent. in speed for a single turn of the wire on the 
rheostat. 


Voltage Rheostats—These are identical in general construction 
with field rheostats. They аге 7:5 metres long and are wound with 
about 11 500 turns of No. 22 brass wire, giving a resistance of 
254 ohms. Definite voltages from storage batteries (in multiples 
of 80, up to 320) are connected across the whole resistance and а vart- 
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able voltage is tapped off by means of the sliding contact for use in 
testing. The current capacity of the rbeostat is sufficient to allow 
enough current to be drawn from it for all ordinary work in instru- 
ment testing. | 

Current  Kheostats.—Satisfactory current rheostats operating 
on à low voltage source and arranged to fit in with the same system 
of remote control have so far been worked out only for the larger 
ranges of current, from 300 up to 10,000 or 12,000 am peres. 

This rheostat, which was originally designed for hydraulic opera- 
tion, was rearranged so as to be operated by four 0-1 kw. motors. 

The operation of the motors is precisely the same as for the other 
parts of the control system, two speeds giving coarse and fine adjust- 
ment, &c. 

Use is made of two well-known methods of phase control. The 
more satisfactory one is by the use of two similar alternators on the 
same shaft, one being used as a source of current and the other as a 
source of voltage, the phase adjustment being made by shifting 
the angular position of the stator armature of one alternator. In 
the other method the adjustment is accomplished by slowly mov- 
ing the rotor of a phase-shifting transformer. In either case the 
motion is accomplished by a small motor actuating a compound 
worm drive. 

This arrangement also fits in very nicely with the other parts of 
the motor-generator control], the two speeds giving coarse and fine 
adjustment of the phase relation. е 

In over two years’ operation the svstem has given very little 
trouble—much less than was anticipated. The simplicity and con- 
venience of the system, both in testing and in investigational work, 
has greatly increased the efficiency of the work of the laboratory, 
frequently saving the time of one observer. A general view of the 
connections is shown in the accompanying diagram. 

a TR TE 


BRITISH WESTINGHOUSE SWITCHGEAR. 


We have received from the British Westinghouse Со. a number of 
leaflets in a folder giving interesting views of switchgear in various 
generating stations and sub-stations. These include the new power 
station of the London & North-Western Railway Co.. of which we gave 
some brief details recently. The leaflets give views of the main boards 
and also of the cubicle construction which has been adopted in this 
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THE NERNST VAPOUR LAMP.* 


Prof. W. Nernst describes a vapour lamp in recent German patents 
which is somewhat similar to Darrah’s lamp, and ie a decided. 
improvement from the point of view of efficiency. The Nernst 
lamp rests on phenomena which are observed when an arc passes 
between carbon electrodes in an atmosphere of zinc chloride or zinc 
bromide. These phenomena are analogous to those observed in the 
vapour of mercury and other metals. If the pressure of the zine 
chloride vapour is too low the light is dull ; but at higher pressures— 
e.g., at atmospheric pressure—the arc is sharp and bright. The 
chlorides of aluminium and titanium behave similarlv to zinc 
chloride: titanium chloride is specially suitable for the object in 
view. The efficiency of these chloride lamps is about the same as; in 
the high-pressure mercury vapour lamps. k 

According to the patent, the lamp includes a spherical bulb {as 
shown in Fig. 1, which contains the two carbons a and b The upper 
electrode is connected to the jron core of a solenoid, c, which is 
suitably protected against the chemical effects of the vapour. The 
lower end of the 
spherical bulb ends + 
in а short closed 
tubular connection, 
which contains the 
saltto be vaporised. 
The volatilisation is 
effected bv an ex- 
terna] source of heat; 
for this purpose the 
serles resistance, to 
which the lamp is 
connected, may be 
suitably used. 

In a second patent 
Nernst describes a 
vapour lamp in 
which the main con- 
ducting medium is 
mercury vapour; a 
suitable salt is added 
in order to give a 
better colour to the 
light. The principle 
of the lamp consists 
in adding a line spec-, 
trum to that of the 
mercury vapour; in 
this way a white 
light is produced. 
Mercury vapour, 
has the 
property of continu- 
ally removing any 
foreign substances. 
It is, therefore, pos- 
sible to introduce the 
colouring substance continuously, if such substances are used as fuse at 
the temperature of the mercury vapour lamp. The substances thus 
continuously volatilise with the mercury, subsequently condensing and 
flowing back into the circuit in order to begin a fresh cycle of opera- 
tions. In Fig. 2 this lamp is shown, consisting of a glass bulb con- 
taining the electrodes. The anode is of mercury, and the kathode 
consists of a small carbon, A, which is connected to the core of a 
solenoid. It is necessary to prevent the condensed drops of mercury 
and salt from reaching the arc, and therefore small conical pieces 
of glass are fused into the vessel, and surround the carbon. The 
falling drops then volatilise on the surface of the mercury. Another 


| 


Fic. 2.— LAMP CON- 
TAINING MERCURY 
AND SALT VAPOURS. 


Fra. 1.—Zi1xnc CHLORIDE 
VAPOUR LAMP. 


conical glass piece is placed above the mercury in order to lead the —-—.. _ 
vapour to the arc. If a strong current passes, the mercury y oun, е 
rises rapidly from the arc, and this causes a sucking movem мм, "— у 
lower ends, which takes a sufficient quantity of the salt vagóurs with — 

it. А specially suitable salt mixture for these lamps is said to boss! = ^ > x 
of 70 per cent. zinc chloride, 15 per cent. calcium chloride, :pepeent. Ui 
thallium chloride, 5 per cent. lithium chloride and 5 per cent. esf; ; ~ 
chloride. А lamp of this kind without a series resistance give® -- 

light of 3,000 hefner c.p. on 120 volts; it takes 4 amperes, and 

therefore has an efficiency of 0-16 watt per hefner candle-power, 

which is а considerable improvement on other electric lamps. The 

numbers of the German patents are 288,228 and 288,229. 


V 
"gd 


View ОЕ CUBICLE WITH Doors REMOVED. 


station. The adjoining figure shows some of these cubicles, with the 
method of mounting the oil switch Other views in the leaflets show 
switchgear in some of the London & North-Western sub-stations ; also 
at the works of Det Norske Nitridaktieseskap where the pressure ів 
35,000 volts. Views in the works of the Singer Manufacturing Co. and 
sub-station switchgear at Walsall are also incl ded. 


* Abstract of an article in the '' Electrotechnische Zeitschrift,’ heft 40, 
1916. 
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acrius 


Patent Amendment by Alien Enemy. 


In the Chancery Division recently Mr. Justice Sargant decided that an 
alien enemy could amend a patent specification. Letters patent (No. 
27,838/12) were granted to the Stahlwerk Becker Co., of Krefeld-Willich, 
for an alleged invention of ‘‘ An improved high-speed tool steel.” A 
petition was presented in 1916 by Arthur Balfour & Co. (Ltd.), whose 
name before the war was Seebohm & Dieckstahl (Ltd.), for revocation of 
the patent on the grounds of want of novelty (by reason of prior user by 
Seebohm & Dieckstahl and of prior common general knowledge ), and also 
that the alleged invention was not proper subject matter for letters 
patent. The petition, which could not be served in the ordinary way, 
was effected by advertisement. The patentees appeared, and moved for 
an order that they might be at liberty to amend the specification by way 
of disclaimer (under sec. 22 of the Patents and Designs Act, 1907). All 
the parties (including the Crown) were represented, and after legal argu- 
ments, Mr. Justice Sargant said that the question raised was an important 
one. After hearing the Attorney-General he had come to a conclusion 
which was ditlerent from the one which he had previously been disposed 
to arrive at. The question was whether what the company were pro- 
posing to do was setting up a defence or was doing something by way of 
initiation and not defence. It was well settled that an alien enemy could 
set up a set-off to a claim inasmuch as that could not result in any pay- 
ment to the alien enemy. On the other hand, an alien enemy could not 
counterclaim, because the counterclaim was in its nature an affirmative 
proceeding which might result in payment to the alien enemy. Under 


sec. 21 of the Act a patentee might make a substantive application for ' 


leave to amend his specification by disclaimer, correction or explanation. 
It was admitted that a patentee who was an alien enemy could not 
initiatively apply to amend under sec. 21, but it was obvious that under 
sec. 22 there was a narrower ambit. It was confined to cases where ап 
action had been brought for infringement or to a petition for re vocation. 
Under t hat section noamendment could be allowed which would make the 
nvention larger than, or substantially different from, the invention 
originally claimed. The application to amend under that section was 
something by way of defence. He had thought that by an application 
under вес. 22 an alien enemy might gain an advantage against all the 
world, and that that might be obtained by proceedings on a friendly 
petition for revocation. But that danger might be guarded against by 
imposing terms under sec. 22, and the Court could impose the term that 
proceedings should not be brought after the termination of the war for 
infringement during it or before its commencement. With the greatest 
doubt he allowed the proceedings for amendment to go on. ; 


Tramway Transfer Tickets, 


At Ystrad Sessions on Monday Gwenllian Jane Ray was summoned for 
attempting to avoid payment of a fare on a local tramcar. 

Defendant purchased a Id. transfer ticket on Feb. 9, but walked the 
second half of the journey, there being no connecting car. The ticket was 
used fer that portion of the journey on April 25... 

Mr. W. P. NicHoLaAS (for the tramway company) said that the condi- 
tions printed on the back of transfer tickets stated that passengers should 
travel by the ne xt available car from the transfer point. 

Mr. D. Rees (for defendant) said the question was whether the com- 
pany could create a new offence by the insertion of a new condition on the 
. back of tickets. 

The summons was dismissed, the Stipendiary remarking that transfer 
tickets were an innovation. 


London United Tramways (Ltd.)—In the Chancery Division on 
Tuesday a receiver for the debentwe holders was appointed. 


VOLUNTEER NOTICES. 
1st LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Licut.-Col. C. S. Clay, V.D. 
Orders for the week :— 

Officer for the Week. —Platoon Commander A. Gerard. 

Next for Duty.— Platoon Commander No. 3 Company. 

Monday, June 11th.—Technical for No. 3 Company, Right Half Company 
at Regency-street. Drill, No. 3 Company, Left Half Company. 
Signalling Class. Recruits’ drill, 6.30. 

Tuesday, June 12th.—Lecture 6.30, Sergt.-Instructor Higgs, “ Pon- 
tooning." Physical drill and bayonet fighting, 7.30. 

Wednesday, June 13th.—Drill, No. 1 Company, Right Half Company, 
6.15. 

Thursday, June 14th.—Drill, No. 2 Company, Right Half Company. 
Ambulance class, 6.30. Signalling. | 

Friday; June 15th.—Technical for No. З Сотрапу, Left Half Company, 
at Regency-street. Drill, No. 3 Company, Right Half Company. 
Recruits’ drill at 6.30 to 7.30. 

Saturday, June 16th.—Commanding Officer's Parade, 3.0, at Putney 
Bridge Station for Route March. 

Sunday. June 17th.—Parade Clapham Common Station (Tube Railway), 
9.45 a.m., for work at Bombing School. Uniform. Rations to be 
carried. 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes parades. | 

Musketry.—For all Companies, see Notice at Head quarters. 


Note.—Unless otherwise indicated, all drills will take place at Head.. 


quarters (Balderton.street, Oxford-street, W.) 
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| PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLiS & Pryor, Chartered Patent Agents, 
70 and 72. Chancery-lane, London, М.С. | | 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in órackets after the title. 


1916 SPECIFICATIONS. 


245 МАРСОМ1'5 WIRELESS TELEGRAPH Co. & WRIGHT, C. М, Receivers for wireles 
signals. (6;1.16.) 102,821. | 

Relates to wireless receivers comprising Fleming valves, and the employment 
therein of a vacuous tube having two erids between the anode and the filament. à 
circuit connecting the two grids. a circuit connecting the anode and the inner gri 
and means tor maintaining a fixed potential between the inner grid and the filament. 

246 MARCONI'S WIRELESS TELEGRAPH Co. & WRioHTt, С. M. Receivers for wireless 
signals, (6/1/16.) 102.822. | 

Relates to wireless receivers comprising Fleming valves. and the employment 
therein as a limiting detector of a valve containine a filament, a grid and аг aroze 
the limitation being obtained by altering the potential between the grid anz the 
filament. 

247 MARCONI'S WIRELESS TELEGRAPH Co. & WRIGHT, С. M. Receivers for wireless 
sienels. (6:1/16.) 102,823. 

Relates to wireless receivers comprising Fleming valves. and the employmer: 
therein as a conductive coupling of a Fleming valve containing only a filament апі 
an anode. 

484 Frieb. Krupp Акт. Ges. GRusoNwERK. Magnetic separators. (6.2.15) 
100,062. 

2.058 SCHRCEDER, C. Dynamo-electric machines. (11/2/16.) 102.406. 

3.376 Davies, A. & ALLEN & Co., E. Magnetic separators. (7/3;16.) 105,345. 

3,566 МсСош, A. E. Protective device for alternating current systems. (17,816) 
105.356. 

3,603 B. T.-H. Co. С. E. Co). Method of and means for obtaining high vacua. 
(10;3/16.) 105.357. 

Consists in causing a stream of condensible vapour to flow into an exhausted 
chamber communicating with the vessel to be evacuated and in preventing the 
vapour from flowing in the direction ot the vessel to be evacuated. 

4,035 Lane, J.C. & Honeyman, D. Ш. Apparatus for and method of treating articles 
electrolytically. (18;3/16.) 105.582. 

4,775 Grant. J. E. & McRGAN CRuciBLE Co. Carbon brushse for dynamo-electn: 
machines. (31/3/16.) 105.361. 

4,942 RELAY AUTOMATIC TELEPHONE Co. & ByGRAve. L. C. Means for connec'irz 
electric lines especially suitable for use in telephony. (4.4 16.) (Patent c 
Addition not granted. Соғпаїе application, 13.029,16.) 105,363. 

4,983 Bourne, L. V. Electrically controlled apparatus for indicating liquid levels, and 
the rise and fall of gas holders and contents thereof, (5;4;16.) 105.366. 

5,054 SuNBEAM Motor Car Co. & CoATALEN, L. Means for protecting the ignition 
apparatus of internal combustion engines. (6 4,16.) 105,374. 

5,092 ME J.C. Method of and means for electrically bonding railends. (6.4.16. 

5,194 RATTEY, C. C. Accumulator cells and similar vessels. (8,4/16.) 105.385. 

5,341 British INSULATED & HELSBY CABLES, LTD., & ASTLEY, J. W. Insulators for 
supporting electricity conductors or appliances. (12/4/16.) 105,586. 

5.458 Scc. FRANCAISE RADIO ELECTRIQUE. Telephone receivers. (28/12/14.) 100.28! 

5.501 Burce. Н. Field or portable telephones. (14/4/16.) 105.592. 

5.521 Hepces. К. W. Tubular earths for electrical conductors. (14;4/16) 105.411. 

5,507 France, А. С. Means for concentrating or intensifying the light of electric file: 
mentlamps. (15/4/16.) (Cognate Application. 5.568,1915.) 105.600. | 

5.579 WESTERN Ecectric Co., McBerty, Е. В. & PoriNKowskv, L. Special servic 
system for machine telephone switching exchanges. (15/4/16.) 105,601. 

5.933 CauNTER. L. G. E ectrical switches. (25/4/16.) 105.423. ER 

5,945 Austin, N. J. & TAvyLoR, С. Е. Shields or guards for electric lanterns, ect 
torches, or similar hand lamps. (25/4;16.) 105,631. 

6,039 Моктівү, С. Е. Dynamo-electric generators for aircraft. (27/4/16) 105.034. 

6,104 Hatt, J. & Kirk, J.R. Method of automatically taking up shrinkage of coils 3! 
electric transformers and other electric apparatus, (28/4/16.) 105,800. . 

6,476 Brown, А. С. Vibrating make-and-break devices for use in electric signaling 
(5/5/16.) 105,432. IN 

6,745 Primrose. J. S. A. Electrical radiators. (11/5/16.) (Cognate Applicatict. 
6,746;16.) 105.809. 

7,026 Сілу, J. К. Means for locking electric lamps in their holders. (17,516 


7.694 Cox. Н. W. & Тнскме, J. Н. Electrical switches. (31/5/16.) 105,820. .. 
7,730 STERLING TELEPHONE & ELECTRIC Co.. BELL, F. G. & Davey, W.C. Electrical 
signalling systems. (31/5.16.) (Cognate application, 12.456;16.) 105.627. . 
7,942 B.T.-H. Co.(G.E. Co.) Systems of turbo-electric propulsion. (5/6/16.) 105.00 
7,963 пе Е. J. Controllers or switches for electric motors and the пке. (5,6,1. 
8,165 B.T.-H. Co. (G.E.Co.) Electric systems of ship propulsion. (9/6/16.) 105.664 
Comprises a propeller and two induction motors adapted to drive said prope. 
one of the said motors having means for producing primary magnetic fields о: tw: 
different pole numbers, and the second motor having means for producing үе 
magnetic fields of two different pole numbers of a smaller ratio of change than S 
ratio of change of the pole numbers of the other motor, the lower pole numbers o 
Said two motors being the same. ЄТ 
8,303 Dixon, T. B. High-speed telegraphy. (19/7/15.) (Divided application © 
2.524/16.) 100,942. А t 
Comprises the provision of capacity. or both capacity and inductance їп shunt 
relation to a second receiving instrument controlled, by a primary receiving instr 
ment, said capacity being adjustable to neutralise the signal distorting ейес! of 
high capacity, or high capacity and inductance, in shunt relation to the primis? 
signal receiving instrument. | ос СТ 
8,560 DEAN, Н. & CHLORIDE ELECTRICAL STORAGE Со. Secondary electric batteries 
accumulators. (16,6.16.) 105.828. І tog 
8,625 Morcan CRUCIBLE Co. & HOLLAND, G.S, Distributors for high-tension magnets 
([9/6/16.) 105,462. Р des | 
9.036 B. T.-H. Со. (G. Е. Со.) Electric welding systems. (27/6/16.) 105.676. m 
9.921 DuNGEY, J. W. Inter-communication telephone systems, (14/7/16.) Оо 
10,162 HALDEN & Co.. J.. & HaLpEN. J. В. Electric photographic printing ОГ (б; 
frames. (19/7/16.) . 105.685. О 
10,184 BS ET CIE, Е. Insulating sleeves for electrical transformers. (20,10 1. 
11,114 M s EE (Lake Torpedo Boat Co.) Battery cellsor tanks. (7:516! 
105. ; 
12.382 HuMPHnREYS, Н. Magnetic chucks. (1/9;16.) 105,701. 
12.609 Tcccuio, M. Wireless control systems. (6,9/16.) 105,702. — 10.18 
14.546 LE ELEcTRIC Со. [nductances for duplex telephone circuits. (13/10. t= 
r . А та 
14.886 MibcLEv, А. Н. & VANDERVELL. & Co., C. А. Dynamo-electric machines 
(19 10;16.) 105.714. Ё 5717 
15,123 Eowaros.D.M. Combined electric plug and switch. (21/11/16) 1054, 
15.269 HOLLANDSCHE ELEMENTENFABRIEK " JULIANA.” Batteries tor electric Г 
lamps. (5/11/16.) 105,721. TM 105.519. 
16.145 Cooke, С. F. Electric contact breakers or interrupters, | (10/11/16). ru 
16.543 ти J MELLERSH-. (Baruch Electric co Corporation. 
tective device for electric circuits. (16;11/16.) 105.871. itch ЮГ 
17,281 LEoraRD, E. А. & JOHNSON & pas" Quick make-and-break Swit е 
electric circuits. (1;12/16.) 105,726. 
17,539 Cites, С. Electric condensers. (9/12/15.) 102.619. 
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COMMERCIAL TOPICS. 


| — ———— 

‘The reports of the mectings of two typically 
Br.tish manufacturing companies (Callcnder’s 
Cable & Construction Co. and the Electrie Con- 


Manufacturing 
Companies. | 


struction Со.) are given in another page. In several respects both 
are alike. They are controlled establishments ; the restrictions and 
regulations of the Ministry of Munitions have ко affected them that 
practically there is little of the regular business left. However, 
notwithstanding labcur and transport difficult'es ard the high cost 
of raw materials the trading profit of beth companies was greater 
than in 1916 and the financial pesiticn was improved. 

T he trading profit of Callender's Co. was £190,087, against £177.157 in 
1915 and £162,255 in 1914. and the net profit was £86,860, against 
£89,178 and £74.827 in 1915 and 1914 respectively. The distribution 
(dividend and bonus) is 20 per cent. as in 1915 and the provision for 
de preciation is over £6,500 more than inthe previous year. "The directors 
again state that the war has seriously hampered operations ; the regular 
business has continually decreased, while there have been increasing 
manufacturing difficulties, for shipping facilities have been more strin- 
gently curtailed. The general home trade in electric wires and cables, 
together with the export trade to branches and customers overseas had, 
therefore, practically come to an end at the close of last уеаг. On the 
other hand, the special work undertaken has largely increased, so that 
the workshops were wellemployed. The operations of the Anchor Cable 
Co. have become still more closely merged in those of Callender's, and 
the workshops at Leigh have also been fully employed, running day and 
night. With more than £500.000 in liquid asseta the company’s financial 
position is a sound one and its excellent progress during the period of 
the war may be taken as an assurance of continued prosperity when 
peace is happily secured. 

The tale of the directors of the Electric Construction Co. is somewhat 
similar—good progress made under conditions of difficulty and a sounder 
financial position at the close of the financial year. The trading profit 
was £103,029 against £88.546 in 1915-16 and £71.999 in 1914-15, the 
net profit being £51,504 against £43.242 and £35 567 respectively The 
ordinary dividend is 7} per cent. as in the previous year, and although 
over £5,000 extra was allocated to depreciation a balance of £31,442 is 
carried forward. The interesting remarks of the chairman (Mr. P. E. 
Beachcroft ) as to the cordial relations which have existed between the 
company and its employees and as to the efforts made to provide educa- 
tional and recreation facilities for the younger members of the staff 
should be noted. 


: * * * * 


As an illustration of the great value of a system 
Hiring of f hiri DO EE 
Apparatus. 0 iring-out apparatus to an electric supply 
undertaking, the case of Barrow-in- Furness may 
be cited. The accounts of the elcetricity department for the past 
year are abstracted in another column, and it will be seen that the 
power and heating demand is increasing at a very satisfactory rate. 
In a great measure this increase is due to the growing popularity of 
radiators, kettles, Hat irons, &c At present there are; 1,250 pieces of 
apparatus let out to consumers on hire, including 103 motors, 178 
radiators (increase of 26 over previous vear), 721 flat irons (increase 221), 
99 kettles (increase 61), 47 ovens. 99 hot plates, grills, &c. (increase 6) 
and three arc lamps. | It is evident that loca] authorities and supply com- 
panies can do much to develop their heating and cooking load by intro- 
ducing a scheme for the hirirg out of electrical apparatus on reasonable 
terms. [t may not be possible to do much until after the conclusion 


of the war. but it is a matter which should be carefully considered by all 
supply authorities. | 


гж * * * 
- The Board of Referees have fixed the statutory 
нр Ун percentage for companies engaged in supplying 


electrical and compressed air power in the 


" Transvaal at 9 per cent., while that for private firms is to be 10 
per cent. 


ж * * * 
At the last sitting of the board of governors of 
on fpa Associated Manufacturers of Electrical Supplies 
A (of America), the following resolution was 
passed :— 


Resolved, that without departing in any way from its attitude of co- 
operation with the Government in ita effort to cope with the present 
situation, and wkile accepting without demur the decision ultimately 
‚ reached, the opinion of this board is that the principle upon which the 
, English Government bases the assessment of so-called excess profit taxes 

is superior tothat embodied in present United States legislation from the 
- viewpoint.of equity, simplicity and continuing business activity. 


. power and light at a minimum cost. 


Electric Power 
Development. | 


Ассо пе to the British Empire Producers’ 
Organisation, which now represents over 
£700.000,000 of industrial capital, it will tax 
the entire capacity of electrical manufacturers to modernise the 
electric power supply plant of the United Kingdom after the war, 
and if any export trade is also to be sought there must be great 
extensions of factories and manufacturing facilities. 
* * * * 

Mr. Robt. Fleming, chairman of the Invcstment 
Trust Cor[n., delivered an interesting speech 
at the annual mccting last weck, and referred 
to various industrial problems, ircluding the 
supplv of cheap power. Though we disagree with some of Mr. 
Fleming's views as to the export of coal, he is an authority on com- 
mercial and industrial enterprise, and therefore we give the follow- 
ing abstract of his speech :— ' 

Mr. Fleming pointed out that many committees were at work trying to 
strengthen or reconstruct our industrial fabric, but the one that to his 
mind seemed to promise the greatest results wasthat dealing with coal con- 
sumption and power production. The idea was to link up the whole 


Cheap Power 
and Industrial 
Progress. : 


. country through central stations placed at the mqst economical points 


and near coal, thereby providing the whole industrial country wilh 
Some of the results would be : 
(1) Asaving in coal consumption (reckoned at 50 million tons per annum) 
and consequently an equal increase in our available export coal tonnage ; 
(2) an enormous saving in coal transportation ; (3) an immense addition 
could be made to our machinery export trade through the non-use of 
engines and boilers at home ; (4) with our own electric power machinery 
requirements à home product of sufficient volume we should be able to 
compete successfully with any other country in overseas electrical buei- 
ness. Іп that connection he was glad to hear that the British Westing- 
house (0.'s thoroughly modern and extensive plant was no longer eon- 
trolled from America, but by a strong group in the Midlands. The 
result, he hoped, would be that as our railways were electrified we need 
not go, as in the case of th» Brighton Railway, to the A. E.G. of Berlin. 
He hoped also that that control would be used to promote the develop- 
ment of the whole country's electrical business, and not for the benefit 
of any particular financial or manufacturing clique. It was notorious 
that orders had been lost to this country through combinations of our 
own manufacturers, With our natural advantages and with a compre- 
hensive system of cheap power—discarding uneconomical plants—the 
whole industry of Great Britain would receive an impetus. Nor was it а 
wild idea to suppose that our whole internal transportation system would 
have its power supplied from the same source, so making available for 
export to less favourably situated countries the bulk of the coal now used 
by our own railroads. Taking power production as a base, he was glad 
to see a general recognition among individual manufacturers of the need 
for the most modern plant. But even cheap power and the best plants 
would not avail unless t he relations between employet and employee were 
put on a footing where the mutual aim would be not to restrict, but to 
expand production. That great problem was having the best thought of 
the best minds of the nation and would, he hoped, be solved to the satis- 
faction of masters and men and tothe lasting advantage of our country. 
* * * * 

The President of the Board of Education (Mr. 
Fisher) recently received a deputation from the 
Chambers of Commerce of London, Liverpool, 
Birmingham, Leeds, Newcastle and Sheffield, and also from Arm- 
strong College, Newcastle-on-Tyne. who laid before the President 
proposals with reference to commercial and general education. 

Mr. Fisher, in his reply. said he was glad to tind that the Chambers 
of Commerce were now alive to the defects of our present system of 
commercial education, and were anxious to remedv them as speedily 
and comprehensively às possible. An encouraging sign of the 
growing interest in educational progress had been the creation of 
chairs and lectureships in Spanish and Russian in London and in 
northern universities. It was clear that the world of commerce was 
now coming to realise that we were seriously behindhand in our 
national equipment for the teaching of modern languages. 

Mr. Fisher said he was in cordial agreement with the deputation’s 
view that à sound growth of commercial education must repose on & 
basis of a good and thorough system of elementary education, followed 
by a really good general education. Commercial firms should take more 
pains to put themselves into connection with educational institutions, so 
that there might be a free and easy passage from the schools into the 


Commercial 
Education. 


. firms, and that they might have a wider interchange of knowledge. A 


promising field was opening out in connection with the constitution of 
faculties of commerce at the universities. He assured the deputation 
that the Board of Education valued most highly the supports and sym- 
pat hy of the Chambers of Commerce, and felt that this was one of the most 
promising elements in the present situation. 
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ELECTRICITY SUPPLY. 


. GENERAL. 


Belfast.—The strike of 72 skilled and unskilled labourers at the 
electricity works has terminated. 

The men decided to resume work on Monday on the understanding that 
their claims would be dealt with during the week. 

Birmingham.— The award of the arbitrator (Mr. W. W. Mackenzie, 
K.C.) appointed to consider the application by the manual emplovés 
of the Electric supply, tramways, gas and water departments of the 
Corporation for an additional 5s. 6d. per week has been issued. 

A grant of 5s. per week is made for the first full pav day following the 
award. which is dated May 22. The advance now made is in addition 
to previous increases, amounting to 6s. 6d The award is made on 
account of the increased cost of living, and will affect about 5,000 men. 

Board of Trade Electric Power Committee.— Bridlington, Brighton, 
Fast Ham, Glasgow, Grimsby, Hackney, Hornsey, Nuneaton, Sal- 
ford and Stirling Councils have also passed resolutions protesting 
against the inadequate representation of municipal undertakings on 
this committee. 

At a meeting of the Parliamentary Bill's Committee of the Convention 
of Burghs at Edinburgh on Monday a letter was read from the Secretary 
of the Board of Trade Electric Power Committee asking for the appoint- 
ment of a representative to give evidence before the Committee, and it 
was unanimously agreed to appoint Councillor Stevenson, ot Edinburgh. 

Cheltenham.—On M«nday the Council decided, in consequcnee cf 
the award of the Board of Trade arbitrator granting an increase of 
tis. Gd. in the wages of most of the employés in the electricity depart- 
ment, to raise the price of elcetric current by 10 per cent. 

Mr. Green said it had been hoped to go through the war period without 
‘advancing the charge, and that would have been possible, notwit hstand- 
ing the higher prices of coa] and other materia]s, but for the fact that 
£520 per annum more would now have to be paid for wages. He sug- 
gested that municipalities and other electricity undertakings would be 
forced to resort to fresh labour-saving appliances that were now being 
experimented with in order to meet the situation caused by the workers’ 

‘demands.’ . 

Dublin.—The report of the Special Committce on the adminis- 
tration of the electricity undertaking was before the Corporation on 
Monday. 

Mr. J. J. O'Neill, Chairman of ihe Electricity Supply Committce, moved 
that the consideration of the whole subject be referred back to the Com- 
mittee, with a request that it should report to the next mecting of the 

. Council. 

Mr. P. T. Daly said the position of the electricity undertaking was that 
Col. Dalton was asked to take entire charge. He was called to the Front, 
and it was suggested now that Mr. Ruddle should take charge, but they 
wanted to give further consideration to the details. 

Dr. Sherlock said after two years’ consideration the Committee had 
produced a report starting from nowhere and leading nowhere. They 
ought to have an arrangement with Mr. Ruddle before they placed him 


in full charge. | | 
It was decided to summon a special meeting for the 18th inst. to con- 


sider the entire question. 


Electric Lighting Orders Extensions.—The Board of Trade has: 


extended for one vear from July 8 the periods of two years and 18 
months respectively limited by the Yeovil and the Nlaithwaite 
Urban District Electric Lighting Orders (1914). 

Folkestone.—The Council have decided to defer the question of 
exercising their right to purchase the undertaking of the Folkestone 
Electricity Supply Co. 

Hebden Bridge.—The Urtan Council are in negot'ation with 
Halifax Corporation for supply of electricity in bulk. 

Increased Charges for Electrical Energy.— Increases of rates for 
the supply of current are being made at the following places :— 

Cheltenham and Darwen Councils are increasing: their charges by 10 


per cent. . WO 
Haslingden Council is incre asing the charge for current for lighting to 


4}d. (an increase of 34.) and power and heating rates (except under 


special agreement) by 15 per cent. 
Loughborough Council has dc cided to make a charg: of 5s. per quarter 


to consumers whose accounts are under £l], and £2 p?r annum to all 
new consumers supplied from existing mains, 

At Norwich the charges are being increased 5 per cent. 

Keighley.—On the 31st ult. the recently-completed extensions at 
the electricity works were formally inaugurated by the Mayor (Mr. 
Y. W. L. Buttertield) The new 5,000 kw. set was named the 
* Butterfield.” A 2,000 kw. set was christened the “ Brigg,” and 
two 1,000 kw. sets were also christened by the present chairman and 
a former chairman of the Electricity Committee.! 
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Leek.—Last week it was reported to the Council that during the 
last two vears about £8,000 had been spent on the electricity works, 
of which thev had taken £7,953 from the rates. 

The Finance Committee stated that £5,000 or so might have been 
borrowed, but it could not have been at less than 5} per cent., and that 
would have meant a 2d. rate for 15 years. Therefore it was wise to face 
the expenditure at once. Mr. Frederick Swarbrick, of Minehead, has 
been appointed chief electrical engineer, at a commencing salary of £250 
per annum. 

Richmond.—The Council recently agreed to a modification of the 
agreement scheduled to the Richmond (Surrey) Electric Supply Act 
of 1913. 

At the passing of the Act the price of/current to ordinary consumers 
was 514. a unit and this price was to be reduced at stated intervals to 
44d. à unit. The application for the modification was made owing to 
the losses incurred by the Company on account of the cost of coal. 
transport and labour, and the (Council will support an application to 
Parliament for a Bill to amend the Act on certain conditions, one of 
which is that the Company will, at its own cost, provide, maintain and 
light (until 1951) by electricity three high-power street lamps iu thr 
borough. 

The relief asked for is not to exceed an addition of 15 per cent. to the 
consumers’ accounts at the present flat rate of 44d. per unit ; the increase 
of 20 per cent. already in operation as regards clectric current used fer 
heating and power and for meter rent not to be further increased, but 
to be reduced to the pre-war charges after the war. 


HYDRO-ELECTRIC NOTES. 


: French Hydro-Electric Scheme.— The French Government have 
sanctioned a scheme for the erection of a hydro-electric power plant 
at Fontpedrouse (Pyrenees Orientales) for utilising the water power 
of the river Tet and its tributary Riberolle. The electrical energy 
wil be employed for operating the railway between Perpignan and 
Villefranche. | | 

Hydro-electric Power in Italy.—The Ministry of War has keen 
authorised to advance 20.000.000 lire (about £800,000) to the 
Ministry of Fublie Works, which, in agreement with the railways 
administrations, will undertake the immediate installation of 
hydro-electric plant for the production of power. 

The power generated will be placed at the disposal of factories working 
under military control, but the installations will eventually pass under 
the control of the railwavs administration, and should the railways 
administration have no immediate use for them the Ministry of Public 
Works will operate them for account of the railways. 


Ontario Power Undertaking.—The business of the Ontario Power 
Co. has been acquired by the Hydro-Electrie Commission of Ontarto. 
The purchase price has been agreed at $23.000,000 (£4.600,000) for 
80 per cent. of the stock. and the transfer will take place on Aug. l. 
The minority stockholders may sell on the same terms, or exchange 
their holdings for 4 per cent. debentures of the H ydro- Elcetre 


Commission. 


LIGHTING AND INDUSTRIAL POWER. 


Canal Haulage in New York.—The New York State barge canal is 
now available for through navigation between tidewater at Troy and 
Whitehall on Lake Champlain, and the whole canal will be opened 
in May, 1918, when through navigation will be possible on the new 
channel between Troy and Tonawanda, where the Niagara River 3 
entered and followed to Buffalo on Lake Erie. According to " The 
Times " all the locks are of concrete and worked by hydro-electric 
power or petrol-electric plants. That at Oswego is stated to be the 
largest in the world, using the siphon principle, and is the first of this 
type to be constructed in the United States. It has a lift of 25 ft. 
Both at Seneca Falls and at Lockport there is a flight of two locks, 
with a combined lift of 48 ft. | 

Greenock.—The final tests of the new 150-ton electric сгапе which 
has been erected for the Harbour Trust by Sir Wm. Атто! & Со. 
have been successfully carried out and the crane has been taken over 
from the contractors. 

Large Turbine Order.—It is announced that the General EU 
Со. (U.S. А.) recently booked an order for turbines totalling 200.0 
kw. rating. This is claimed to be the largest single order for tur- 
bines ever placed. | 

Manufacture of Eleetrie Vehicles.—In the House of Commons ГЄ 
cently Mr. J. Annan Bryce asked the Minister of Munitions whether 
he was aware that an active demand existed for electrically-prope 
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industrial vehicles deriving motor force from existing power stations 
using home-produced fuel. 


№ Mr. Bryce also asked whether the Edison Accumulators (Ltd.), havirg 
taken works for the manufacture of such vehicles in this count у, was 
licensed to produce only a very small number ; whether it had been re- 
fused certificates to obtain the ‘material necessary to complete even the 
licensed number ; and whether he will now grant priority certificates for 
such material? 


In re ply, Mr: Kellaway said he was aware of the demand for vehicles 


of the character in question, and it was in view of that demand that the 
com pany was give a licence to manufacture a limited number of chassis in 
this country. No promise was, or could be. given that all materials re- 


quired for such manufacture would be forthcoming. but the necessary 


priority certificates would be issued in respect of any vehicles ordered 
fzom the company in connection with work of national importance 


ELECTRIC TRACTION. 


Keighley.—The strike of tramway employés ended on Saturday, 
when work was resumed on the old terms, but the Industrial Com- 
missiorer will investigate the merits of the dispute. 


Newport (Mon).—It is proposed to extend the electric tramwavs 
irom the Pill terminus to the Alexandra Dock gates, and an agreement 
has been made with the dock company and the Tredegar Estate for 
protecting their interests. 


The Light Railway Commissioners (the Hon. А. E. Gathorre Hardy. 
Col. С. Е. О. Boughey, R.E., C.5.L, and Mr. Alan D. Erskire) 
recently held an inquiry into the proposal of the Corporation to 
extend the tramway lines from Pill terminus to the Alexandra Dock 
gates, at an estimated cost of £13,500. 

Mr. A. A. NEWMAN (town clerk) said the Corporation had decided to 
extend the line at the request of the Government in order to facilitate 
the transit of workers. There were 1,000 persons engaged at one factory 
and later 6,000 would be employed there. 

Col. BovGHEY said the Commissioners were prepared to sanction the 
scheme, and would insert a clause giving protection to the gas company 
for their mains. 

Tramway Workers’ Wages.—The dispute betwcen the owners and 
employés of the Lancashire and Cheshire tramway undertakings has 
heen referred 'to the Government arbitration. committee. The 
employés claim au extra 10s. a week. 

The drivers and conductors of the Dundee tramways department are 
te get another 5s. per week, and cleaners 2s. ” 


IMPERIAL NOTES. 


Australasian Electrical Contracts.—'Ihe Adelaide Chamber cof 
Manufactures, having considered a letter from the Secretary of State 
for the Colonies, regarding the handicaps under which the British 
el2ctrical industry is at. present labouring, have passed a resolution 
recommending that all contracts be suspended until British manu- 
facturers are again in a position to tender for oversea work. 


Canada.— It is announced that a discovery of molybdenite and: 


iron in large quantities in the Laurential Hills (near Quvon, Quebec) 
has caused а boom in the local mining industry. ’ 

In regard to industrial and scientific research in Canada, the Imperial 
Trade Correspondent at Toronto (Mr. F. W. Field) says he understands 
that among the problems into which investigation is well advanced is 
the smelting of iron ores mined in the Dominion, in order to substitute 
these as far as possible for ores now imported to the extent of 80 per cent. 

The Canadian Honorary Advisory Council on Industrial and Scientitic 

Revearch has also under consideration the question of the uses to which 
plants built for preduction of munitions in the Dominion may be put 
when the war is over, and in this connection committees composed of 
distinguished representatives of the Dominion in the several branches 
«f technological work are to be consulted. Regulations have been pro- 
mulgated by the Council in regard to the studentships and fellowships 
it has instituted. The studentships are each of the value of $000 for 
the first year and $750 for the second. They are intended to enable 
students who have passed through a college curriculum and given distinct 
evidenee of capacity for original rescarch to continue their work. The 
research fellowships are of the value of $1,000 for the first year and 


$1.200 for the second, and will be awarded only to those who have ` 


shown a high capacity for research on some problem of national interest. 


India.—At a recent meeting of the Commissioners for the Port 

of Calcutta a report was submitted showing the saving resulting from 
the purchase of power from the Calcutta Electric Supply Corpn. 
_ The report stated that when the new arrangement was decided upon, 
It was estimated, assuming the loss in conversion from a.-c. to d.-c. to be 
13 per cent., that the advantage in purchasing instead of generating the 
power would be a saving of about 33,000 rupces per annum, assuming 
that about 3,090,000 units were required for the existing docks and 
830,000 for the Garden Reach extension. The consumption at the 
*risting docks was actually less than half the estimated amount. Even 
now, however, the change has resulted in a saving, the cost per unit 
being now 1-2 annas, against 1-37 annas under the old arrangement. 

Messrs. Best & Co. are investigating an electric supply scheme for the 
town of Madura. It is suggested to provide for about 5,000 private 
lamps, 1,000 fans and 700 public lamps. 
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FOREIGN NOTES. 


Cuba.—A report has been issued by the Department of Commerce 
(Washington) on the market for electrical goods in Cuba. 

The various classes of electrical work on the island are discussed in 
detail, and suggestions are made regarding the possibilities of developing 
the business in the future. The application of electricity for lighting 
and power plants, and especially in sugar mills, for heating and other 
industrial purposes have all been studied. | 

Norwegian Mining Properties.—1In a Bill which has been submitted 
to the Storthing it is proposed to limit mining property concessions 
to a period of not more than 50 vears, and the concessionaire must 
engage to build workmen's dwellings, schools, &c., and make an 
annual payment to cover workmen's accident premiums, &c. 


Japan.—It is stated that a large extension of equipment is pro- 
jected by the Mitsubishi Dockvard and Engine Works at Kobe. 

To meet the increased demand for vessels two new stocks and a new 
floating dock of 20,000 tons lifting capacity are to be constructed. The 
dock will be moored in the new basin as soon as the breakwater of about 
1,000 ft.is completed. This breakwater will run nearly parallel with the 
existing inner breakwater. A new engine shop is now being constructed 
with the intention of manufacturing Diesel engines for land and marine 
purposes. Tt has also been decided to commence the manufacture of t he 
“Stal ” type of steam turbine. 

The “ Japan Gazette " states that the prospecting work carried out 
in Formosa by a number of firms has resulted in the discovery of sevéral 
promising copper ore deposits in the Giran and Karenko districts. Ex- 
perimental work is being carried on in eight localities. It is believed 
that when all these deposits have been properly developed the copper 
production of Japan will be increased threefold. A vein o1 lode of copper 
ore is said to have been discovered on the left bank of the Dainan river 
in the Giran Prefecture, in Formosa. 

Morceeo.—' The British Consul at Casablanca says economic 
development on an unprecedented scale has taken place in the French 
zone of Morocco during the last 21 years. Roads have been improved 
and new railways are projected. Lighthouses have been erected, 
and others are in course of erection, all along the coast. 

The Government has bestowed special attention upon improving the 
town of Casablanca. The improvements effected, or about to be effected, 
include the adoption of electric lighting in the strecta and most of the 
dwelling houses in the European quarter. A 50 years’ concession for 
a tramway system has been granted to a French company. British 
trade increased in volume since the outbreak of hostilities. A British 
Chamber of Commerce has been formed, and the Bank of British West 
Africa has opened branches at Tangier, Casablanca and Mazagan. After 
the war there will, it is anticipated, be a demand for various kinds of 
machinery and motor cars, It is suggested that British tirma wishing 
to do business in the markets of the French zone of Morocco should be 
directly represented there. 

Taxation of Electrical Energy in U.S.A.—The War Revenue Tax 
Bill of the U.S.A. imposes certain taxes on electrical industries, 
including power, light and heating supplies, telephones, &c. 

A tax of 5 per cent. for electric power for ‘ domestic " uses and of the 
amount paid for light or heat ; a tax of 5 p r cent. of the amount paid 
for telephone service by subscribers, exclusive of the amounts paid for 
toll or long-distance calls, provided that any expense incurred by any 
person, corporation, partnership or association in furnishing such power, 
light, heat or tele phone service for its own use shall not be subject to this 
tax: a tax of 5 cents upon each dispatch, message or conversation of 
any telegraph or telephone line for which a charge of 15 cents or more is 
imposed. The latter provision is that only one tax shall be imposed, no 
matter how many lines are used. 

The electric supplies companies nre resisting the tax on the ground that, 
in view of the low ratio of gross revenue to capitale xpendit ure, it would be 
especially burdensome upon the industry. 


EDUCATIONAL. 


Engineering Education in Australia.—At the annual meeting of 
the Victorian Institute of Engineers in March, Jas. Alex. Smith 
moved a resolution regretting that students in engineering had been 
denied admission this year to the Working Men's College (Melbourne) 
owing to lack of accommodation. 

Mr. Smith said that he directed attention to the matter of accommo- 
dation in the College eight years ago. Since then something like 1,000 
young apprentices and articled pupils in engineering had been denied 
admittance to the College as a consequence of inadequate accommodation 
and equipment. £100,000 had been voted by the Government for ex- 
penditure on technical school buildings during three years, and it was 
desirable that a portion of it should be devoted to the provision of 
equipment and buildings for students at the Working Men's College. 
The president of the Institute and city electrical engineer (M. H. R. 
Harper) said the starving of the college was false economy on the part 
of the Government, and it was no use to talk about building up the 
prosperity of the nation while young men were unable to study the 
trades to which they had been apprenticed. 


Newcastle School of Wireless Telegraphy.— The recently created 
Municipal School of Wireless Telegraphy at the Rutherford Tech- 
nical College, which has been equipped with wireless apparatus out of 
the subscription of the local shipowners, was opened on June 4. 
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MISCELLANEOUS. 


Canadian Industries.— Notwithstanding the war and the absence 
of over 400,000 men on active service, Canada seems to be making 
good progress from an industrial point of view. 

The Commissioner of Industries for the Grand Trunk Railway esti- 
mates that in the past year there have been 75 new plants located on the 
Grand Trunk lines alone. He calculates that these represent an invest- 
ment of £2,400.000. Not only are new plants being placed in many rail- 
way centres, but the established industries are growing sorapidly that they 
have been forced to enlarge their plants and equipments. This tendency 
ік gencral in all branches of manufacture. 


Coal Eeonomies.— The Advisory Committee (Ministry of Muni- 
tions) is seeking the loan of the services of the managers of certain 
London municipal electricity undertakings in connection with 
experiments for the economical use of coal. 


Customs Decisions.—A recent appraisers’ *' Bulletin " issued by 
the Canadian Customs Dept., states that electric welding furnaces 
for use in manufacture of boilers for ships are subject to 20, 273 and 
30 per ccnt. import duty under the British preferential, the inter- 
mediate and the general tariff respectiv el y. 

According to recent decisions, the following duties are leviable under 
the Australian preferential and general import tariffs respectively :— 

Bodies for railway or tramway vchicles propelled by petrcl, steam, 
electricit y, oil or alcohol, 35 and 45 per cent. ad val. ; chassis for railway 
or tramway vehicles propelled by petrol, steam, electricity, oil or alcohol 
25 and 30 per cent.; bodies for vehicles with self-contained power, 
propelled by petrol, steam, electricity, oil or alcohol, n.e.i., including 
dashboards, footboards and mudguards, single-seated bodies, £15 and 
£17 each ; double-seated bodies, £21 and £24. 10s. each ; bodies with 
fixed or moveable canopy tops, £36 and £42 each; chassis for vehicles 
with self-contained power propelled by petrol, steam, electricity, oil or 
alcohol (but not including rubber tyres), free and 10 per cent. 


Electro-Medical Treatment.— At the recent annual meeting of the 
Nottingham Electro-Medical Hospital, Dr. Bolton, the hon. medical 
superintendent, stated that 202 patients presented themselves for 
advice, and were carefully examined free of charge. 

All but 36 were acce pted for treatment, the remainder being instructed 
either to go to special hospitals or surgeons, according to their maladies. 
The electrical treatment was particularly effective in cases of stiff joints 
following injury. and of that type 21 had been treated. Sciatica fur- 
nished 12 cases, chie fly coal miners, and the patients generally were drawn 
from a very wide area. 


Enemy Businesses in Egypt.—The Foreign Trade Department of 
the Foreign Office has recently issued lists of persons and firms in 
Egypt with enemy interests, which have been licensed by the Egyp- 
tian Government to carry on business for the purpose of liquidation 
only, or to which a receiver has been appointed for the purpose of 
liquidation. 

No new transactions should be entered into with any person or firm 
mentioned in the lists, and claims against persons or firms in the lists 
should be at once made to such person or firm, or, in cases where a con- 
troller or receiver has already been appointed, to the controller or re- 
ceiver. | 

Amongst the licensed firms to carry on business are : Colloid Wolfram 
Lamp Со. (controller: Е. Н. Russell, Gresham House, Cairo) and 
Siemens-Schuckert (controller : R. E. Moore, Savoy-chambers, Cairo). 

Receivers for liquidation have been appointed in the cases of the 
Deutz Gosmotoren-Fabrik, Cairo (Receiver: R. E. Moore, Savoy- 
chambers, Cairo) ; Soc. anon. d' Electricité Ganz, Cairo (Receiver : F. H. 
Russell, Gresham House, Cairo) ; Orenstein & Koppel (Receiver : F. H. 
Russell, Gresham House, Cairo). 


Enemy Firms Wound Up.— The controllers of the British Phosphor 
Metal Co. G.m.b. H. and of Isaria (Ltd.) have applied for release. 
Objections to the Board of Trade before June 9. 

The total number of businesses controlled by alien enemies and ordered 
by the Board of Trade to be wound up is now 454. The latest list 
includes H. &. F. Bonten (Ltd.). 8. Elder-street, Bi«hopegate-street 
Without, London, E.C., iron and hardware merchants and agents. 

Enzineerirg Wages.—Some misapprehension has arisen with re- 
gard to the award of the Committee of Production in respect to the 
wages of emplovees in the engineering and foundry trades. 

The award, which began to operate on April 1 last, was limited to the 
members of the societies included in the Engineering Emplovers’ Federa- 
tion, who are engaged in the federated shepe and foundries, and its 
general effec has been to increase the wages of men 5s. per week, and the 
wages of bovs and youths 2s. 6d. per week. 

. There is no foundation for the statement that the Minister of Munitions 
hs authorised an advance of 5s. per week to munition workers irrespec- 
tive of the trades in which they are employed. But the Minister has 
undertaken to extend the award of the Committee of Production во as 
to make it applicable to the employees of all unfederated firms in the 
engineering and foundry trades under his control, and a clause has been 
inserted in the Munitions of War Bill to empower this extension. 

Exports to China.— The " London Gazette” contains a further 
list of firms and persons in China to whom goods may be exported 
from the United Kingdom. These include the Western Electric Co. 


, 
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Exports to Switzerland.—Tke Foreign Cffice has issucd а lis, 
corrected to May 19, of articles (including those set out below) in 
respeet of which heences for export to Switzerland are only granted 
if the goods are consigned to the Société Suisse de Surveillance 


Economique (8.8.4. ). 

Accumulators and accumulator plates. aeroplanes and airships and ereines for srs 
and parts. aluminium in all forms (except jewellery}, anti-friction metal, antimers, 
asbestos. automobiles, belting. bitumen, boiler compositions and packines. Ётопге, aly- 
minium bronze, insulated cable, cadmium. carbons and carbon electrodes, &c., coprer ana 
copper wares (including carbonscontaining copper, copper cablesand wires. &<..dyname:, 
electrical appliances adapted for use in war and parts of same, electric fire lighters iri; 
lated electric wires and cables, marine and aerial eneines and parts. galvaniss2 iron, ғи 
metal, gutta percha. insulating materials, lead, lubricants. machine oils, machine 100127] 
parts, machinery and parts in special steel, electrical machinery, dynamos and elect: 
motors, metal workine machinery, maenetos and,parts. manganese, mica. molytdercm, 
nickel, phosphor-bronze, platinum, rubber, ebonite, seienium, signalling lamps. teleegrira 
and telephone materials, titanium. tungsten, vanadium, varnishes and wolfram. 

Carbons for electricity (except electrodes) and carbon brushes for dynamos can be prt 
by the small parcel system under which the War Trade Dept..may license the syror 
without insistine on the production of an acceptance certificate from the S.S.S., elec: 
batteries and parts and parts of telegraph and telephone apparatus may be sent under 
the small! parcel system. 


Munition Tribural Case.— At Stoke.cn-Trent on Monday applica. 
tion was made for a lcaving certificate by a charge engineer em- 
ploxed at the ccntral power house of the Stoke-cn-Trent Corporation. 

The appl'cant's case was thet his present silary of £140 а year жаз 
insufficient to maintain himself in the Potteries and his wife and five 


= children at Sh-ffi ld, and that he had been offered a position witha 


large firm at nearly double his sala-y. 

The application was opposed by Mr. C. H. Yeaman, borough clectricil 
engineer, who claimed that the salary paid to the applicant was a reason 
able onc, and the salary offered to him in his new position was an inflated 
one created by war conditions and owing to the great scarcity of skilled 
men. If their skilled men were to be allowed to leave them in that 
manner the efficiency of the electricity undertaking would be greatly 
imperilled. 

Applicant contended that a man was already in training to do his work, 
and produced sheets signed by the man as a charge engineer. 

The chairman said the whole point they had to consider was whether 
applicant could be better employed in the national service than in hi» 
present position. It was evident he was an engineer of skill and expe- 
rience, because a firm employed on work of the greatest national imper. 
tance had offered him a position at almost double his present salary. 
Taking both the importance of the work and th> salary into consideration, 
and also the fact that a man was in training to replace him, the Cout 
decided that a leaving certificate would be granted. 

Postage of Documents in Duplicate—The Postmaster-Gencral 
notifies that hcnceforth he will accept the duplicates of documents at 
the same time as the originals fur transmission abroad, and will 
retain the duplicates for despatch by a ship other than that ecnvev.ng 
the originals. 

For the present the system will apply only to correspondence for Aw- 
tralia, Ceylon. Egypt, India, New Zealand, South Africa (British, includ- 
ing Bechuanaland, Basutoland, Rhodesia, and Swaziland), Aden, Ві. 
marck Archipelago, British agencies in China, British East Africa, Brit- 
ish New Guinea, British Somaliand, Hong Kong, Malay States, Marshall 
Islands, Mauritius, Norfolk Island, North Borneo, Sarawak, Seychelks, 
Straits Settlements, Sudan, Tonga and Zanzibar. 

Further particulars may be obtained from Post Offices. 

Prohibited and Restricted Exports.—The Direetor of the War Trade 
Dept. announces that zinc N.P. is deleted from the list. 


Resuscitation After Electric Shock.—In a recent report Mr. W. P. 
Strickland. inspector of the New York & Qucen's Electric Light é 
Power Co., gives particulars of the recovery of one of his men írom 
the effects of an electric shock. 

The man, when about to erect primary wires, was apparently killed by 
accidentally touching a wire carrying current at 2,300 volts. А lineman 
immediately took hold of the ankles of the limp body. lifting it until the 
whole weight rested on the neck, and letting it fall. He then took a par 
of connectors and hammered the soles of the injured man's feet without 
removing his shoes. Another lineman opened the man’s mouth, pulled 
forward the swallowed tongue (which occurs in electric shock), and was 
about to begin the Schaefer prone method of resuscitation, when the E 
returned to life. He was removed to the hospital, and is now же. 
though suffering severely from his burns. Similar cases of recovery ai 
mentioned in connection with the plan of striking the feet without re- 
moving the boots or shoes in case of electric shock. m 

Telegraphic Addresses.—It is stated that only about two-thirds 
of the telegrams reaching London for registered telegraphic address 
contain the * indicator " as part of the address, and, as this cau*? 
delav, the Postmaster-General advises that firms should have their 
registered address with the “ indicator " printed on their stationery, 
and to notify their correspondents that it should be used. THE 
ELECTRICIAN telegraphic address ів '* Benbrotrie, Fleet, London. 

The Engineering Industry After the War.—We have received п 
the London Association of Foremen Engineers a copy of the report o 
the debate which took place at meetings in October, November 
January last on the position of the engineering industry after t 
war, | 

X-Ray Hospital Equipment.— Tte Ealing Cham 
is raising £750 for providing the King Edward Me 
Ealing, with an X-ray equipment. 
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i TENDERS INVITED AND ACCEPTED. 

PP PSPDIP IPI PIPDIPIPR ASAD PPA SP PPS AP PDS P PPP PALA SA SALES 
Laying Cable Duets, &c. 

KeEIGaHLey Corporation require tenders by June 18 for laying 


ро сеіат cable ducts and building manholes m connection with a 
new h..t. feeder. Particulars from Borough Electrical Ergincer. 


CarvirFr.—The Corporation has accepted the tender of the British 
Insulated & Helsby Cables for the supply of 2,815 yds. of three-core 
cable, at £1,400 per mile; €0 vds. armoured cable, £99 ; 465 vds. 
Lt. four-core pilot cable, at £159 per mile. 

The Asylums Committee has also placed an order with the General 
Electric Co. for electric light sundries, at £135. 8s. 

GiLLINGHAM.— The Council has placed an order with the Eritish 
Electric Transformer Co. for a transformer, at £137. 


METROPOLITAN WaTER Boarp.—The Board has accepted the 
tender of Pope's Electric Lamp Co. for electric lamps for six months 
from April 1. 


SALFORD.— The Council has accepted the following tendcrs :— 

Albion Clay Co., stoneware conduits for supply to Trwell Park Wharf, 
£418. 18s. 2d. ; British Westinghouse Electric & Mfg. Co.. switchgear, 
£410: and h.t. switchgear for Trafford sub-station, £363; ditto at 
Blackfriars sub-station, £378; W. T. Glover & Co.. lead-covered feedcr 
cable, £2.474 ; Bertram Thomas, Lt. switchgear at Blackfriars, £492. 105, 

BIRMINGHAM.—The Corporation has accepted the tender of the 
Vaughan Crane Co. for an electric hoist at £3,095, also the tender 
of the British Thomson-Houston Co., at £1,695. 16s, for a turto- 
exhauster. 


MANCHESTER.— The Electricity Dept. has accepted tke following 
tenders :— | 

Callender’s Cable & Construction Co. and W. T. Glover & Co., cable; 
G. & J. Weir, turbine driven feed pump. 

HoMERTON (LONDON).—The City of London Guardians have 
instructed Messrs. Pinching and Walton to put in a new installat'on 
of domestic telephones at their Homerton institution at £332. 6s. 


GLasaow.—The Council has accepted the following tenders for 
12 months’ supplies to the electricity department :— 

Callender's Cable & Construction Co., e.h.t. concentric and triple con- 
centric and single v.b. sheathed and insulated cables ; W. T. Glover & 
Co., h.t. cables ; Craigpark Electric Cable ('o., rubber-covered cables and 
flex; Ferranti (Ltd.) and Chamberlain & Hookham, meters ; Carran 
Co., Falkirk Iron Co. and Lion Foundry Со., c.i. boxes, section pillars, &c. 

The tenders of P. В. Jackson & Со. for commutators and the Carron 
Co. for chilled iron and scrap iron brake blocks for the tramways dept. 
bave also been accepted. 

JOHANNESBURG (TRANSVAAL).—The Council has accepted the 
following tenders for cable :— 

Telegraph Mfg. Со. 0-013 twin £250 and 0-004 twin, £150; Rice, 
Wilson & Herd, 0-013 twin, £200, 0-022 t win, £375, 7/18 concentric £181 
and 7/16 concentric £231. 

SypxEYy (N.S.W.)— The Metropolitan Board of Water Supply and 
Sewerage has accepted the tender of Ferrier & Dickinson (at £1,950) 
for the supply of four electrically-driven induced-draught fans at 
Ryde pumping station. 

Messrs. Н. P. Gregory & Со. tendered at £1,480, Noyes Bros. at £1,730 
and £2,040, and R. Wildridge & Co. at £4,895. 


Commonwealth Contracts.—The following tenders have keen 
accepted bv the Australian Government Departments :— ; 

Pos! masier-General'S Department, Tasmania.—Callender's Cable & Construction Co.. 6 
miles wire, . 10s. per mile; W. T. Henley's Telegraph Works Co.. 433 yards cable, 
£1,370 per mile: 1, yards ditto, £900 per mile ; 260 yards ditto, £705 per mile ; 820 
yards ditto, £435 per mile ; 500 yards ditto, £205 per mile. 

Postmaster-General's Department, New South W ales.—Western Electric Co.. 2.000 joint- 
ine sleeves. 10s. 8d. per 100 : 1,000 ditto, 12s. 6d. per 100 ; 2,000 ditto. 13s. 3d. per 100, 
A. J. Todd & Co., 1,500 jointing sleeves, £5. 2s. 8d. per 1.000 ; 2,000 ditto, £6. 15s. 10d .; 
per 1000; Lawrence & Hansen Electric Co.. 3.500 cords. 15. 10d. each; Automatic 
Telephones (Australasia) (Ltd.), 100 automatic telephones, £3. 14s. 3d. each. 

Postmaster-GeneralU s Department, Queens!and.—S59 fuses, 15. За. each ; 1.190 ditto, 104d. 
each: 7.000 micas for protectors. 9s. per 100 ; 1,500 mouthpieces, 4d. each ; 2 lb. shot 
carbon. £16. 16s. per lb. ; 6 repeating coils, 17s. 6d. each ; 80 ditto. £2. 2s. 6d. each ; 
25 translators. £2. 2s. 6d. ; Jas. Paton & Co., 100 chambers for microphone, 2s. 4d. each ; 
8,000 pairs fuse clips. 6s. 6d, per 100; 10 retardation coils. 4s. each ; 36 dozen nuts, 
10s. 3d. per 100 : 24 dozen mica washers, 165. 8d. per 100 ; 12 o^ly spur wheels. 3s. 6d. 
each: Dunlop Rubber Co., 50 receiver cases, Is. 74d. each ; 250 earpieces, 114. each ; 
250 ditto. 11]d. each ; 250ditto, 15. each. 

Postmaster-General’s Department, South Australia.—Western Electric Co.. 100 fciled 
paper condensers, 3s. 6d. each ; 1,100 yards cable. 2s. 31. per yard : 750 opal caps. 13s. 
per 100; 900 line lamps. 61d. each ; 720 relays. 8s. 6d. each : British General Electric 
Co., 2,000 protectors, 7s. 14. each ; 92 jacks, 85. each ; 92 line lamp sockets, in strips of 
10, 6s. 6d. each. 


Postmaster-General’s Department, Victoria.—British Insulated & Helsby Cables, 500. 


jacks, 954. each. 

N.S.W. Public Works Dept.—Sydney Electric Light Dept., 39 miles copper cable, 
£55. 12s. 64. per mile. 

Victorian Pathway Commissionevs.—Siemens Bros. Dynamo Works, cable. vulcanised 
Tubber-braided. аё rates. 

N.S.W. Railwav Dept.—Standard Waygood Hercules (Ltd.), 48 3-ton electric cranes 
for goods sheds. Darling Harbour: Price. Martyn & Co., 50-ton electric overhead travel- 
іле crane for Zara-street power house, Newcastle. 
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APPOINTMENTS VACANT AND FILLED. 


The Governors of the Central School of Science and Technology, 
Stoke-on-Trent, invite applications for the post of principal of the 
department of mechanical and electrical engineering. Salary £500 
to £750 per annum. Forms of application, which must be returned 
by June 23, can be obtained from the clerk to the Governors, Dr. 
W. Ludford Freeman, Education Offices, Town Hall, Hanley. See 
advertisement. | 


An assistant telegraph engineer is required for the Posts & Tele- 
graph Department, Federated Malay States. Salary £360, rising to 
£480 per annum, by annual increments of £15, with duty allowance 
of £75. Applications to Messrs. Preece, Cardew, Snell & Rider, 
8, Queen Anne’s Gate, S.W. 1. See an advertisement. 


A teacher of engineering subjects is required by the Bristol Educa- 
tion Committee for the Temple Junior Technical School (Engi- 
neering). Salary £170, rising to £200.  Formsof application from tke 
Secretary for Education, Guildhall, Bristol. Applications byJune 16. 

Reigate Corporation require a shift engineer for thei; gencrating 
station. Applications to Borough Electrieal Engineer by noon, 
June 12. | 


Stepney (London) Guardians require an engineer (temporary) for 
their children’s homes, Stifford. to take charge of electric lighting 
and other machinery. Salary £3 per week. Forms of application 
from the Clerk, Barnes-stieet, Stepney, Е. 14. Applicaticns by 
June 9. й. | = 

Mr. Frederick Swarbrick, of Minehead, has been appointed elec- 
trical engineer to Leek Urban District Council. 

Col. A. S. Cooper, C.M.G., has been appointed Director of Inland 
Waterways and Docks. 

Mr. J. R. Davison, of Manchester, has been appointed mechani- 
cal engineer at Belfast electricity works. The Committee recom- 
mended Mr. W. С. Moffat, but was not accepted Ly the Corporation. 


BUSINESS ITEMS. 

' Sale of Shares by Tender.—The Public Trustee also effers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to ke delivered by noon of July 12. 
Fur‘her particulars are set out $n an adver'ssement., 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first and final dividend of 8s. is payable at 4, Queen-street, 
Carmarthen, to creditors of Fredk. Brown (formerly partner in Hugh 
Bros. & Brown), electrician, 8, Stafford-street, Llanelly. 

In consequence of the railway having been so'd to the Barbados 
Government, the Barbados Light Railway (Ltd.) is being wound up. 
and Mr. J. W. Woodthorpe, 1, Leadenhall-street, London, E.C., has 
been appointed liquidator. 


.CATALOGUES, &c. 

Terminal Boxes.—We have received from Messrs. W. T. Henley's 
Telegraph Works Co., Ltd., Blomfield House, Blomfield.street, 
London, E.C., a copy of their new catalogue of about 110 pages 
relating to terminal boxes, terminal ends, &c. The book, which is 
well illustrated and neatly got up, will be dealt with more fully in 
our next issue. mM 

Portable Electric Tools.—From the Light Electric Motor Co., 
Baltic-street, Dundee, we have received a set of leaflets which give 
particulars and prices of the portable electric drilling: machines, 
the “ Dundee ” electric grinders, grinding and polishing machines, 
motor-driven pumps, &c., manufactured by them. The drilling 
machines can be supplied for any voltage up to 250 and for either 
continuous or alternating current. In consequence of the small 
current consumption the electric grinders can be connected to an 
ordinary lighting circuit lamp-ho'der. The whole of the tools and 
machines are British made. 


вн 8 А А 


India and Enemy Trading.—At the recent conference of Indian 
Chambers of Commerce a resolution was carried that for a period of 
12 months after the war no enemy subject should be allowed to enter 
India, and no enemy shipping should be permitted to use Indian ports. 

After this preliminary period there should be a reconstruction period — 
which might terminate with complete reparation and the restitution 
ton for ton of British shipping sunk illegally—and during this period 
enemy shipping should be subject to special taxation and be excluded 
from coastal trade. Severe restrictions should be imposed permanently 
upon hostile aliens, both individuals and firms, who should only be 
allowed to resume their trading activities under licence. Aliens who are 
not enemies should be treated on the principle of reciprocit y. 
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MUNICIPAL ACCOUNTS. 
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Aberdeen.—The financial year, which ended on Thursday last, was 


a record one. 

For the first time the revenue exceeded six figures, being £100,060» 
an increase of £5,741] over 1915-16, and the passengers carried numbered 
27,141,275, an increase of 1,851,406. i 

Barrow-in-Furness.—The capital expenditure of the electricity 
department at March 31 was £179,231, against £171,348 in 1916. 

The net revenue from electricity supply was £02,555 (against £58,663), 
and with meter rents, &c.. total was £63,114 (£59,208) ; total working 
costs were £39,824 (£34,808), and gross profit was £23,290 (£24,460), 
Interest required £4.891, and sinking fund £7,175, leaving net profit of 
£11.223 (£12,804). Combined maximum load was 3,625 kw. (3.905 kw.) 
and load factor 42-3 per cent. (40-36 per cent.) 296,856 equivalent 
30-watt lamps are connected (against 253,714); units sold were 
13,429,260 (13,806,254). Total working costs were 0-712d. per unit 
sold (against 0-605d.), the increase being mainly duc to coal (0-045d.) and 
repairs (0-02d.). TN 

In his re port the borough electrical engineer (Mr. H. R. Burnett) states 
that during the yeara 960 kw. B.T.- H. rotary converter was installed of a 
150 kw. machine. Considerable re pairs, particularly in the boiler house, 
were carried out, and a turbo-alternator was overhauled by Messrs. Jas. 
Howden & Co. Plans have bene pre pared for a further extension of the 
plant, and a large boiler and mechanical stokers have been ordered. 
About 3-7 miles of new mains were laid ; an e.h.t. cable was laid across 
Walney Bridge and e.h.t. supply was also connected to Messrs. Vickers? 
new shell shop апа to the new gasworks. In South Vickerstcwn about 
100 additional workmen's houses were erected and connected to the Lt. 
mains, Including 61 consumers taken over from the Isle of Walncy 
Estates Co. there were 300 new connections to the mains, but it was not 
possible to acce pt all applications. A sub-station in Walney (with one 
150 kw. Westinghouse rotary converter) was completed in March, and 
another is nearing completion. A 250 kw. B.T.-H. rotary converter is 
on order for the Michaelson-road sub-station. 
continues to increase, and at March 31 last 1.250 pieces of apparatus were 
in use. This number would have been further increased had it been pos- 
sible to obtain all the apparatus for which a demand had arisen. The 
use of this apparatus is to a considerable extent responsible for the large 
increase in the output for private lighting and domestic pur poses (from 
1,085,676 to 1,290,360 units). There are 420 motors of 3.118 н.р. con- 
nected. The revenue from private supply increased from £14,350 to 
£16,238, and from power and heating from £38,929 to £41,384. Owing 
to Messrs. Vickers having put their new power house into operation in 
August the firm’s consumption dropped by over a million units, but this 
was loss counterbalanced by increased supply to ot her consumers. 

Birmingham.— The receipts of the tramways department for year 
ended March 31 were £838,725, ог £67,608 over’ 1915-16. 

In the first six months of the vear, when the services were carried on 
without interruption, the traffies increased by £71.000 ; but during the 
second half of the year there was a decrease of £4,000, as compared with 
the corresponding period of the previous vear. The ('ommittee consider 
that the loss to the department caused by the failure in the supply of 
electrice current amounted to £50,000. The total expenditure was 
£98,085 in excess of the previous усаг. an increase of 18-4 per cent. Of 
this increase the cost of current represented £31,242, traffic expenses 
(chiefly due to war bonuses, wages, &e.) £29,860, general expenses 
£10,877, general repairs and maintenance (due to wages and bonus and 
high price of materials used in maintenance of rolling stock and per- 
manent way) £27.420. Thus. while the receipts increased. only by 
1-075d. per car-mile. the expenses increased Бу 1-610d.: After paying 
interest. and sinking fund charges the year’s surplus is £76,201, of which 
£66,206 has been carried to reserve and £10,085 to suspense account. 
The further extraordinary increase in the cost of the operation of tram- 
ways renders it imperative that the income of the department shall be 
augmented. In order to attain this result, the Committee are of opinion 
that the time has arrived when a revision of the tramway fares is neces- 
кату. and they recommend that all existing stages be increased so as to 
allow passengers to ride approximately 2 miles for 14. ; that all return 
tickets be abolished, excepting those on the 2d. and 21d. stages, &c. 

With regard to the suggested provision of trailer cars, the Committee 
say that in order to obtain accurate information as to their value in 
Birmingham it will be necessary fully to equip one of the tramway routes 
with these vehicles. Unfortunately. owing to the extreme difficulty of 
obtaining the necessary materials and equipments, it has so far been 
impossible to make much progress in this direction. А trailer car is 
being run on some of the routes, and the Committee will proceed with 
further experiments as soon ан circumstances permit. 

The report of the Electric Supply Committee states that the total 
number of units sold during the year was 149,724,637, compared with 
117,016,321 in the previous vear, and the receipts were £717,831, against 
£498,962. The increase in units sold of over 32,000,000 is principally 
accounted for by the increase in the sales of e.h.t. current (over 29,000,000), 
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the increase under this heading alone being over 55 per cent. The output 
for lighting and power (exclusive of traction) shows an increase of 35 per 
cent., and the' mongy value of this supply shows an increase of 50 per 
cent. The cost of fuel has been considerably higher than during the 
preceding year, Part is due to the increased output, part to the increas] 
cost of coal per ton, and part to the deterioration in the quality of fuel, 
which has led to more coal being used per unit generated. Wages have 
also risen materially, the number of men employed having increased as 
wellas the rates of pay. The cost of repairs has been much larger, 
the plant has been greatly overworked and considerable repairs and 
replacements have been necessary. After meeting all charges fer 
interest and sinking fund. the balance ia £67,794. 12s. 6d. Of this sum 
the Committee have carried £40.000 to renewals and special expenditure 
account, leaving £27,794. 12s. 6d., which it is proposed to pay to the credit 
of the borough rate. In order to facilitate. the handling of coal, the 
Committee recommend the purchase of 33 acres of additional land at 
Nechells, to permit of an increase of the railway siding accommodation. 

The accounts and recommer.dations of both Committees were adopted 
by the Council on Tuesday. 

Coventry.— The gross capital expenditure of the electricity depart- 
mcnt at March 31 was £571,294 (increase of £110,139 over 1916), of 
which £31,213 has teen repaid. 

Revenue was £169,787 (compared with £108,543) and working and 
general expenses were £104,179 (£63,232). leaving gross profit £65,007 
(£45,311). Interest required £1,0191 (£8,800), instalments of principal 
£1,472, stock redemption funds £1,847 (£1.847), sinking fund £11,102 


(£9,506), property tax £3,054 (£3,798), reserve fund £12,000 (£17,148) 


and bank interest and charges £3,919 (£1,240), and the net result is that 
£6.000 (as in previous year) has been applied to relief of rates and 
£27,814 (£18,058) carried forward. . 


Glasgow.—The year ended May 31 was a record one for the Cor- 
poration tramways department. 

The receipts were £1,245.507, an increase of over £96,000 compared 
with 1915.16. 'The passengers carried were 388,250,000. an increase of 
nearly 26,С00.000. About 248,000 000 passengers bought halfpenny tickets. 

At a public meeting last week the Lord Provost, referring to the 
Glasgow Tramway comforts scheme, said that Mr. Dalrymple had con- 
ceived a brilliant scheme which, he was creditably informed, the whole 
nation wanted to copy. They had been assailed with suggestions that 
they were committing a terrible crime ; they were teaching the nation 
to be gamblers, but he saw no evil in it. The funds were going to à 
great and good object. It was well known that the nation or the man 
who had not got the sporting instinct in his nature was not worth being 
called either a nation or a man. For the benefit of those people of tender 
conscience who would not accept a prize, they had put on again the little 
red boxes, but whlie in one week the boxes had realised the marvellous 
sum of £37, the war tickets in the same week had brought in £1,700. 


Manchester.— The accounts of the tramways department for the 
year ended March 31 have been issued. 

The moss capital expenditure was £2,237.827 (increase £6,279), of 
which £660,264 has been redeemed. Annual revenue was £973.00 
(against £939.469 in 1916), working expenses were £598,743 (£561,438), 
and war service allowances required £91,023 (£92,808), leaving gres 
profit £285,910 (£285,222) or £303,939 (£299,740) after adding bank 
interest, «с. Interest on capital absorbed £61,091 (£59,736), redemptieg 
of debt £63.358 (£61,236), interest and sinking fund for street improve: 
ments £6,500 (£6,128), rent of tramways £27.426 (£26,773). and propor. 
tion of outlay on leaseholds £630 (£684), leaving a balance of £14.93 
(£145.182). of which £39,525 (£21.181) has been placed to renewals fund, 
£5,406 (£24,000) paid as income tax and £100,000 (as in previous year) 
contributed in aid of rates. 

Passengers carried were 219,151,984 (209,877,667), including motor 
"buses 1,416,760 (758.034), car-miles run 18,388,302. (18.486.440) and 
units used 28,684,389 (28,713,922)-- 1-56 (1-55) per car-mile. Average 
total revenue per car-mile was 12-773d. (12:197d.). and working ex 
penses, including power, were 7:8144. (7-289d.). The total amount pro- 
vided for reduction of rates by the undertaking since its inception m 
1902 is 1,115,090. There are 685 cars in stock, and the total length of 
(equivalent) single track ік 203 miles. The net receipts of the parcels 
department were £2.880 (£3,405) and parcels carried were 1.112.180 
(1.225,718). 


The receipts of the motor omnibuses were £7.296—9-677d. (11-8400.): 


per’ bus-mile, and, after provision for trafficand general expenses, re arr 
and maintenance, power expenses and depreciation, the net re venue was 
£158--0-211d. (3.143d.) per 'bus-mi'e. 

Nottingham.— The accounts of the electriz supply department were 
approved by the Corporation on Monday. 

Sir Јонх TURNEY, who submitted the report of the department. said 
it was not so bad as appeared on the face of it. They had had to pay 
£10,400 more in income tax, and for wages and coal than in 1916. so that 
had it not been for that they would have earned £15,732. instead of 
£5,332. The committee had raised £485,989, of which they had ге: 
deemed £207,507, and had put aside £44,282. 
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Callender’s Cable & Construction Co. (Ltd.) 


The twenty-first ordinary general meeting was held on May 31, Sir J.. 


FoRnRrTEsccvE FLaxnery, Bart., M.P., M.Inst.C. E. (chairman of the com- 
pany ). presiding. 

The SECRETARY (Mr. Walter Allnutt, F.S.A.A.) having read the 
notice convening the meeting and the report of the auditors, 

The CHAIRMAN said that the tempest of cruelty which had burst 

upon the world through the unfettered ambition of an inhuman and in- 
tolerable military despotism had uprooted commerce, and the course of all 
manufacture had been changed, much of it from the making of goods for 
the bene fit of man to the making of implements for his destruction. The 
company’s manufactures had followed this unhappy downward course in 
an increasing degree since the war began, but, while sparing no effort to 
serve the State, they had struggled hard to keep together the company's 
old and valuable business connection at home, in the Dominions and in 
neutral foreign countries by every means possible under the restraint 
arising out of the war. They had had some success, and every precau- 
tion had been taken to enable them to open out again in their commercia] 
connections when the war was over. In the meantime the Ministry of 
Munitions had imposed such restrictions as completely to change the 
ordinary course of the business, and the Ministry of Shipping had re- 
strained the export even of goods already made, so that large foreign and 
colonial orders, the satisfactory execution of which would have redounded 
to the credit of the company, were now in a state of indefinite suspense, 
The variety of the work which they had taken in hand for the Govern- 
ment had been very great, and formed a monument to the mechanical 
ingenuity and business adaptability of the managing director and his 
highly competent staff. — After referring to the increasing employment of 
women and the measures taken by the board to enable them to work 
under healthy and comfortable conditions, the chairman said the increase 
in the wear and tear of plant had been very considerable, for it was work- 
ing at high pressure all the time, the out put having enormously increased ; 
and such provision had been made as seemed reasonable, and not more 
than reasonable for the depreciation thereby incurred. А large quantity 
of new and improved machinery had been installed and the buildings 
very considerably increased, and they were now constructing practically 
а new works upon freehold land purchased with foresight years ago, in 
excess of the actual requirements of the time. 

The year’s profits were £190,000, as compared with £177,000 for 1915, 


or an increase of £13,000, which was a very moderate increase in profit. 


when consideration was civen to the extra output and the trouble and 
labour required to earn it. The board recommended a dividend which. 
with bonus and special bonus, amounted to 20 per cent. per annum, and 
if the recommendation were acted upon there would remain a balance of 
£249,000 to be carried forward. The sum to be distributed was £35,000, 
or just one-seventh of the amount carried forward. 
latter was equivalent to a 20 per cent. dividend for seven succeeding 
years. They did not promise such a distribution ; the future was very 
doubtful in regard to every commercial enterprise, but it was a very fair 
and very satisfactory op?ning for the accounts for the new year. He 
thought it would be agreed that the results were encouraging, and they 
had not been attained by any ''profiteering." They had not been paid 
excessive rices ; they h d made no unfair market out of the needs of the 
nation. They had changed their form af manufacture at the bidding of 
the State, which they had served for a reasonable and moderate rem unera- 
tion. The profits exhibited no sensational increase. They were honest 
profits, largely based upon the accumulated savings of past years. To 
anyone who said that 20 per cent. seemed a high return, the answer was 
that it had been earned not alone in the year just closed, but as the result 
of the thrift, the savings and the accumulations of many past years. 

Mr. Т. О. CALLENDER. J.P. (m naging director), who seconded the 
motion, said that no company, he belie ved, in this country—certainly no 
company in the electrical industry —had had more confidential work or 
more important work entrusted to it than Callender’s, which they had 
done their best, he believed, successfully, to carry through. The ordinary 
business of making cables and work in connection therewith had prac- 
tically ceased. Jt was impossible to obtain the necessary materials, and 
even if they could make the cables, in most cases it would be almost out 
of the question to get them to their destingtion. They recognised that. 
when the war ended a great deal of work would be required to win back 
to this country the trade which had been lost through the necessary 
closing down of many old connections. Although the success of the com- 
pany in the past had been considerable, it was probable that the у would 
have much larger and greater work to do in the future, when the new 
England which would arise after the war began its business life, It was 
unquestionable that electricity would play a greater part in the daily life 
of man and & much greater part in the manufacturing life of the.countrv 
than hitherto, and Callender's would not be behind in obtaining a share 
of the orders that would result. 

The resolution was unanimously adopted. Mr. A. W. Tait was re-elected 
to the board and Messrs. Worley & Sons were reappointed auditors. 


Electric Construction Co. (Ltd.) 


The twenty-fourth annual general meeting was held on May 31, Mr. Р. 
E. ВЕАСНСЕОЕТ (chairman of the company) presiding. 1n moving the 
adoption of the report and accounts, he said that the gross profit from 
manufacturing and contracting was £103,000, compared with £88,500 in 
1915-16, and the net profit £51,500 against £43,200. The increase in net 
profit was about 20 per cent., which, having regard to constantly in. 
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ereasing prices of all materials and higher rates of wages, must be regarded 
as very satisfactory. Increases in wages were regulated by the Ministry 
of Munitions, and were generally put into operation with only short, 
notice, but under e xisting conditions, he supposed that was unavoidable. 
As no corresponding increase, however, could be obtained on current 
contracts, they would realise how difficult it was nowadays to frame 
accurate estimates. Forexample, on April 1 an increase of 5s. per weck 
was granted to all workmen and a war bonus of 10 per cent. to the weekly 
staff. The work in progiess on March 31 (which was greatly in e xcess of 
any previous year) would have to bear the full increase, and the estt- 
mated profit accruing for the new financial year would be somewhat re- 
duced. It was to be hoped, therefore. that if and when further increases 
were granted, some opportunity would be afforded employers of com- 
pleting current contracts on the old basis or of being granted an increase 
in prices by Government departments on such contracts. For their im- 
proved results they were again indebted to a larger turnover. That 
having been obtained from substantially the same equipment as in pre- 
war times, they would realise that very specialexertions had been made by 
both their staff and workmen, for which they could not be too highly 
commended. He was preud to say that the recent unrest in the engi- 
neering trade was non-existent in their shops, and that their interest in the 
welfare of the men had been reciprocated by loyal and unremitting ¢fforts 
on their part The directors recommended payment of the final dividend 
on the preference shares, and a dividend at the rate of 74 per cent. per 
annum on the ordinary shares, the transfer to general reserve fund of 


* £12,389, leaving to be carried forward £31,442, subject to liabilities under 


the Finance Acts for two years. He concurred in the views expressed by 
many chairmen of public companies on the danger of appropriating so 
large a proportion of excess profits. The simplicity of the tax was of 
itself, of course, a great temptation, and to get as much as possible out 
of the taxpayer was presumed to be the duty of those who administered 
the Acts. Moreover, no corresponding duty had been imposed by Ger- 
many, where large sums were being accumulated by manufacturers 
which would be utilised in capturing neutral markets. It was apparent 
that if any great expansion was to be made in the trade of this country 
there must be a corresponding accumulation of capital, but how that was 
to be accomplished with so large a proportion of profits taxed at the source 
it was difficult to see. After explaining the various items in the balance- 
sheet, the chairman said their position gathered strength year by year, 
and he saw no reason why that should not continue. Much of their suc- 
cess was due to the amicable relations which had existed between the 
workpeople and themselves. They had endeavoured in every reason- 
able way to do what they could to contribute to their well-being and com- 
fort, and many of the recommendations made by the Ministry had been 
in operation at Bushbury for some years. They had provided up-to-date 
recreation rooms and ground for tennis and bowls, and such facilities, he 
considered, were essential] for the health and well-being of employees 
of all industrial concerns. Their clubs were managed and controlled by 
the employees themselves, and were almost entirely self-supporting. 
The future of our industrial development after the war was occupying 
the minds of all who had the welfare of the country at heart, and legisla- 
tion must take account of future generations. The proper education and 
training of the young tc take their part in that development were all 
important, and technical school training should be compulsory. Wolver- 
hampton, where their works were situated, had recognised its duty in that 
matter, and had provided excellent classes. The company had for many 
vears encouraged its boys to attend those technical classes, and successful 
students had been awarded prizes and had been given promotion in the 
workshops. They had reintroduced the system of indentures, under 
which they hoped to turn out journeymen possessed of a greater degree 
of skill and knowledge of their trade, and in other respects the directors 
were doing what they could to encourage and help the boys. He would 
like to see it made compulsory for factory boys to attend classes until 18 
years of age, and compulsory upon employers to give boys those facilities 
during business hours. That might somewhat disarrange the routine of 
workshops, but it would only be temporary. Their improved position 
was due, as he had stated, to the unremitting efforts of the staff and ай 
employees of the company. Their managing director (Mr. Gray) and 
their joint director and secretary (Mr. Willock) knew well their apprecia- 
tion of their efforts, and the past year had strained them to the utmost 
limit. Mr. Furniss, their manager at the works, had more than justified 
his appointment. and al] those under him had loyally co-operated. 

Mr. JAMES GRAY seconded the motion. which was carried unani- 
mously. Sir Jas. Pender, Bart., was re-elected a director, and Messrs. 
Jas. Meston & Co. re-appointed auditors. 


ANCHOR CABLE CO. (LTD.)—The accounts for 1916 show that the 
profit, after providing for excess-profits control taxation, and including 
£44,023 brought forward, amounted to £105,158, compared with £79,380 
in 1915. After writing £23,000 off for depreciation on buildings, plant, 
&c., the directors recommend a dividend of 20 per cent., the same as for 
the previous year, leaving £66,908 to be carried forward. 


BANBURY & DISTRICT ELECTRICO SUPPLY CO. (LTD.)— The report for 
1916 states that the total capital expenditure is £33,219. The total 
revenue was £4,863, and working expenses were £3,290, leaving £1,573. 
After providing £324 for interest on debenture stock, and adding interest 
received (£73) and £303 brought forward from 1915, the balance is 
£1,624. А sum of £600 has been added to renewals fund. and £114 to 
sinking fund for redemption of debentures and dividend of 23 per cent. 
on the ordinary shares absorbs £625, leaving £285 to be carried forward. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.).—The 
dividend received from the Brisbane Tramways Co. in 1916 amounted to 
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£94,936, and with sundry receipts and amount brought forward (£12,081), 
fess chaiges in London and Brisbane, the total available is £101,792. The 
directors recommend that a balance dividend of 4s. per share (tax frec) 
be paid on the ordinary shares, making a total dividend for the year of 
8 per cent. (tax free), and that £23.567 be carried forward. 


К BRITISH ELECTRIC TRACTION CO. (LTD.)—The gross profit for year 
ended March 31 amounts to £226,744. 15s. 114., compared with £244,064. 
19s. 9d. for 1915-16. After deducting general expenses and amount 
written off sundry assets (£26,772. 16s. 11d.)there remains £199,971. 198., 
which added toamount brought forward (£86,428. 4s. 5d.) gives a total of 
£280,400. 3s. 5d. ; deducting debenture stock interest (£91,249. 5s. 4d.), 
there remains a balance of £191,150. 18s. ld. The directors recommend 
that £15,000 be placed to reserve, that a dividend of 6 per cent. be paid 
for the year upon the cumulative participating preference stock (on 
account of which £21,382. 6s. 7d. has already been paid). amounting to 
£42,764. 13s. ld. and a dividend of 3 per cent. for the year upon the 
ordinary stock (£39,787. 18s. 14.). leaving to be carried forward £97,598 
6s. Ild. The aggregate receipts of the tramway, omnibus and electricity 
supply companies in which the company is interested showed an increase 
which was largely counterbalanced by the continued increase in the wages 
paid and the cost of all material. Many of the companies have increased 
the amounts placed to their renewal accounts and reserves, and while 
their financial position has been thereby improved, the dividends dis- 
tributed have been less than they would otherwise have been. The in- 


«rease in the receipts has consequently not been reflected in the com- 


-pany’s revenue from investments, and the net profit shows a reduction 
of £9,197. 5s. 114. compared with the previous year. The amount 
standing to the cerdit of reserve account at March 31, 1916, was £410,000 
and it is proposed to increase this amount by £15,000. The investments 
mow stand at £4,285.578. 17s. @d., and yielded a revenue of £205,258, 
representing an average of 4-79 per cent, for the last year. 

DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The gross 
receipts from the tramway undertaking during 1916 were £11,135 and 
from the electric supply undertaking (including £2,853. 128. 5d. current 
sold to tramways) £22,934, these figures re presenting increases of 16 and 
131 per cent. respectively over the figures for 1915. The combined 
-undertakings show a net revenue of £11,593, against £10,300 in 1915 and 
£8,163in 1914. After charging generale xpenditure in London and Delhi, 
«le bent ure and loan interest, Indian income ta x and depreciation of plant, 
&c.. the profit was £3,194 and with £895 brought forward, the total 
-available is £4.089, of which there has been transferred to renewals re- 
-serve account £1,000, aud the directors recommend payment of a dividend 
"upon the preferred share capital at the rate of 2 per cent. (less tax), 
leaving to be carried forward £1,089. The whole of the plant and equip- 
ment has been overhauled during the year, and the expenditure under 
this head (except special renewals, amounting to £668. 5s. 11d.) has been 
charged to revenue. Additions to plant made during the year amount 
Жо £1,855. 17s. 
plant to ensure proper overhaul rendered the installation of further plant 
imperative. А contraot for a third Diesel engine has been entered into, 
but ав it was impossible to obtain the necessary priority classification for 
‘a new dynamo, arrengements have been made locally for the temporary 

-use of an old machine. 

DOULTON & CO. (LTD.)—The report for 1916 states that after provid- 
ing for debenture interest and including balance brought forward, there 
remains at credit of revenue account £61,052. The directors have 
already paid the preference share dividend, leaving £43,552, which the 
directors recommend should be carried forward. 
= BLECTRO-BLEACH & BY-PRODUCTS (LTD.)—Mr. E. G. Cubitt, who 
presided over the annual meeting on Friday last, said that the accounts 
had been audited and were believed to be entirely in order, but the 
company had been unable to secure the necessary sanction of the Ministry 
of Munitions to deal with them. It was, therefore, impossible to present 
their balance-sheet, and therefore the meeting would have to be ad- 

journed. There was one thing, however, which he was sure the share- 
holders would like to know, and that was they were quite warranted in 
paying the interim dividend which the shareholders had already received. 


GREAT NORTHERN TELEGRAPH CO.— At the recent general meeting 
а Copenhagen it was stated that 10 of the company's European cables 
had been broken 15 times, while the East Asiatic cables had been broken 

. 20 times. Owing to the war it had been found impossible to restore the 
connection between Russia and Denmark. "The war had caused great 
difficulties for the company, as most of the cables ran through the 
blockade zones and the minefield, and for that reason it was impossib e 
to repair a number of the cables. А dividend of 24 per cent. was declared, 


LONDON & SUBURBAN TRACTION CO. (LTD.)—The revenue for 1916 
consisting almost entirely of dividends and interest receivable from the 
subsidiary companies, amounted to £120,586, compared with £122,430 
.for the previous year. After deducting all expenses chargeable to 
re venue, including debenture and loan interest, and providing for sinking 
fund charges upon the 5 per cent. debenture stock, there remains £81,374, 
"making, with £3,483 brought forward, a total of £84,857 &vailable for 
dividends. There has already been paid the full dividend upon the 5 per 
cent. cumulative preferen'e shares, leaving £4,684, which the directors 
propose to carry forward During the year £12,385 5 pet cent. debenture 
stock was purchased and can^ell d. The continuance of the war has 
‘adversely affected all the subsidiary companies, owing to the large in- 
-erease in the cost of labour and materials, but in the case of some of the 
companies the increased cost of operation has been largely met by an 
‘expansion of revenue. The dire-tors regret that the working profits of 
the London United Tramways (Ltd.) for the past year, after allowing for 
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the bilance brought forward from 1915, were insufficient by £2.583. 9s. 34: 
to meet its revenue liabilities, and since the commencement of 1917 it has 
become evident that the net results for the current period will be even 
less favourable. In these circumstances, and in view of the fact that a 
large sum will be required to put the undertaking into a proper condition 
of repair, a re-organisation of the capital of the company appears un- 
avoidable. Pending the formulation of a scheme for this purpose pro. 
ceedings have been commenced by a debenture stockholder for the ap- 
pointment of a receiver of that company's undertaking. 


LONDON UNITED TRAMWAYS (LTD.)—The gross receipts for 1916 
amounted to £336,335, an'increase of £2,190 compared with 1915, but 
the directors regret that, owing to increase in cost of material and labour, 
the expenses have increased by 34,010. After adding balance brought 
forward and deducting interest and all expenses chargeable to revenue, 
there is an adverse balance of £2,583 to be carried forward. 14 has now 
become evident that the net results of operation in the current year will 
be even less favourable. ln these circumstances and in view of the fact 
that a large sum of money will be required for placing the undertaking 
in à proper condition of repair, proceedings have been commenced by a 
debenture stockholder for the appiontment of a receiver pending the 
preparation of a scheme for the re-organisation of the company’s capital. 
As a result of further negotiations between the directors and the London 
County Council, the litigation arising out of the arbitrator's award in 
the matter of the purchase of the company’s tramways in Hammersmith, 
which form part of the security for the 4 per cent. first mortgage de- 
benture stock, has been settled (the terms of settlement have already 
appeared in these columns). In consequence of his appointment as 
President of the Board of Trade, Sir Albert Н. Stanley has resigned his 
position as a director of the company and Mr. W. C. Burten has been 
appointed to the vacaney on the Board, while Mr. H. A. Vernct has been 
appointed an additional director. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The revenue for 1916 
amounted to £558,866. After adding ba ance {тст 1915 and dcducting 
expenses chargeable to revenue, including £22,158 for future reconstruc- 
tion and renewals, the available balance is £37.796. The дігесісгк re- 
commend that £10.015 be placed to reserve account and £25,000 he 
appropriated to dividend on preference shares, leaving to be carried 
forward £1,781. During the year the company purchased and cancelled 
£12,264 44 per cent. and £4,404 5 per cent. debenture stock. The (гаће 
receipts, after adjustment of accounts with the London County Council 
in regard to through running services, amounted to £504,338. 3s. 5d., an 
increase of £43,515 over 1915, but the directors regret that this increas 
is more than swallowed up by the increase in working expenses due to 
the higher cost of both labour and materials. The number of units sold 
by the North Metropolitan Electric Power Supply Co. amounted to 
53,352,819, compared with 39,457,712 in the previous year, the increased 
out put being mainly due to the larger supply given to power users. Аз 
a result of the abnormal cost of fuel, the gross profits of the Power (o. 
show a decrease of £4,080. 12s. 9d., compared with 1915. 


NORTHERN COUNTIES ELECTRICITY CO. (LTD.)— The accounts for 
1916 show that after providing for interest charges the profit is £837, 
reducing the debit balance brought forward to £5,815. 


RHONDDA TRAMWAYS CO. (LTD.)—Mr. L. B. Schlesinger, who pre: 
sided over the annual meeting last week, said that the balance to credit 
of the revenue account for 1916 was £26,883. After deducting rent to 
Rhondda Council, debenture interest, war bonus, &c., the balance was 
£8,305. The directors recommended that £2,500 be placed to reserve 
and renewals account, and that £3,804 be carried forward. 


SOUTH WALES TRANSPORT CO. (LTD.)—The capital expenditure 
during 1916 amounted to £4,712, of which £2,024 was on vehicles and 
general account. Net receipts were &9.106, and after deducting er 
penses, £1,029 for mortgage and other interest, and providing £5,000 fot 
renewals and depreciation, the balance was £389, making, with £1,319 
brought forward, £1,709, which has been carried forward. The com- 
piny's op-ration suffered from the increasing cost and shortage of mate- 
rials and services of all kinds, and the directors regret that they are unable 
to recommend a dividend for the year. 


STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—At the recent meet- 
ing the chairman (Mr. W. H. Jackson) said that they had made some pro- 
gress during the past year, the unite sold having increased by 8,238. The 
lighting units showed a decgease of 13,000, but power units increased by 
13,000 and heating by 8.000. They regretted thev could not recommend 
a dividend, as they had had to put money to de preciation. They must be 

re pared for heavy expenditure in the early future for mains renewals and 
botes extension. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The gross earnings 
of the company for the vear 1916 amounted to £709,226, whilst the gross 
maintenance and other charges in Argentina and London were £477.371, 
leaving a profit of £231,855. Deducting interest on debenture stock and 
dividend on the preference shares to Dec. 31, 1916, and the interim 
dividend on the ordinary shares (£72,100) and adding amount brought 
forward from previous year (£6,234), there remains an available balance 
of £165,990. The directors recommend payment of a final dividend of 
53. per share on the ordinary share capital, making, with the interim 
dividend paid on Nov. 1 last, а return of 8 per cent. for the year, tax free 
(£81,000), the appropriation of £2,000 to staff provident fund, £50,000 to 
reser ve fund and £26,000 to reserve (War contingencies) fund, leaving to 
be carried forward £6,990. To fill the vacancies created by thedeath of 
Sir Geo. Franklin and of Mr. Geo. Keiththe board announce that Sir John 
Gavey has accepted the position of chairman of the company, and that 
Mr. J. E. Kingsbury and Mr. Albert Anns have been elected as directors. 
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THis WEEK’s CHERTNUT.—4A representative of a firm of 
electrical accessories manufacturers called on a clerk of thie 
works, who was also advising on the wiring installation. 
" Now, sir," said he, " about lamp-holders. What do vou 
think ? Some of our cord-grip B.C. type-———" “ B.C. type ? 
Certainly not," cried the C.O.W. “* Гуе had enough anti- 
quated stuff put up to me on this job. ГИ have an A.D. type 


| ?> 


or nothing! 
ж жоо ож * 


. Mr. A. Joseph, who rejoices in the occupation of scrap metal 
merchant, has sent me a copy of the adjoining sketch, which 
is cleverly fashioned out of the numerous scrap articles in 
which he deals. I think the lady looks tco formidable to 


am ы 


rT ee 


‘scrap " with, but it is noticeable that there is nothing elec- 
trical about her except wire. I wonder what a figure " gotten 
up " out of, say, scrap installation material or scrap turbines 
would look like. There's room here for artistic ingenuity. 
An ELEcTRICAN Hot Plate for the best attempt. 

* * * * 


At the starting of a new 5,000 kw. set at Keighley Corpora- 
tion electricity works the units in the works were '* christened ” 
by various members of the Electricity Committee. (I see that 
the ceremony included breaking a bottle of wine over each 
baby, I am sure much to the chagrin of the drivers and stokers.) 
The proceedings are reported in the “ Yorkshire Post," but the 
item which takes my fancy is the following :— 

^ Mr. W. A. Brigg expressed his satisfaction that the name of his 
uncle, Mr. B. S. Brigg, would also go down to posterity through the 
medium of the set bearing the name of ' Brigg,’ because he was for 
many years a member of the Gas Committee." 


I congratulate Mr. B. S. Brigg upon this happy method of 
recording his “ conversion." 


"Z" type Starter for 
small motors. Butt con- 
tacts are self cleaning. 
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| THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, June 5, 1880. ] 


ACCIDENT AT Lyons.—A workman met. with an extraordinary 
death at Lyons last week. Having to unfix a wire conducting the 
electric current for a lighting apparatus he incautiously handled it 
without non-conducting india rubber gloves. The current knocked 
him down insensible, and notwithstanding every medical help he 
never recovered consciousness. 


Was тт WIND ов LIGHTNING ?—A suit has been brought in the 
Cireuit Court at Madison, Wisconsin, to collect from an insurance 
company for damages done by the great storm of 1878. The 
property was insured against lightning, and the company resist pay- 
mcnt on the ground that it was destroyed by wind. "The plaintiff 
hopes to prove by the evidence of members of the Signal Corps that 
the whizlwind which destroyed his house was of electrical origin. А 
vast amount of insurance is likely to ke effected by the decision of 
this case, owing to the heavy losses of property during the recent 
whirlwinds. А 

POLO BY THE ELECTRIC LIGET.—A polo match was played at the 
Ranelagh Club Grounds, Fulham, between members of the Hurling- 
ham and Ranelagh clubs cn Saturday night, when the ground was 
illuminated by the electric light. Three high stands had been 
erected, and operators with concave reflectors turned the ravs of 
light upon the players as they galloped about the field. The effect 
as a spectacle was exceedingly picturesque. Hurlingham took the 
ball through their opponents' goal three times, and lost but one goal- 
on their side. After the match there was an illumination of the 
grounds and a display of fireworks by Messrs. C. T. Brock & Co. 
Serrins light was used. 


Postal and Telegraph Services.—In the House of Commons on 
Tuesday, the Postmaster-General (Mr. A. Illingworth) made his. 
annual statement on the postal and telegraph services. 


He said that up to the end of last month 75,000 men had passed from 
the service of the Post Office into the Army. Some telegraphists and 
engineers could not be released because their work in this country was 
necessary in order to maintain communication with the Forces. He 
regretted that 3,829 of the men had been killed. . 

During the year the gross revenue of the Post Office was £34, 100,000, 
an increase of £440,000 over the preceding year. The expenditure was 
£31,780,000, or £1,545,000 more than in 1915-16, and £7,500,000 more 
than in 1913-14. The net revenue was £2,320,0000, compared with 
£4,430,000 in 1915-16 and £6,655,000 in 1913-14. An enormous amount 
of work was done for other de partments for which the Post Office had not 
been paid. As to the tele phones, the estimated additional revenue from 
the alteration of the flat rate was £280,000. The actual additional 
revenue for 1916-17 only amounted, however, to £120,000. He thought 
it likely that by the end of this year the revenue from that source would 
amount to £230,000. The actual additional revenue from increased 
trunk fees for 1916-17 had reached the much more satisfactory total of 
£220,000. Capitalexpenditure had been kept down às much as possible. 
The London capital expenditure for 1915-16 was £370,000, and for 
1916-17 £93,000. In the provinces in 1915-16 the expenditure was 
£882,000, and in 1916-17 £196,000. The number of paid telegrams 
was still declining. They were 16 per cent. lower in number in 1916-17 
than in 1913-14, and 13 per cent. lower than in 1915-16. The ordinary 
traffic had fallen from 72,199,000 in 1914-15 to 54,249,000 in 1916-17. 
The number of Government telégrams dispatched free in 1913-14, before 
the war, was 617,000, and in 1916.17 8,012,000. "The net receipts, 
however, were only £50,000 less than last year, and more than £300,000 
over the receipts of 1913, as an increase had been made in charges for 
telegrams. 

After giving interesting particulars of the interesting work done by the 
Department for the Army, prisoners of war and interned civilians, Mr. 
Illingworth said that not many innovations had been made during the 
year, but a very important one was the alteration in thc form of the 
London address by the addition of a number to the letters denoting the 
postal district. At present 40 per cent. of the letters were addressed in 
this way, resulting in a saving of £4,000 per annum. He hoped the public 
would address their letters in the new way, and so simplify the work 
for the Post Office staff and ensure a much better delivery of letters. А 
large addition had been made to the work of the Post Office during the 
war by the payment of Army and Navy allowances and pensions. Owing 
to the increased cost of living, a revised scale of increased wages, including 
the existing bonuses, had been granted. 
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ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orrice: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTERN 6319. Telegrams: ‘‘Stempracos, Kens, Lonpon.’ 
^ Lamp and Supplies Dept.: 38 & 59, UPPER THAMES STREET, Е.С. 4. 
Telephone: City 5350. . Telegrams: ‘Siemotor, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

Втвмтхонлм —Сепѓга! Ho., New 8t. | MANCHESTER—1960, Deansgate. 
BnisToL—30, Bridge Street. NgwcASTLE—641-68, Collingwood 
CaRDIFF—59, St. Mary Street. SHEFFIELD—22, High Bt. (Bldgs. 
GrLAsaow—90, Waterloo Street. SouTRAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


Canadian and Indian 
“MICA 
CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 Ibs. 


Dynamo Tapes, Hollow Braid, Empire Cloth. | 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 
Pure Asbestos Woven Tape and Hollow Braid. 
Vulcanized Fibre Sheet, Tube and Rod. 
Ebonite—Sheet, Tube and Rod. | 
Presspahn and Insulating Papers, Felts, Baize. 
Electrical Pure Rubber and Adhesive Tape. 


WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER & SONS, 
ANA Presten. Hopwood St. ‘Mills, plea aries 1868. 
1048 hpne No. PRESTON. 5th Edition ABC 
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AUTOMATIC TRAIN CONTROL. 


The report of the Inter-State Commerce Commission (U.S.A.) for 
the year ended June 30 last includes the report of the Division of 
Safety, and is abstracted in the ** Railway Gazette " for May 25. 

During the year three automatic train control devices were tested. 
The B. F. Wooding system was installed on the Delaware, Lackawanna 
& Western Railroad. The tests disclosed certain defects in the appa- 
ratus, and parts of the system were rebuilt, but a conclusive report could 
not be made unti! tests had been conducted under winter conditions. 

The tests of the Gollos system (on the Chicago, Burlington & Quincy 
Railroad) disclosed defects of construction and arrangement ; certain 
portions were rebuilt, but the system cannot be recommended in its 
revised form. The tests made under ice and snow conditions were not 


conclusive and no opinion could be expressed of the method employed 


of making electrical contact between the track and engine apparatus. 

Preliminary trials were made of the system of the National Safety 
Appliance Co., which is of the electromagnetic inductive type. The 
apparatus comprises electro-magnets located on the track. with corre- 
sponding secondary or receiving coils on the engine, one each for “ clear,” 
“caution " and '' danger ” cab-signal indications and one for the control 
of an air brake valve magnet. "There are from one to four of these track 
coils at each place ; they are momentarily energised, as a train p^eses 
over them, for the display of the proper cab-signal indication or the 
operation of the brake valve, being controlled by a system of track and 
line circuits. The brake valve magnet is normally energised by a local 
engine circuit, the effect of which is counteracted by the induced current 
picked up from an energised stop-track coil. Special circuits are pro- 
vided to protect against trouble from certain causes. An installation 
was made on the Western Pacific Railroad near Oroville, and de monstra- 
tions in May, 1916 disclosed that the apparatus was not then entirely 
suitable for testing the principles embodied in the system, and the pro- 
prietors undertook some further development work which was in pro- 
gress at the close of the year. 

Other devices were submitted, but have not yet been tested. Theauto- 
matic train-coptrol system of the Julian- Beggs Signal Co., which is of the 
intermittent electric control type, will be tested this vear. "The roadside 
apparatus consists of circuit controllers operated by the signals, a battery 
and a ramp or contact rail. The engine apparatus consists of contact 
shoes adapted to be raised vertically, upon making contact with the ramp, 
for breaking a normally closed circuit on the locomotive for energising a 
locking coil of a three-position instrument. This instrument is a special 
form of relay, having a field coil which is constantly energised from the 
engine battery, and an armature coil which is energised only by current 
from the ramps, the direction of flow of current from the ramp being con- 
trolled by the position of the signals. The locking coil holds the arma- 
ture in any position in which it is set. The armature carries contacts 
controlling the circuits for a brake valve and cab-signal lamps. The 
aystem also includes a speed recorder supplied with sliding electric con- 
tacts in the speed control circuits. 

An automatic train-control system by the Sprague Safety Control & 
Signal Co. of the induction type employs a permanent electro-magnet 
for transmitting an impulse to a passing train. The effect of this per- 
manent magnet is counteracted or neutralised by an electro-magnet, 
the circuit for energising which is controlled by the signals. Speed con- 
trol features and cab-signals are provided. 

An automatic train-control device submitted by Mr. A. Y. Dodge is of 
the intermittent electrical contact type, consisting of an automatic train- 
stopping de vice, speed control features and cab-signals. 

An automatic train control device presented by the Macfarlane Train- 


. Control & Signal Co. depends for its operation upon a track circuit of 


comparatively high amperage, and an electromagnetic receiving device 
of low resistance, mounted on the engine cab-signals and speed control 
apparatus are provided. 

· The report states that the past year has been marked by some prac- 
tical development in automatic train-control systems. А device of this 
character is being installed on the lines of the Brooklyn Rapid Transit 
Co. Regarding the newer devices which have been considered, however, 


' while the plans of several of them have been designed upon theoretically 


correct principles, in only a few cases has-the apparatus actually been 
built, and in the tests which have been made the construction employed 
has not been such as to result in entirely successful operation. A con- 
siderable number of the devices of the intermittent electrical contact 
type, which have been presented, are substantially identical in the 


· fundamental arrangement of circuits and apparatus. In addition to the 


experiments of the National Safety Appliance ('o.. other train-control 
systems of the wireless and induction types are being developed. 


TEES STEEL WORKS DEVELOPMENT. 


The Tees Conservancy Commissioners have sanctioned the transfer 
of 21 acres of land at Portrack, Stockton, to the East Coast Steel 
Corporation for the erection of blast furnaces, steelworks and an 
extensive shipyard. The company is a new one, and it proposes to 
commence work on their project this year. It is said that it will 
involve the expenditure of about $3,000,000. А syndicate of northern 
jronmasters is promoting the new undertaking. 
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Teo. ЭОГЛОГ 
— Service 


NAVAL MEN are proud that theirs is the Senior Service ; and 
we are proud that Simplex Service is the Senior Service in 
the Conduit and Fittings World. 


Simplex Service has an honourable tradition, the outcome of early 
engineering initiative and constant vigilance. War conditions: 
have not found us wanting, but have confirmed our prestige. 


Every War Department: Admiralty, War Office, and Ministry 
of Munitions purchase Simplex Conduits, Fittings - Accessories. 
when the best is required. 


Simplex Conduits, Limited, 


Works: Garrison Lane, Birmingham. 


LONDON—113-7, Charing Cross Road. BRISTOL—10-11, Denmark Street. 

NE TE aita er Внае, Se Ts тал. ансо street. 

SWANSEA~14, Heathfield Street, oO SHEFFIELD 281.3. Attercliffe Common. 
BINNEN УЛЛУ ЩТ 
: VICKERS LIMITED. . 
= Motors and Generators of all types. = 
= Rotary Converters. = 
= Complete = 
= equipment = 
= for the | = 
= electrical Patent ES 
E lighting Automatic = 
= аза Reversing = 
= driving of Drive for = 
= Machine Machine = 
= Shops, Tools. = 
= Factories, = 
= Milis, etc. = 
= 250,K.V.A. Rotary Converter. 6 phase, 50 periode, 480/560 Volts. = 
= : 1,000 r.p.m. Invertod type. | ES 
= River Don Works, SHEFFIELD. = 
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In consequence of our main attention being 
devoted to war requirements, we have for disposal, 
at greatly reduced prices, several pieces of 


X-RAY & ELECTRO-MEDICAL 
APPARATUS _ 


also 


ELECTRIC HEATING AND 
COOKING APPLIANCES 


including 


HOT PLATES FOR LABORA- 
TORY USE 


Full particulars on application. 


ISENTHAL & CO. Lr». 


(Department 4), 


Denzil Works, Willesden, London, N.W.10. 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, &c. 
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ELECTRIC 


NO 


Has given 
Universal ADVANGE 
satisfaction. IN 
LOW PRICE, PRICES. 
ROBUST, ete. 
CHEERY, DELIVERY 
ECONOMICAL FROM 


STOCK. 


Write for LIST G (Fires and Cookers), 


to Sole Mansafacturers— 


THE ARORA CO., LOUGHBOROUGH. 


THE BRITISH TRADE CORPORATION. 


The proposal for the creation of the British Trade Corporation 
has been submitted to considerable criticism, especially by financiers, 
merchants and exporters. Among recent critics is Mr. Robert 
Fleming, chaiiman of the Investment Trust Corporation. 

At .the recent meeting ‘of the Corporation, Mr. Fleming said 
that a careful perusal of the report of Lord Faringdon’s Committee 
did not leave on his mind а clear impression of certain benefit, and 
nothing but benefit, to result from the operations of the Corporation. 
Its scope seemed almost impossibly comprehensive, but the sug. 
gestion that ''British Embassies and Legations abroad, all com- 
mercial attachés, consuls, trade commissioners in the Dominions, &c.," 
should be placed at the e xclusive disposal of a concern that had only two 
manufacturers on its Board, could hardly have been intended. It was 
contended that our deposit banks do not provide sufficiently long credits 
for their customers to enable sales to be made in competition with 
Germany. That was a question for bankers. Many of those who were 
better informed maintained that in all cases where advances could be 
made on sound business principles no difficulty existed in cbtaining them 
through accepting houses and other channels outside deposit Danks. 
But if such was not the case he saw nothing illegitimate or even difficult 
in establishing an institution for‘the sole purpose of making such ad- 
vances. But quite apart from granting longer credits in the way of 
regular business to help the sale of British goods, the committee were 
also appointed to enquire ‘* particularly with reference to the financing 
of large overseas contracts by British firms." Clause 19 dealt with the 
formation of large foreign enterprises. The clause said that ‘‘ foreign 
banks " formed syndicates to carry out big public works, or any business 
of considerable magnitude, and suggested that ''some such procedure 
should be followed here." But the same end was accomplished if the 
means employed here were somewhat different. A recent republication 
of articles appearing in the '' Frankfurter Zeitung," under the heading 
of “ England's Financial Supremacy,” pointed out that, ''since 1895 
some 95 per cent. of the available German capital had been invested in 
home industry and in particular in agriculture,” while in England it had 
mostly gone abroad. In other words, in many cases the Germans sold 
the goods and we paid for them by taking the securities. Excluding 
political adventures in the Near East, such as the Bagdad Railway and 
the lighting system of Buenos Ayres, which we delivered into their hands 
by a sale to them of the British-owned tramway systems of that city, 
he could recall no large public.enterprise in a foreign country during the 
last 20 vears financed by Germany, e xce pt the case of the first issue of the 
bonds of the Victoria Falls and Transvaal Power Co. In that case, in 
1908 to 1910, the A. E. G. of Berlin did the work and took pay in 
£3,000,000 5 per cent. first mortgage bonds. Subsequent issues of 
securities of the same company were placed in London. but the bulk 
of the engineering work, as before, went to Berlin. Оп the other hand, 
during those 20 years the immense system of railways all over the world 
belonging to British companies was added to and equipped to a great 
extent. It was through the possession of those big public concerns that 
our home trade received continued support. In the East, the electric 
tramways, light and power undertakings of Calcutta, Shanghai, Hong 
Kong and Singapore had been built or electrified. Anglo- African finan- 
ciers had done the same with Cape Town, Lisbon and Santiago. Lord 
Cowdrays firm's enterprise had been multiform. Lord Faringdon’s firm 
had headed the work of tramway, light, power, telephone and gas con- 
struction in Pernambuco. Various trust company groups had done the 
same in the colonies and South America, mainly through Anglo- American 
engineers. Не referred to Montevideo, Buenos Ayres, Cordoba, Santa Fe, 
Para, Caracas, Manaos, Bombay, Fremantle and Melbourne. Probably 
the investment trust companies, with their aggregate paid-up capital of 
over £100,000,000, had done more than any other to help those new 
formations, and the suggestion of Sir George Touche, made the other 
day, for some unity of action by them was worth consideration. The 
elements of construction of all those were mostly obtained in this country. 
The Dr. Pearson group had done similar big construction in Mexico, 
Rio de Janeiro, San Paulo and other places. Of those securities no less 
than £51,000,000 was publicly dealt in on the London Stock Exchange, 
and England provided probably half the money, but the amount of trade 
they brought to this country in their construction was paltry. If we 
could make these things as well and as cheaply as others, and he believed 
we could—and that was really the vital thing that would control the 
destination of oversea contracts—why could not we enact a simple law 
which required that any industrial concern to have its shares and bonds 
publiely issued here or quoted on our Stock Exchanges must give its 
orders for construction and maintenance, if they could be placed as ad- 
vantageously, to British manufacturers ? Partly withthe view of testing 
the all-important question of comparative cheapness, some of them in 


. 1904 bought up the principal tramways of Montevideo. In acquiring 


control—thanks to local influence —they just got ahead of the Germans. 
The antiquated and worn-out mule tramways were recoftstructed into а 
really first-class electric system, then of 80 miles, and now extended to 
90 miles. They said : ‘‘ We will buy in the lowest market, but, on equal 
terms, give a preference to British goods.” Оп the 80 miles they spent 
about £800,000. Except the rails, which they bought &heaper from the 
United States, and a trifling item or two from Belgium and Germany, all 
the materials were British. The engines came from Birmingham, the 
boilers and power-house piping from Glasgow, the economiser from 
Wakefield, the generators from Edinburgh, the condensers from Brad- 
ford, the power-station crane from Manchester, the power-house and car 
shed steel work from Liverpool and the rolling stock from Preston. The 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 


PRESCOT 


HIGH-TENSION INSULATORS. 
| | E | | 


415 


| BRITISH INSULATED & HELSBY CABLES, 


QUARANTEED > 


ІМ OTOR Є 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W, 


Grama: Vicminster, Sowest London: 4 
А ae 


Pheas; 


Victoria 4026, 


Phosphor Bronze Wires. 


Brass Rod. 
Brass Forgings. 
Enamelled Wires. 


Cotton Covered Wires. 


Aerial Cables. 


Joint Boxes and Pillars. 


Jointing Compounds. 
Primary Batteries. 
Exploders. 
Shot Firing Cables. 
Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 


Fuses and Fuse Wire. 


Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 


Overhead Equipment. 
Electricity Meters. · 


Knife Switches. 


AN 
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No more troubles due to unequal co-efficients 
of expansion. | | 

A wide-spread difficulty cleared away by ,our 
patent method of attachment (Patent No. 
5341/16) without in any way sacrificing 
mechanical or electrical efficiency. 

We show the method as applied to a sus- 
pension insulator, but it is equally àpplicable 
to stalk insulators. 


We welcome enquiries from those interested, , 


Cablemakers and Electrical Engineers, | 


PRESCOT, LANCASHIRE. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 


Works: PRESCOT and HELSBY. 


NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


ME 


экооно НАНО For Effective Impregnation 


use *“LAGWATT” 


Black or Golden Brown. 
JENSON & NICHOLSON, Ltd. 
Insulating Varnish Department,, 
Goswell Worke, Stratford, Е.15. 
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| Tungsten + Light Bat- Best describés M ASTER 
tories: Fl: shlights : | 
Guaranteed to satisfy. Novel and unique in 
Give brightest light and cesign. „Ж рас 
longest life. Hard oTe:y finished. 
Will not c5rroie or leak Carefully construc.ed cf 
on chelf durable materials. 


Investigate the MASTER line of Batteries and Flashlights—a 
Product with a Profit. Direct importations from the U.S. or 
deliveries from our complete London stock. 


Request catalogue and quotations for fill ‘business, with guaran- 
teed deliveries. 


| THE RIVER PLATE COMMERCIAL COMPANY 
| EXPORT ORDER DEPARTMENT, : 


UNITED BATTERY CORPORATION. 


MANSION HOUSE — 15, GEORGE ST. — LONDON, E.C. 


High and Low Tension - 


SWITCHGEAR 


THE 


NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition, : ;"TélenhoneicSutton: 273. 


E. SHOWELL & SONS, LTD. 


o. Cast — 
Cable. Sockets. 


Suite E74. Made in all Sizes. 


Type A.—Straight. 
„ B.—Offset. 5 


Illustrated Dimensioned Showcard for Drawing 
Office use supplied free on application 
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Germans bought some less important lines in Montevideo and the 
materials were, of course, made in Germany. Не was safe in saying that 
to-day in point of construction of track, power-house and rolling stock, 
and popularity with the Montevideans. the British lines were much ahead 
of the German, anl the investment. had been a very satisfactory one 
though at present they suffered from dear coal. ‘The other clauses oi 
th? report of Lord Faringdon’s Committee were also criticised. -- 


í 


ELECTRICITY IN COLLIERIES. 
The Niddrie & Benhar Coal Co., Ltd., Niddrie, Scotland, have 


recently bccn compelled to carry out extensions of their electric 


power installation at their Newcraighall collieries. The extensions 
were rendered necessary in consequence of the large quantity of 
water to be pumped and the necessity for making additional pro- 
vision for colliery power requirements. А 1,000 kw. mixed pressure 
turbo-generator equipment is to be put down. 

The turbine will be made by Mesers. Willans & Robinson, of Rugby, 
and the alternator by the General Electric Co., of Witton. The con- 
densing and cooling plant will be of the multijet ejector ty pe by Messrs. 8. 
Bullock & Со., of London, and the circulating water isre-cooled by means 
of spray nozzles manufactured by this firm. The main switchboard will 
be made by Messrs. Brash & Russell (Glasgow). who are also contractors 
for an overhead power line equipment which will connect Newcraighall 
colliery with the Niddrie and Woolmet collieries: The electrical gystem 
is alternating-current at a pressure of 3,000 volts, 50 cycles, and the 
exhaust steam from the main winding and other surface engines is used 
in the low-pressure part of the mixed-pressure turbine for generating 
purposes. This is supplemented by ''live " steam as required. The 
consulting éngineers are Messrs. D. Selby Bigge & Co. 
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FRENCH BAUXITE. 


. ln the last issue of '* The Times" Trade Supplement there is a. 
short article on Frcnch bauxite mines. Several sales have recently 


- been effected to a Norwegian company. 


Previous to the war the Germans were practically masters of the 


.. industry, having an intimate knowledge of the extent and value of every 
de posit throughout the district. The contributor thinks it would be better 


to treat the ore on the spot. ar a great economy would be exp:rienced in 
.cartage. Sites abound suitable for the erection of worke, and there 
exists in the neighbourhood an abundance of water, still unharneseed, 
capable of providing the necessary power required by the electrolytic 
plant for refining the ore. , Cables already supply current for lighting 
the outlying villages. The question of labour would be more readily 
solved there than elsewhere, as, owing to its vicinity to Italy, plenty of 


Italian labourers wou!d be available. 


| | PATENTS IN INDIA. 


The Government of India has issued a memorandum to the local: 
governments and administrations, dealing with proposed changes in 
the trade policy of the country after the war. : 

Under the Indian Patents and Designs{Temporary Rules) Act of 1915 
the Controller of Patents and Designs has full power to avoid or suspend 
patents or designs held or registered by or for the bene fit of enemy sub- 
jects, to grant licenses to persons other than such subjects to make, в 
or use the patented invention or registered design so avoided or suspended 
and to extend the times prescribed by the main Act (Act 11. of 1911). 
The temporary Rules will be in force for six months after the war is оте, 
and when these Rules cease to be applicable there will be a reversion to 
the conditions under the main Act. If a patentee has been unable to 
work his patent he may ask for a special concession by way of (a) reduced, 
or remitted renewal fees and (^) extension of the term of his patent. А8 
regards both these cases sufficient powers exist under sections 57, 77 and. 
15 of the main Act. 
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Electric Heating. 


Special Offer of ‘‘Quead’’ and 
“Ensign” Fires from Stock. 
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The Concreting of Coal. 

THE utilisation of waste coal has a certain fascination, which 
is due, no doubt, to the popular idea that a very great deal 
of coal is at present wasted and might be usefully employed. 
In this connection, however, it must be remembered that the 
advent of the mechanical stoker has altered the aspect of 
affairs very materially. Slack, and even coke breeze, can now 
be used for steam raising to an extent which at one time seemed 
quite improbable, and, therefore, the waste is reduced to coal 
dust and to certain low grades of coal which at present may not 
repay the cost of handling. Such coal dust and slack as is 
available is already used to some extent for briquetting. The 
usual methods, however, require special plant, and no doubt 
there 1з an opening for other simpler methods for this class of 
work. From this point of view the process outlined by Mr. 
К. G. LovELL in his Paper before the Society of Architects 
may be welcomed. But we feel that Mr. LovELL is not on 
very safe ground when he deals with the utilisation of ashes, 
except, perhaps, in so far as these may be obtained from the 
domestic grate. In that case, however, there is the difficulty 
of collection. In steam-raising plant the calorific value of the 
ashes is, no doubt, in many cases undesirably high, but we think 
this merely indicates defective methods. The percentage of 
combustible in the ash should not exceed 20 per cent., and 

may be considerably less. This view is borne out by tests 
which were published in Тнк ELECTRICIAN of January 19th last. 
It appears to us that steam raisers should improve their 
methods in preference to attempting to make an inferior fuel 
from ash. It is no doubt possible to make ash into a com- 
paratively good fuel by mixing a considerable proportion of 
good coal dust therewith; but this method may be looked 
upon equally as the transformation of good coal dust into 
comparatively poor material by mixing with it a large propor- 
tion of incombustible material in the form of ash and a binder 
of some kind. So far as we can judge by the very meagre 
details given by Mr. Lovett, there may be a future for this 
process if it is run on the right lines; but we fear that he is 
inclined to allow his enthusiasm to run away with his dis- 
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cretion. For example, to state that “ all industrial concerns 
consuming more than 10 tons of coal per day can reduce their 
bill by at least one-third and also use up their accumulating 
waste products" is to invite distinct scepticism. Any such 
claim is altogether improbable, and would lead to the con- 
clusion that such industrial concerns are at present guilty of 
extraordinary inefficiency. 
— ane 

Training in Technical Optics. 

IT will be recalled that a few months ago we referred to the 
Report of the Committee appointed by the Board of Scientific 
Societies to inquire into the subject of Training in Optical 
Technology. The report was intended to meet the most 
urgent aspects of the problem, reserving more complete plans 
for later consideration. It, therefore, aimed at co-ordinating 
and extending fhe efforts that are already being made, a dis- 
tinction being drawn between the requirements of a technical 
school for optical work and glass manufacture, and the more 
advanced courses at colleges and universities. We are in- 
terested to observe in “ La Nature " particulars of a scheme 
in France. The proposal comprises (1) a college of optical 
training, (2) a central optical laboratory and (3) a special trade 
school. It is pointed out that optical technology enters into 
almost all fields of scientific work, and has an interest for 


‘engineers, photographers, medical men and many others, 


besides the manufacturers of optical goods. It is also sug- 
gested that a journal should be started to deal specifically 
with the subject. This is also much needed in the United 
Kingdom. Before any substantial progress can be expected 
the facilities for the dissemination of knowledge on optics must 
be extended, so as to resemble those instituted in the field of 
illumination. It is interesting to note how closely the neces- 
sities of the situation, as summarised in France, resemble those 
recognised to exist in this country.' We hope that there will 
be constant interchange of experience, and that co-operation 
between optical enthusiasts, both in France and in England, 
will be initiat^d at an early stage. 
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Electricity v. Саз. 


4 


Іт is not often that we find such a frank avowal as that made 
by Mr. J. D. KEILLOR in a Presidential Address to the Waverley 


Association of Gas Managers. Mr. KEILLOR admitted quite 


frankly that the competition of electricity at the present time 
18 à serious matter for the gas industry, and he called upon 
his fellow members to apply such a driving force to the in- 
dustry that their position would be “ for ever assured." That, 
we fear, 1s an ideal which can never be reached. "There is no 
such thing as an assured position for any industrial under- 
taking. The position can only be maintained if the steps that 
are taken are sufficiently progressive to maintain progress and 
to prevent stagnation. From this point of view there is no 
question that gas has been beneficial to electricity and elec- 
tricity to gas, because each industry has provided a very 
necessary stimulus to the other. Mr. KEILLOR is evidently 
afraid that the action taken by the Board of Trade in regard 
to linking-up will place the electric supply industry in a much 
stronger position than hitherto—in fact, in a sort of national 
position, which will cause it to be a grave menace to the gas 
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industry ; but he goes on to express the view that if such a 
scheme is possible with electricity it should not be impossible 
to attain similar results with gas, and that centralisation of gas 
production should not be preceded by centralisation of electric 


supply. The practicability of such measures from the point ` 


of view of gas we must leave to gas engineers; but we think we 
may be allowed to point out that the transmission of electricity 
is a far simpler operation than the transmission of gas, and as 
such it necessarily has far greater commercial possibilities. 
Be that as it may, electric supply engineers must not take it 
for granted that gas engineers will do nothing to meet their 
competition. They might, in fact, do worse than take occa- 
stonal glances at the technical gas journals. 


EE 


War Bonuses for Workmen. 


DuniNc the past two and a half years war bonuses have been 
granted to the working man to enable him to meet the increased 
cost of living. In one case that we have in mind three bonuses, 
each of 5s. per week, have been awarded to the men, and a 
like number of half-crown bonuses have been awarded to the 
apprentices. This is one way to meet a somewhat compli- 
cated position, and it is no doubt the simplest ; but we believe 
it is by no means the best. It should be clear that so long as 
there is no control of the prices of the necessities of life, this 
granting of war bonuses leads to a vicious circle. "The bonuses 
are granted because the cost of living is high, and in due course 
the cost of living becomes still higher on account of the granting 
of bonuses. The Government should long ago have taken 
strong steps to stop the undue rise in the price of necessary 
commodities. It is to be hoped that some such step will be 
taken as the result of the recent appointment of Commissioners 
to inquire into the causes of labour unrest. In his address to 
these Commissioners last Wednesday the Prime Minister 
brought forward many points of importance. It appears to 
us that a real attempt is to be made to get at the bottom of the 
causes of such unrest, and any such inquiry properly conducted 
can only be beneficial. We are glad to note that '* profiteer- 
ing " is to be one of the matters to be investigated. Ме do not 
doubt that a great deal of unpatriotic money-making of this 
kind is being carried on at the present time, and if it is per- 
mitted to continue it must lead, and quite rightlv, to a great 
deal of discontent. The sooner it is well understood that no 
' section of the community may prey upon the remainder of the 
nation the better. 
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War Bonuses for Teachers. 


REFERRING again to the question of bonuses, it is a distinct 
hardship that these should be granted to some classes and not 
to others. As an example, take the case of the teacher. 
Irrespective of grade, even in normal times, the teacher is 
badly paid. At the present time, owing partly to the parsi- 
monv of his employer, partly to the laissez-faire policy of the 
Board of Education, and partly to the peaceable nature of 
the teacher himself, his position js bordering on pauperism. 
It is no uncommon thing to find that after prolonged delibera- 
tion an education committee decides to grant a war bonus of 
9s. per week, with a further allowance of a few coppers per 
week (9d. is a usual figure) for each child, if the teacher is a 


parent. This scheme applies only to those who, in normal 


times, are miserably underpaid. To those in receipt of more 
than three pounds per week, the bonus is not granted as a rule. 
In view of the important work which the teacher should per- 
form, and which he would perform were he properly controlled, 
it is deplorable to find him absolutely at the mercy of local 
education committees, and trying to do his work with the 
millstone of financial worry around his neck. 
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Tramways & Light Railways Association.—The annual 
congress of this Association will be held on Friday, the 29th 
inst., at the Institution of Civil Engineers. 


Royal Society of Edinburgh.—The Council have awarded 
the Makdougall-Brisbane prize to Dr. R. A. Houston for his 
m. of Papers on “ The Absorption of Light by Inorganic 
salts.” 

Edison Medal Awarded to Nikola Tesla.—At the American 
Institution of Electrical Engineers on May 18, the Edison 
Medal was awarded to Mr. Nikola Tesla for “ early original 
work in polyphase and high-frequency electric currents." 
Dr. A. E. Kenellv, chairman of the Edison Medal Committee, 
summarised the origin and purpose of this honour, referring to 
various past awards, and Mr. Charles A. Terry contributed an 
account of Tesla's researches. 


The Diminishing Output of Platinum.—-It is remarked in 
the " Engineer " that, notwithstanding present high prices of 
platinum, production in the Urals during 1916 showed a further 
decrease. The total output amounted to 86,508 oz., as com- 
pared with 118,709 oz. in 1915 ; the production in 1913 and 
1914 was 158,084 oz. and 156,755 oz. respectively, whilst in 
1909 the output amounted to 214,042 oz. The chief causes of 
this decline in the production of platinum are the shortage of 
labour. 


- Drying Generators. In moist atmospheric conditions the 
periodical drving out of generator-windings is desirable, and, 
according to the ` Electrical World," the Redondo plant of the 
Pacific Light & Power Corpn. is habitually treated in this way. 
Three 18,000kw. generators are dried out simultaneously, about 
500 kw.-hours per day per generator being required. Arrange- 
monts are made to balance the load approximately. The 
temperature of the winding ranges between 35°C. and 46°C., 
according to the atmospheric conditions. | 


Research at American Universities.— We notice that the 
National Research Council, established bv the National Aca- 
demy of Sciences (U.S.A.), at President Wilson's request, has 
asked all the important colleges and institutions in the United 
States to appoint boards of trustees to consider and report on 
methods by which research can best be provided in their ге- 
spective institutions. Such boards have already been ap- 
pointed by the University of Pittsburg, the Massachusetts 
Institute of Technology, and other institutions. 


Heating of Underground Cables.--The Incorporated Muni- 
cipal Eléctrical Association have sent out a circular letter en- 
closing copy of communication from the Secretary of the 
Institution of Electrical Engineers to the I.M.E.A., referring 
to research into the heating of underground electric cables, 
pointing out that the results will serve as the guide to every 
undertaking in future in deciding the limits to which under 
ground cables can with safety be loaded, and suggesting that 
each municipal electric supply undertaking should subscribe a 
sum from one guinea to five guineas, according to the size of 
their undertaking, towards the current expenditure. 


Electric Vehicle Committee.—4A meeting of this committee 
was held in London on May 4, 1917, Mr. R. A. Chattock pre- 
siding. The officers of the committee were re-elected for the 
current year, and the annual report and accounts submitted and 
approved. | 

The question of marking upon the batteries of electric vehjcles the 
working limits for specific gravity was again under consideration, and, 
in view of a report received from the accumulator makers’ section of the 
B. E. A.M. A., wherein objections were set forth to the proposal, it was 
decided to drop the matter for the present. І 

The secretary (Mr. F. Ayton)submitted the letters he had received from 
automobile manufacturers and electrical engineering firms in reply to the 
recent circular letters sent out to these firm setting out the desira- 
bility of undertaking the manufacture of electric vehicles and equip 
ments во soon as normal conditions return. Several firms had written 
stating that they were giving the question serious consideration. : 

A Census of Mining Engineers and Metallurgists. 
observe that the Bureau of Mines, in co-operation with the 
American Institute of Mining Engineers and the American 
Chemical Society, is preparing a census of mining engineer, 
metallurgists and chemists, with a view to ascertaining how 
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their services can best be placed at the disposal of the United 
States Government. The classification will embrace '27 
specific groups of industrial chemists, 16 groups of engineering 
specialists, and 15 groups in the metallurgical field. In this 
way the Bureau hopes to be in a position to supply detailed 
information on short notice regarding the names of specialists 
in various fields. European experience throughout the war 
has shown the vital necessity of such machinery at an early 
stage. 
Memorial to Prof. Berthelot.—The unveiling of the monu- 
ment to Prof. Berthelot, which was retarded by the outbreak 
of war, took place in the theatre of the Sorbonne, Paris, on 
Мау 21st. * The President, Mr. Raymond Poincaré, presided, 
and addresses were delivered by various professors associated 
with the college. Prof. F. G. Donnan, who was present on 
behalf of the University of London, paid a tribute to Berthelot's 
work, and M. Painlevé, Minister of War, recalled the immense 
services he had rendered since the tragic year of 1870. 


Optical Research.—As already announced, arrangements 
have been completed for the establishment of a new depart- 
ment of technical optics at the Imperial College of Science and 
Technology. 

The new department is under the management of a Technical Optics 
Committee, of which Mr. Arthur H. D. Acland is chairman, and which 
consists of 13 members representing the Admiralty, the Army Council, 
the Ministry of Munitions, the Royal Society, the National Physical 
Laboratory, employers in the optical trades, glass manufacturers, and the 
Imperial College ; while two further members have to be elected repre- 
sentative of glass and meta] workers. Mr. Frederic J. Cheshire has re- 
cently been appointed head of the new department for a period of five 
years, with the title of Director of Technical Optics and Professor of 
Technical Optics at the Imperial College. Mr. Cheshire has been Deputy 
Director-General of the Ministry and Technical Director of the Optical 
Department of the Ministry and is president of the Optical Society. Itis 
anticipated that the organisation of the department will be rapdily com- 
pleted, and that training will begin at an early date. 


Royal Society.—A special general meeting of the Royal 
Society was held on the 7th inst. in order to discuss certain 


changes made by the Council last year in Statute XII. relating 


to the election of Fellows. 

The changes empower the Council to recommend for election (A) 
Privy Councillors '' whose election would assist the work of the Society " 
and (B) '' men distinguished in the scientific or educational] services of the 
State or by their services to science and its applications." At the meet- 
ing the following resolution, moved by Sir David Bruce, and seconded by 
Sir E. Ray Lankester, was carried : '' That this mecting is of opinion that 
the Council will serve the best interests of the Society by restoring 
Statute XII. to the form it had hefore the change made in it Ey the 
Council on November 2, 1916, and hy post poning further consideration 
of the statute relating to the election of Fellows until after the termina- 
tion of the war." 


Among the Papers read at the meeting held yesterday, we 
notice one by Mr. J. W. T. Walsh on * The Theory of Decay 
in Redio-active Luminous Compounds." 


Scientific Investigation in Canada.— The Canadian Advi- 
sorv Council on scientific and industrial research has just con- 
cluded a session at Ottawa. Among the problems discussed 
were the manufacture of nitrogenous fertilisers, the production 
of potash from certain raw materials, the utilisation of the 
** tar sands " of the Athabasca region, the manufacture of oil 
and other products from oil shales and the smelting of iron ores 
mined in the Dominion in order to substitute these as far as 
possible for ores now imported. The Council had also under 
consideration the question of the uses to which plants built for 
the production of munitions in Canada may be put when the 
war is over. Committees composed of the most distinguished 
representatives in the Dominion of the several branches of 
technical work will be constituted within the next few weeks. 
Regulations have been promulgated by the Council in regard to 
studentships and research fellowships, which will be awarded’ 
to those who have shown a high capacity for research in some 
problem of national importance. 


Science in Warfare.— The Rede Lecture was delivered at 
Cambridge on Saturday by Sir К. T. Glazebrook, F.R.S., the 
subject being “ Science and Industry : the place of Cambridge 
in апу scheme for their combination." Referring to the part 
played by science in the war, he said that with a few exceptions 
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all the gauges for munitions passed through the National 
Physical Laboratory and about 400,000 had been dealt with 
in the last 18 or 20 months. The standard of manufacture had 
been gradually improved, and results at first thought unattain- ' 
able had been realised. 

The lecturer said that the war had brought home to us the dependence 
of the modern world on science and the need there was that when peace 
came we should use her great power to repair the ravages of war. Cam- 
bridge could supply the men who would do this work. The universities 
and technical schools must provide and train the staffs of physical 
laboratories. No doubt the number of men engaged in the application 
of science to industry must increase, but if we were to reap the full 
advantages science could give, steps must be taken to ensure a wider 
appreciation of the value of her gifts. Some knowledge of the meaning 
of ordinary scientific terms, of the usual everyday processes of Nature — 
both chemical] and biological—of the cause of the simple natural pheno- 
mena, and of the general scope and methods of scientific inquiry should 
be the possession of every undergraduate before he left Cambridge to 
take up his life-work elsewhere. To insist on the retention of Greek in 
the Previous Examination would close Cambridge to many who would 
carry the places where at present they never penetrated the rich bene fits 
three years’ residence at Cambridge gave. The study of Greek was not 
advanced by its compulsory character. Cambridge must open her doors 
wide to every son of our great Empire who could show that he would reap 
benefits from studying within her walls any branch of knowledge for 
which she offered opportunities, and the University must train men to 
be leaders in all walks of life, and not least in industria] pursuits. 


OBITUARY. 


Sır Wm. C. MacpoNALD.—The death is announced of Sir William 
Christopher Macdonald, Chancellor and President of McGill Univer- 
sity. 

Among his many gifts to the university were a fully-equipped engi- 
necring building, which cost Over £70,000, besides endowment; a 
physics building, costing £60,000 ; a building for the departments of 
chemistry, mining and architecture, costing £100,000 ; £30,000 to endow 
the Faculty of Law ; £18,000 for two (hairs of Physics ; at Jeast £42,000 
for the endowment of enginecring ; £10,000 for a pension fund, and other 
endowments. 

НЕхвг Bazin.—The death is also announced of M. Henri Bazin, 
the eminent French hydraulic engineer, in his 88th year. | 

DEATH ON ACTIVE SERVICE.—Capt. R. C. Johnson (R.F.A.) has 
been killed. Capt. Johnson was appointed chairman of Richard 
Johnson, Clapham & Morris (Ltd.) after his brother, Capt. W. 
Morton Johnson (Manchester Regt.) was killed in July, 1916. 


PERSONAL. 


It was announced at the mecting of the Giimsby Electric Lighting 
Committee on Monday that the borough electrical engineer, Mr. 
W. A. Vignoles, who is on active service, has received the Dis- 
tinguished Service Order. | 

Capt. Rupert Stanley (R. E.), who was professor of electrical engi- 
necring at the Belfast Municipal Technical Institute, has been awarded 
the decoration of the Legion of Honour for his work at the front in 
connection with wircless telegraphy. 

We regret to learn that Lieut. Francis Arthur Ellis (Welsh Regt.), 
son of Mr. Arthur Ellis (city electrical engineer of Cardiff), has been 
severely wounded by a gas shell. 


Mr. Arthur J. Cridge, of the British Westinghouse Electric'& Mfg. 
Co., Trafford Park, Manchester, was married on Tuesday to Miss 
Grace Gertrude Heath at St. Stephens Church, East Putney (London), 
and Mr. and Mrs. Cridge afterwards left for Cornwall. 

Our readers will, doubtless, join us in tendering our condolences to 
Mr. George Tough, the engineer and manager of Coventry Corpora- 
tion electricity department, on the death of his wife, which occurred 
suddenly on Sunday last. | 


ARRANGEMENTS FOR THE WEEK. 


INCORPORATED MUNICIPAL ELEOTRICAL ASSOCIATION. 
Th ursday, June 21st. 
10 a.m. Annual Convention at the Institution of Civil Engincers, 
Great George.street, SSW. Presidential Address by Mr. Е. M. 
Long. city electrica] engineer of Norwich. Paper on '' Indi. 
vidual Interest in Municipal Enterprise," by Mr. J. Horace 
Bowden. 
2.30 p.m. Paper on '' Fuel Economy," by Mr. J. A. Robertson. 
Friday, June 22nd. 
10a.m. Annual General Meeting. To reassemble if neccesary to 
complete any adjourned business. 
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FUEL AND POWER SUPPLY. 


BY E. W. L. NICOL, ASSOC.I.E.E. 
(Fuel Expert to the London Coke Committee.) 


“Having regard to the experience obtained in the present War, this Conference records its opinion that the safety of the Empire 
and the necessary development of its component parts require prompt and attentive consideraticn, as well as concerted action, with 


regard to the following mattera :— 


““ 1. The production of an adequate food supply and arrangements for its transportation when and where required, under any 


conditions that may reasonably be anticipated. 


““ 2. The control of natural resources available within the Empire, especially those that are of an essentia] character for neces. 


sary national purposes, whether in peace or in war. | 


**3. The economical utilisation of such natural resources through processes of manufacture carried on within the Empire. 
“Тһе Conference commends to the consideration of the Governments summoned thereto the enactment of such legislation as 
may assist this purpose.”—Resolution passed by the Imperial War Conference, April 25, 1917. 


Amongst the many resolutions passed by the Imperial War 
Conference, one or two are of peculiar and unmediate interest 
to engineers responsible for the production of power on a large 
scale. The proposed State control of essential national 
resources, with the view to their economical utilisation, and 
the development within the Empire of adequate capacity for 
the production of food and munitions, will not only involve 
radica! reorganisation in the use of coal generally, but par- 
ticularly in that of the bituminous coal from which the chemical 
fertilisers and other materials essentially necessary for national 
purposes are derived. 

Under these changed conditions, in order to combine the 
economy of the coal carbonising process and the operation of 
electrical generation, so that the highest degree of the econo- 
mical use of bituminous coal may be fully realised, the co-or- 
dination and pro rata development of the basic industries of 
fuel and power supply may ultimately become necessary in 
view of tbe vital industrial and defensive importance of 
adequate and cheap supplies both of fuel and power. 

The use of coke (and other surplus combustible residuals) as 
fuel for steam raising, and the consequent necessary changes 
in steam boiler design, rating and firing methods will, in the 
event of the recommendations of the Conference being adopted, 
provide new engineering problems of the most interesting and 
immediately practical character. | 

In the present article it is proposed to consider, inter alia, 
the mechanical stoking of large capacity steam boilers exclu- 
sively with gas coke as fuel, and to indicate, if possible, the 
lines upon which, in the light of present experience, experiment 
and research may be directed with the view to improving 
and standardising steam generating appliances used, as well 
as to elucidating factors advantageous to the efficient combus- 
tion of non-volatile coke as fuel under steam boilers. 

In modern coal carbonising practice, both horizontal (or 
inclined) and vertical retorts are used for the destructive dis- 
tillation of bituminous coal, and to those unacquainted with 
their working a brief desc:iption may bo interesting. Both 
types of retorts usually are heated by means of regenerative 
gas producers, and both are charged and discharged by 
mechanical power. From horizontal (or inclined) retorts the 
coke is discharged at the working temperature—viz., 1,500°F. 
to 1,800°F.—into conveyors, where it is immediately quenched 
with water; or into skips, which are conveyed by “‘.telpher " 
and lowered into a tank of water placed outside the retort 
house. The producer furnaces are, generally, fed with incan- 
descent coke direct froin the retorts. 

An essential difference in the working of the vertical retort 
is that the coke, before being allowed to gravitate from the 
retort, is cooled in a cooling chamber and is discharged prac- 
tically cold. 

For the purpose of steam raising there are thus available 
two kinds of gas coke—viz., * vertical " coke, relatively light 
and porous; and “ horizontal" coke, of various degrees of 
hardness and density, either incandescent, for immediate local 
иво, or quenched for storage and distribution. From either 
kind there is also a certain amount of small residuum, called 
coke breeze. 

The sensible heat unavoidably wasted by the quenching of 
*' horizontal” gas coke represents a considerable proportion of 
the total heat used for carbonising the coal, which, if it could 


be used for the purpose of steam raising, would appear to 
offer attractive possibilities. in a combined fuel and power 
supply centre, laid out with this end in view as indicated in 
the diagram. By thus utilising the sensible heat as well as 
the combustion heat of surplus gas coke in, a suitably con- 
structed boiler furnace a considerable saving jn fuel would be 
effected, as well as economy in transport and in many other 
directions. | 
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Consideration of these features might form a starting point 
for the development on a working scale of an experimental 
boiler and furnace for use with coke as fuel. One type of 
furnace suggested by the writer has an inclined grate, and 's 
indicated on the drawing, for which he is indebted to Messrs. 
Clarke, Chapman & Co. (Ltd.), of Gateshead-on-Tyne. The 
furnace as shown is intended for use with coke exclusively, 
incandescent or otherwise, so that the boiler tubes, so far аз 
possible, are exposed to the direct radiant effect of the burning 
fuel, no intervening baffle, arch or secondary combustion space 
being considered necessary or desirable. 
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Whatever the merits or demerits of any such scheme may be, 
more unmediate interest will be centred upon adapting existing 
steam generating plant to the use of coke as fuel. So far as 
hand-fired boilers are concerned, experience has shown that, 
with few exceptions, existing types are more or less easily 
adaptable, any necessary conditions essential to the attain- 
ment of satisfactory results being 1eadily applied. Positive 
control of the draught pressure, under as well as over the fire, 
is in all cases a desirable, although noi an absolutely essential, 
‘feature. 

Experience in mechanically stoking relatively large capacity 
boilers with gas coke or coke breeze as fuel, although necessarily 
more limited, would appear to be no less definitely established. 
For internally-fired boilers, and to some extent externally 
fired .water-tube boilers, various forms of forced draught 
" sprinkler” stokers have been applied, apparently with 
satisfactory results. For firing coke and breeze on a larger 
scale, the Babcock & Wilcox Co. have adapted their well-known 
chain grate stoker by applying forced draught under the grate. 
‘The test results obtained with the first experimental installation, 
which has been working practically continuously night and day 
since January, 1916, are to some extent qualified by the fact 
that the insulation of the boilers had not been com- 
pleted at the time the test was made. Data collected over a 
more extended period are available in connection with the 
‘mechanical coke burning installations made by the Underfeed 
Stoker Company. Their forced draught over-feed tiavelling 
grate stoker has now been in use with coke breeze exclusively 
as fuel over à period of some six vears, with results that are 
considered satisfactory, both as regards relative cost of main- 
tenance and efficiency, in circumstances which necessitate 
continuous operation at maximum loads over long periods. 
Records of one such installation are available, showing an 
interruption of only four davs since going into commission 
some 18 monthsago. In other boilers, in simular circumstances, 
the ignition arches have lasted for 14 months. A contributory 
beneficial effect to this very satisfactory performance of both 
mechanical stokers and brickwork is no doubt the prior 
elimination, in the process of carhonisation, of the volatile 
sulphur, which is one of the destructive elements in all natural 
coal fuels. 

In general principle the Underfeed Company's travelling 
grate stoker is similar to the familiar chain grate stoker, in that 
the grate travels over two drums or sprockets situated at 
either end of the grate. The coking arch. as used for bitu- 
minous coal, is retained in a somewhat modified form, and this 
feature, combined with impelled draught, has.the effect of 
largely extending the range of choice of fuels which may be 
an important consideration from both the commercial 
and national view points. With the ordinary natural draught 
mechanical coking stoker the user is limited to a considerable 
extent, whatever his geographical position or the character of 
local fuel supplies, to more or less uniform grades of bituminous 
coal, a disadvantage which has been sharply revealed by the 
present conditions of coal shortage and transport difficulties. 

Amongst the various fuels which the makers claim to be 
satisfactorily dealt with by the travelling grate stoker are gas 
coke (suitably graded), gas coke breeze, furnace and foundry 
coke breeze, anthracite grains, duff and rubbly culm, anthracitic 
Welsh coal and bituminous coal. This, no doubt, is a very 
sanguine achievement for any one type of stoker; but, from 
the point of view of both tle fuel user and the fuel producer, 
it ia doubtful whether with any set of fixed conditions of use 
the best results are obtainable from such a variety of fuels 
differing widely in chemical composition, and volatilising and 
ignition temperatures. For instance, the large primary coking 
and secondary combustion spaces necessary for the complete 
combustion of a “ two-stage " fuel like bituminous coal are 
neither desirable nor necessary for a " single-stage ” fuel like 
gas coke, which, preferablv, should be burned directly to CO, 
in contact so far as possible with the heating surfaces of tho 
boiler. In dealing with the latter fuel, the function of the 
coking arch, which to a considerable extent screens the most 
effective heating surfaces from the direct radiant heat of the 
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fire, is reduced merely to a convenient means of maintaining 
a sufficient temperature at the furnace door to ensure the 
ignition of the coke as it enters the furnace; and it would 
appear to be in this regard that experiment on a working scale 
is most required, with the view to improving the design and 
efficiency of both boiler and furnace, and also the methods 
of mechanically stoking and clinkering coke-fired boiler 
furnaces. 

An important feature of the travelling grate stoker is the 
provision made for the telative regulation of draught in 
varying degrees of intensity from the front to the back end 
of the grate. The depth of fuel usually admitted in using 
average coke breeze and graded coke is varied between 8 in. 
and 12} in., according to grade and resistance of the fuel bed. 

This adjustment, which is made as required in the usual way 
by regulating the height of opening for the admission of the 
fuel under the furnace door, and also that of relative draught 
intensity, requires no more than ordinary supervision; but 


. failure to recognise and adjust these elementary factors has 


«€ 


resulted in *'sulphurous" fumes being blown back into the 
boiler room, when either coke or coal is used, the fumes in 
the latter case probably being considered less '* sulphurous " 
by reason of the disguising effect of other gases more or less 
malodorous. | 

In power plants where normal conditions necessitate the 
continuous working of boilers at or over their full capacity, 
as rated on a volatile coal fuel basis, the cutting and grading 
of coke to the most advantageous sizes will be an important 
feature. The resistance of coke to rapid oxidation varies 
considerably, and this factor would appear to have some 
definite relation to its hardness and density. The ratio of 
surface exposed to the oxidising process to weight also has 
an impoitant influence upon the economic rate at which 
coke may be consumed; and the desirability of grading to · 
approximately uniform size will be obvious. 

The various standard grades adopted three years ago by 
the London Coke Committee—viz., 0 to 2 in., gin. to Xin, 
3 in. to 2 in.—have been во ат sufficient to meet the special 
requirements of steam users for both mechanical and hand 
firing ; ; but here, again, arise factors having an important bear- 
ing on the efficient utilisation and stoking of coke by 
mechanical means, and also upon the economical rating of 
coke-fired boilers, which can be determined only by organised 
and systematic experiment and research conducted on a work- 
ing scale under competent supervision. 

The comparative evaporative values of coke and coal as 
fired under various conditions, and also the relative evapora- 
tive capacity of coal and coke fired boilers, will be of interest. 
Where appliances for the positive control of thefurnace atinos- 
phere are installed, coke has a decided inherent advantage over 
bituminous coal, in that it contains practically only one com- 
bustible constituent—fixed carbon. Under the best con- 
ditions of mechanical stoking, bituminous coal has a relatively 
low efficiency, as it requires for the complete combustion of its 
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—— Coal. Coke. Breeze. 

System of draught...... Natural Impelled. Impelled. 
System of stoking ...... Mech. ` Hand. Hand. Mechanical. 
Ty pe of boiler............ W.-tube| Lanc. | Cornish | B.&W. | Stirling | B.&W. 
Grate surface, sq. ft. 87.88 | 36-0 29-0 81-0 60.75 | 50-0 
Fuel per grate-ft. hour Ф 

Ib: Жегенин 20-9 15-0 -16-1 25-2 37-1 28.28 
COs, per cent............. 8-0 14-0 16-0 14:5 | , 14-5 11-7 
Excess air, per cent. ...| 159-0 48-0 28-0 43:0 43-0 75:0 
Fuel loss, per cent. ...... 23.0 130 11-0 12-5 12-5 аке 
Calorific power, B.T.U.| 12,000 | 12,000 | 12,000 | 10,083 9,590 9,018 
Evaporation from and | 

at 212°Е. per Ib. of 

fuel as fired......... lb| 75 9.8 9:8 7:84 5:8 6-59 
Plant efficiency, per 

Ge nb овы 60-3 78:8 78:8 75:1% | 69:6* | 7101” 
Current rates quoted ; 

f.a.s. London, pr.tn.| 28/0 28/0 28/0 10/6 10/6 10/6 
Fuel cost per 1,000 

galls.evaporated ...| 16/8 12/10 j 12/10 6/0 8/0 7/1 


* No economiser or superheater, 
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numerous and ever-varying fixed and volatile constituents, 
which include hydrogen, at least 50 per cent. excess of air. 
This figure corresponds to some 13 to,14 per cent. CO, in the 
flue gascs—a desirable result which is, in the writer's ex- 
perience, very rarely obtained in ordinary practice. With all 
due deference to those in charge of well-conducted steam plants, 
it is now suggested that 5 to 8 per cent. СО, indicating 300 to 
150 per cent. excess of air, would probably cover the higher 
limits of working where highly bituminous coal is used at high 
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rates per grate-foot-hour under ordinary conditions of draught 
and supervision. Compared with bituminous coal of equal 
gross calorific power, coke—which is relatively uniform in 
character and composition, requires a minimum excess of air 
and no secondarv air supply in order to complete its com- 
bustion—will have a higher net evaporative value. 

The table on p. 421 shows tvpical results obtained with bitu- 
minous small coal, gas coke and coke breeze of good average 
quality under various conditions of mechanical and hand firing, 


SOME TESTS ON COKE FIRING. 


Owing to the interest which is now being taken in the question of 
coke firing, we think it desirable to publish the detailed results of some 
tests which we give below, and for which we are indebtcd to Messrs. 
Babcock & Wilcox (Ltd.). 

It is pointed out by Messrs. Babecck, & Wilcox that coke and coke 
breeze have been uscd as boiler fuel for a number of years, but until 


recently their ике has бесп confined mainly to boilers at gas works. . 


The arrangement of furnace ordinarily employcd has been a hard- 
fired grate with under grate forccd draught, supplied either by fens 
or steam blowers. t : 

Table I. gives details of a test on a Babcock & Wilcox boiler 
equipped with a furnace of this pattern, the forced draught teing 
supplied by a faa. 


3 
Ld 


Table I.— Details of Test made at a London Gas Works. 
GENERAL DATA— 


Boiler heating surface ................................. 4.020 sq. ft. 
Type OLAUTNACC: заа уйда чал ушаа a Hand fired with 
| forced draught. 
(atate теа oasis oso Svein аан нна) 81 sq. ft. 
Ratioot H.S.to G.A. ео аваа знн BOUL 
Duration oftest D 8 hours. 
Fuel— 
Desëription sies it аваа ноа Coke breeze. 
Analysis of dried fuel—Volatile matter ......... 1:509, 
. Fixed carbon ............ 75:25", 
Absolute ash  ............ 20-25^, 
100-00, 
Percentage of moisture as received — ............... 10-059, 
Calorific valu* of fuel aa received.................. 10.083 B. T. U.'s 
per lb. 
Total quantity of fuel беа... 16,326 Ib 
Consumed per hour .................... ЛОБУЗ 2,041 Ib 
Consumption per sq. ft. of grate area per hour... 25-2 Ib 
Stcam— | 
Average Gauge PUCESUTC п... 110 Ib. 
Water— 
Weed (em perattiresgs дез ызаны inno beheben 48°F. 
Total quantity evaporated — ................ sees. 105.610 1Ь. 
Evaporation per hour, actual ........................ 13.201 1Ь. 
Equivalent evap. from and at 212°F. ............ 16.000 Tb, 
Evap. per sq. ft. of H.S. from end at 212?F. ...... 3-98 lb. 
Evaporation per lb. of fue] as fired. actual ...... 6-47 lb. 
Evap. per lb. of fucl as fired, from and at 212°F. — 7-84 Ib. 
Factor of evaporation ............... eese siis 1:212 
Flue Gases— | | 
Average temperature at boiler dampcr........... .  520?F. Ы 
Average СО. at boiler damper ..................... 14-5", 
Draught— | 
Suction at boiler damper  .............. eese 0-45" 
Pressure Bt [an eee n eee E ERE ]-2*: 
Efficiency— | 
Boiler only. with foreed draught furnace ......... 15:109, 


It will be scen that when burning 25-2 lbs. of coke breeze per square 
foot of grate area per hour an efficiency was obtained of 75-1 per cent. 
on a boiler without either a superheater or economiser. Similar 
arrangements of furnace have been in use in à number of gas works 
for yoars. 

To meet more recent requirements for burning this fuel on auto- 
matic stokers, experiments were carried out some little time ago. 
and as a result a special furnace setting for the chain grate stokcr 
has been designed, on which coke breeze is now being successfully 
burnt with the assistance of under grate draught. Particulars cf 


four tesis carricd out at a Scotch gas works arc given in Table IT. 
It will ke noted that the efficiency is scmewhat lower than that 
referrcd to above, but the conditions under which these tests were 
carried out were not favourab'e for obtaining the maximum eft- 
ciency, in that the boiler-house roof at that time had not teen 
erected, and the lagging of the boiler was not completed. Further, 
during the tests it was raring. All these conditions would increase 
the radiation losses. 

On the first three tests shown the fuel uscd was unscreened breeze 
of a size diffcring on each occasion ; on the fourth test screcned 
breeze was uscd. It will be scen that in each case a роса duty was 
obtaincd from the boiler. 

Th's installation consists of a pair of boilers, both of which have 
been working practically continuously night and day s‘nce January, 
1916. It shouid be noted that these boilers are not fitted with a 
superheater, and no cconomiser has been installed. With these 


accessories a higher cfficiency would, of course, be obta'ned. 
A typical arrangement of these forced draught, or more correctly, 
balanced draught, stokers is shown in the adjoining illustration, 


INSTALLATION OF ‘BALANCED Draveut Вавсоск & Wriicox STOKERS FOR COKE Fut 


Although the chain grate stoker has only recently tecn urcd for 
burning coke breeze alone, for many years it has been the practice 
in some parts to burn this fuel mixcd with a certain proportion of 
bituminous coal. This mixture can ke burned with natural or 
irduecd draught, and no medification is required to the standard 
arrangement of the chain grate stoker; the proportion of breeze 
varies according to its quality and that of the coal, and in some casts 
as much as 50 per cent. is burnt successfully. Where overhead 
bunkers are in use it has been found difficult to ensure a uniform 
mixture of the two fuc!s, and for this reason the burning of the 
mixture has usually keen only considered satisfactory with a small 
proportion of breeze ; but where the stoker hoppers are fed by hand 
and care can be takcn n mixing, a grcater percentage of breeze can 
ke burned successfully. 
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Boiler— 
Construction Aereo oec n Dues ЛК ОУ ТГ Ou Л an EE Babcock & Wilcox hand ty pe standard without superheater. 
Heating вас ui sink sce hei ecb seams ERN ERN T AO рова UERER Ve E iunio 2,010 square fect. 
Stoker— | 
TEDE анон О E A Babcock & Wilcox ch tin grate droplink withspecialarch setting and forced draught. 
(rate ATGU oa ОЛ О ТУ ОЛ ЛОО О О О Г EPI NS 30 square feet. 
Ratio о H.S: to: G X. ecco ei o REESE ЕРКЕ КУУ er ace kos 40-2/1. 
GENERAL DaTA— | 
Duration of estos у к АКК Ка КТАН РОНЕ НЯ 7 hours 8 hours 6 hours 4 hours 
Fuel— 
Kind usd наон det Ante Mose ec a een de DEN MS Unscreened Unsereened Unscreened Screened 
breeze breeze breeze breeze 
Size UE Їп. to 1 inns EE 20-729. 13-85° 12-07°/, 100-009, 
tineto парна reno uec cie uence 35:6207 43-210. 31-03% = 
} in. to фп... 24:43°; 27-4295 24-149; ЖС 
{ іп. tO O зн ыйы рр н n a КЕЙИЙ ыа 13-28% 15-5294 32-769, Em 
100-00? 100-00°% 100-009, 100-009? 
Analysis of Fuel as Received— К 
M тоо aii hone Mea edet ise ЕРЕЕН Ke ek ae E HL as ИА bas dad vale iU 33-809, 16-992; 9:269; 1-64°/, 
Volatile matter ..............у.уә pde kA rove ERA Tug наннын, 3-152, 3-18?, 8:589, 4-629, 
Fixed carbon ........... ............ DO chin ten Cutan NS А 56-299 62-819; | 67-1994 72-969; 
Absolute aah иесини ыйын eese Cr Da РО а ыраа S 16-769, 17.0295 14-979, 14-789; 
100:00^;, 100:00?;, 100°00°/, 100-C09/, 
Calorific value of fuel as fired ................... ees ЕРТЕУ 8.070 В.Т. 0. 9.018 В.Т. С.з 10,519 В.Т. W's ( 10,845 B.T.U.’s 
Total quantity fired .......... eene enhn ene 10,528 ]b. 11.312 1b. 8,498 Ib. 4,200 Ib. 
Consumed per hour п... nennen nennen senate enn 1.504 1b. 1.414 Ib. 1.416 ]b. 1,050 Ib. 
Consumed per hour per sq. ft. grate area — ...... mc 30-08 Ib. 28-28 lb. 28-32 lb. 21-00 Ib. 
Riddlings (percentage of fucl fired)... eee о; 2:8", 3-94 s 
Steam — 
ВРЕ Saturated Saturated Saturated Saturated 
Average gauge pressure — cesses nennen enhn nn 88 Ib. 971b. 99 Ib. 92 Ib. 
Water— 
Feed temperature ................ оне ees nane 41°F. 41°F. 41°F. 41°F. 
Total quantity evaporated ............ eee es. 48.700 Ib. 61,400 Ib, 52.200 lb. 27.000 Ib. 
Average evaporation per hour, actua] — .......... een 6.957 ]b. 7.075 Ib. 8,700 Ib. 6,750 Ib. 
Equi v. evaporation per hour from and at 212°F. ............... s... 8.446 Ib. 9.325 Ih. 10,579 Ib. 8.194 Ib. 
Evaporation per sq. ft. H.S. from and at 212^ РСР 4:20 Ib. 4:64 lb. 5:26 lb. А 4-08 Ib. 
Maximum evaporation for one hour, actual ................. ees 8.500 Th. 0.600 Tb. 10.200 Ib. л 7.400 Ib. 
Eva poration per lb. of fuel. actual ...... eese 4:63 ]b. 5:43 Ib. 6°14 1b. 6-43 lb. 
Evaporation per lb. of fuc] from and at 212°R. .............. esee 5:62 Tb. 6-59 Ib. 7:47 lb. 7:80 1b. 
Factorofevaporation .......cccsceserse ce eene nennen ene eterne nnn 1-214 1:215 1:216 1:214 
Flue Gases— 
Temperature at boiler damper — ......... see 478^ F. 486°F 480°F, 520°F. 
Average СО, at boiler dam рет... 10-49, 11:79, 11:99; 9-997 
Temperature of aif... esses enne nennen nennen nnne 45°F. 55°F. 58°F. 53°F. 
Efficiency— 
Heat utilised in boiler ...... КОКО ОО К О СЛ M Г Tun seat 67:5703 71:010% -" 68:859, 69-879^ 
Heat lostin fut (ass) уенин ease INE E Reve SO EUR ND NS 14:579, 12.499. 12-41% 16-5197 
Heat lost in radiation and unaccounted for лз... 15-8694 16-109, 18-749, 13-6297 
100-00°% 100-0097, 100-009, n 160-009; 


Remarks.—The tests were carried out on a boiler(withont superheater or economiser) before the boiler house roof was crected, апа before the 


lagzing was completed. 


Further, it was raining during the tests, and these facts would increase the radiaticn losses, 


The maximum suction 


draught available at the boiler damper (0-417) was on the low side, and with a higher suction draught better results should be obtained. 


SOME PERSONAL EXPERIENCES WITH HAND FIRING OF COKE. 


BY J. A. CROWTHER. 


Although gas-works coke has been used for firing in steam 
boilers for at least 30 vears to my knowledge, its use has not 
become at all general. and the object of this short article is to 
give some information as to its good and bad qualities. 
~ The analysis of gas coke shows a large percentage of fixed 
carbon, as high as 83 per cent. in a good sample, and a calorific 
value of about 12.000 B.Th.U., with ash 6:5 per cent. It is, 
of course, low in volatile matter. This compares very favour- 
ablv with a fair sample of slack, an analvsis of which from 


Welsh pits gives :—- 


Fixed. carbon ано араланан . 46-75 per cent, 
Calonfie-Xa8lue- „ллы seseque veis reo reas 10.769 B.Th.U. 
САК КОО КИ ОТТ КОЛУ LM Т 13-27 per cent. 


The amount of water evaporated per lb. of coke in a Babcock 
& Wilcox boiler has averaged over a considerable period, 
6-75 lb., the temperature of the feed being 85°F. ; with a clean 
boiler 8-15 lb. was recorded on short test. The flue gas analvsis 
gives 18 per cent. CO,, which can under proper conditions be 
well maintained. The amount of ash as one would judge from 
tle analysis, is smaller tha n with slack. 


(Borough Electrical Engineer, Wallasey.) 


With hand firing, the effect on the brickwork of a Babeock 
& Wilcox boiler—that is, the arch, side walls and the bridge or 
back wall---is verv severe, the intense local heat destroving the 
firebrick very rapidly, probably assisted by the sharp gritty 
nature of the coke. 

I have usually found that in two months a considerable 
amount of patching is necessary, with probably the renewal of 
the two courses on the side walls nearest the grate level, and 
that after six months the greater portion of the furnace brick- 
work will require renewal. After many experiments I find that 
firebrick blocks, say, 9 in. by 9 in. by 18 in., commencing from 
grate level on the side walls, give best results, and that silica 
bricks or * Glenboig," are well worth the extra cost for the 
arch and bridge. 

There is no deleterious action on the plates of * Lancashire 
or the tubes of water-tube boilers, some tubes in the latter type 
having been in use 17 years without renewal. 

Some of the disadvantages of coke fuel are its great bulk in 
proportion to weight, which considerably limits the quantity 
that can be stored in the space at disposal. The greatly 
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varying size, from lumps of 14 lb. weight to breeze, unless it is 
first put through the breaker which necessarily produces a 
greater quantity of breeze, rather difficult to utilise, and makes 
mechanical handling almost impossible. thereby increasing 
labour costs. 

The percentage of volatile matter being low, coke gives a 
very short flame, thus making the heating action verv intense in 
the firebox. To overcome this trouble it is customary to use 
steam jet blowers under the furnace ; the steam is converted 
into water gas in passing through the incandescent coke, and, 
on ignition, burns with a moderate length of blue flame. 

Gas coke is troublesome to ignite, even after a good fire has 
been obtained, and within certain limits it cannot be forced, 
so that for emergency work it is somewhat unsatisfactory. 

I do not know of a satisfactory automatic furnace that can 
be used for its combustion, and until this is accomplished the 
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labour costs must be higher than with one of the numerous 
‘mechanical stokers now on the market for the combustion of 
slack or small coal. This is to some extent neutralised by the 
small amount of ash to be handled and the reduced cost 
of removal, which, in many places, is becoming a serious 
item. 

The greatest advantage of coke, particularly in populous 
neighbourhoods, is the absence of smoke. If the gasworks are 
near the generating station a saving in cartage тау be effected, 
and in towns where no great demand exists for coke, reasonable 
or low prices may be arranged. | 

Where the price per ton, approximates to that of slack of a 
similar calorific value, after many years' experience, 1 should 
plump for slack, unless considerations other than £. s. d. over- 
balanced the scale, and until the satisfactory automatic stoker 
makes its appearance. 


GRATES FOR COKE FIRING. 


In the design of mechanical stokers for coke firing certain diffi- 
culties arise, notably in the ignition of the coke as it is fed on to the 
fire. Moreover, the combustion of coke differs from that of coal in 
that it is practically devoid of volatile matter ; this not merely gives 
rise to the ignition difficulty, but burning of gases is practically 
absent, and reliance must be placed more on radiation. Thus, it 18 
necessary to modify designs which have been fcund satisfactory 
for coal firing, and to adopt forced draught. We have already 
referred to the results obtained by Messrs. Babcock & Wilcox, and 


seen, is composed of a plurality of moving box-shaped sections. 
which gradually open as they pass around the rear sprocket wheel, 
close again underneath, open again at the front as shown, and finally 
close when passing under the feeding hopper. 

The air supply for the maintenance of combustion enters through ' 
the rectangular boxes at the sides of the stokers, and flows геѕрес- 
tively into the longitudinal chambers, one on either side of the stoker. 
These chambers, as will be seen from the illustrations, have their 
upper surfaces sloping at an angle of approximately 30° and are 
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in what follows we describe what is being done by certain other 
makers, either in mechanical stoking or hand firing. The way in 
which the conditions above mentioned may be met are well illus- 
trated by the mechanical stoker of the Underfeed Stoker Co. 


UNDERFEED STOKER Co.'8 GRATE. 


This stoker consists offan endless moving grate of box-shaped 
firebars, mounted upon chains, the links of which engage sprocket 
wheels which are rotated by a mechanism receiving power from a 
suitably placed driving shaft. The caps of the firebars are perforated 
or slotted for the delivery of air into the fuel. The grate, as will be 


-LONGITUDINAL SECTION OF TRAVELLING GRATE STOKER 
ARRANGED TO Brine ASH TO BOILER FRONT. 


provided with longitudinal openings A for the delivery of air into 
the open ends of the box-shaped firebars, which register with the 
top opening A of the air chambers E (Fig. 2). The course of the 
air is through D into E, and thence into the interior of the box- 
shaped firebars, escaping finally through the perforations or slots m 
their upper surfaces, into the fire. 

There is thus produced a travelling grate of strictly cellular con- 
struction, presenting the opportunity of progressively varying the 
quantity of air admitted to different parts of the fuel bed, so that at 
the front where the fresh coal is being fed and the resistance to the 
admission of air is greatest, the maximum quantity can be supplied ; 
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while at the back, where the fire is thin and open, the minimum may 
be admitted. This control of the supply of air to the fire is accom- 
plished by the movement of the hinged triangular-shaped dampers 
shown immediately under А, of the air chambers E in Fig. 2 
These dampers can be placed in any position by the movement of 
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2.— TRANSVERSE SECTION ОЕ 


handles, witth the result that the quantity of air delivered is under 
perfect regulation, and can thus be progressively admitted from the 
front to the rear of the stoker. 

The fuel is delivered in the ordinary way into the 
hopper from which the quantity fed upon the grate is 
regulated by a-sliding shutter adapted to be raised or 
lowered by a rack or pinion. 
ш shown in Fig. 1. 
face so that they carry the ashes under the grate and 
deposit them at the front. By reversing the sections 
theashes are deposited at the back, which is the more 
vua arrangement. The machine is mounted upon 
four wheels. two of which are shown, so that it can, 


A longitudinal section 


if required, be withdrawn from the furnace in the same  — 
manner as the chain grate. This arrangement is 


further illustrated in Fig. 3. 


Fic. 3.—UNDERFEED STOKER Cos TRAVELLING GRATE STOKER. 
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The means for bringing the air into contact with the coal form 
а most important feature, enabling the stoker to be operated 
by impelled draught, though it may also be worked by natural or 
induced draught if desired. Impelled is preferred to induced draught 
because less power is required, there is less trouble with the fan and 
the thermal loss by infiltration of air through the interstices of the 
boiler setting is reduced to a minimum. With impelled draught 
there is great flexibility in the rate of combustion, which can in a 
very short time be increased to the maximum, and can, of course, be 
as quickly reduced should the load demanded from the boiler sud 
denly cease. 

A further point of great importance is that when two stokers are 
installed under one boiler, as is frequently the case, each being self- 
contained with respect to its air supply, one may be shut down quite 
independently of the other. 

One of the difficulties in coke firing is that coke is not so easily 
ignited as coal and, therefore, special methods must be adopted to 
ensure that the fuel as fed on to the grate ignites properly. This is 
secured in the present arrangement by the extended arch, seen in 
Fig. l. This arrangement provides a hot chamber, and the radia- 
tion from the roof of the arch is sufficient to ensure the required 
ignition. 

Fig. 4 shows the general arrangement of such a stoker used with 
a Stirling boiler. Here it will be noticed that the arch is still longer 
than that in Fig. 1. This longer arch is required partly by the 
necessity to deflect the gas into the tubes and partly by the peculiar 
quality of the fuel, whieh in this case is very small coke-breeze. 1t 
will be realised that the greater part of the heat from a coke fire is 
obtained by radiation, there being practically no burning gases, and 
this radiant heat is only obtained from the open part of the grate. 

The arrangement shown in Fig. 4 has been at work at the Priest- 
man Collieries, near Newcastle, for some 18 to 20 months, ! running 
21 hours а day and 7 days a week. , 

We understand that a number of these Underfeed[stokers are 
being used by the Compagnie du Gaz de Lyon. The company 
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Fic. 4.—GENERAL ARRANGEMENT OF UNDER- 


YEED STOKER WITH STIRLING BOILER. 


supplies gas and electricity to the city of Lyons, 
and they burn in their generating station coke 
and coke-breeze from the gas works, and also 
burn coal when the supplies of coke and coke- 
breeze are insufficient. "The first installation of 
the stokers was made some seven years ago 
and has been greatly expanded from time to 
time until there are now 40 grates at work with 
another eight on order, making a total of 45. 
This affords a very satisfactory indication that 
the problem of coke firing by mechanical 
stokers has been solved, and we think that 
station eng neers will do weil to see tor them- 
selves th's stoker in operation. 
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THE "FEeNNIS" PATENT SELF-CLFANING COMPRESSED AIR 
FURNACE. 


The makers claim that this furnace will burn any class of fuel, 
large or small, and that it burns with special advantage poor quality 
and refuse fuels, such as pond settlings, coal pickings, large lumps 
and small. coke dust, shale or material which contains a large per- 
centage of ash or clinker. With such refuse steam may be generated 
as quickly as in furnaces fitted with stationary bars, burning a 
higher-grade coal. 


TRAN 1 
— AAS 


E- 


(Back view.) 


Ес. 5.—BENNIS COMPRESSED AIR FURNACE. 


The furnace consists of a strong cast-iron front, lined with fire- 
brick and fitted with a door for hand-firing (Fig. 5). The fire-bars 
are of the Bennis self-cleaning trough type. The furnace consists 
of tubular fire troughs of the length of the grate. The tubular bars 
are placed close together, and are protected from direct contact with 
the fire by being covered with short interlocking grate bars А, 
about 2 ft. in length (Fig. 6). 

The back of the tubular fire trough is protected by a solid block В. 
In the event of any of these interlocking grate bars or blocks being 


A A 


Side View. 


Fia. 6 — Веххі< COMPRESSED AIR BAR FOR MECHANICAL STOKER. 


injured or damaged, it can be replaced without interference with 
the rest of the fire surface. 

Each trough is provided with an independent steam jet blower, 
and fitted with grids having graduated air spaces. The air spaces 
between the bars are always free and open, and each tubular fire 
trough has its own supply of air, fed by a minute steam jet, so that 
the draught is evenly dis- | 
tributed over the whole 
fire- grate, and the boiler -> 3 
continues to do its work ‘a 
even while the operation 
of cleaning out the clinker 
from the chamber pro- 
ceeds. The fire is thus 
always clean and ready 
should sudden calls for 
steam be made upon it. 
By turning the blowers 
full on, the rate of com- 
bustion can be greatly 
increased. 

The bars are constructed 
with extremely fine air ~ 
spaces, so that coke breeze 
or dust fuel can be burned 
with advantage. A steel | 
shaft, carrying a cam for each bar, is placed immediately beneath 
the front to operate the bars, compelling them to stir up the fire and 
convey it slowly to the back of the grate where the clinker is deposited 
'n a pit arranged for its reception. The cam-shaft is operated by 
strong gearing, supported by a bracket fixed to the furnace front. 
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A swing door connected by a chain to the front is situated 
beneath the back bearer, for facilitating the cleaning out of the 
ashes. 

The makers state that the furnace is particularly useful in col- 
lieries and gas works, being specially adapted to their requirements. 
During the process of cleaning out the ashes there is no fa!] in the 
steam pressure as there is with ordinary hand-firing. 

Fig. 5 shows a back view of the furnace, with fire bars and 
toothed side bars. The side bars are made with teeth, so that they 
can be chipped to suit the irregularity or corrugations in the flues. 
Inside protection plates are used for protecting the rivets and mouth 
of the furnaces from the heat. 


MELDRUM GRATES AND STOKERS. 


For the purpose of coke-firing Me'drums Limited supply the 
type of firebar shown in Figs. 7 and 8 in the case of hand- 


Fia. 8&.—PLaN or MELDRUM FIxeD Frre-Bars. 


firing. The bars are very thin, and consequently, the air spaces are 
numerous. This form of grate is used with forced draught, and 
the spaces being narrow tend to prevent holes being blown 
in the fire and to equalise the combustion over the whole grate. In 
conjunction with forced draught, Meldrums Limited supply their 
sprinkler stoker for firing coke, the coke being broken toa suitable size. 
The stokers may be either fitted with the fixed bars above described or 
with moving grates. In the 
latter case the bars consist 
of a light framework into 
which are fitted small fall- 
ing bars, as shown in 
Fig. 9 These are inter- 


A A B 


me 
Front View. locked so that they 
cannot be accidently 
displaced. The bars 


are operated by means 

of cams. The Meldrum sprinkler stokeris no doubt well known 

to our readers, so that a brief reference to this device will te 
sufficient. 

There are but two moving parts, the upper one being a measuring 

valve, and the lower опе a “beater” or distributor. The speed af 

rotation of the measuring valve is controlled by a ratchet geal, 


Fic. 9.—MELDRUM Grate Bars FoR MECHANICAL, STOKING. 


which can be easily regulated. A hinged deflector is fitted above 
the teater so that the fuel can be directed exactly where requi 
on the grate. With moving bars the fuel is thrown more to the 
front end, but with fixed bars it is evenly distributed over the who.e 
grate. 
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GAS-FIRED BOILERS. 


| BY WILLIAM В. WOODHOUSE. 
(Engineer of the Yorkshire Power Co.) 


Many interesting figures have been published of coal-fired 
boiler efficiencies which reflect great credit on the makers of 
boilers and automatic stokers, but which give little or no indi- 
cation of the average boiler efficiency obtained under working 
conditions day by day. Generally speaking it seems safe to 
sav that this working efficiency does not exceed 60 per cent., 
which, as test conditions show, must be regarded as a low 
figure. This low figure is due to several causes, of which the 
first and most important has nothing to do with the stoker or 
the boiler, but depends on the fact that bituminous coal is not 
the most suitable fuel for firing. 

Everv furnace or fuel bed is, in its nature, a gas producer, 
and may be considered as divided into lavers i in the following 
order: At the bottom, unburnt coal evolving g gas rich in hydro- 
carbons; next, the ash and clinker, entraining some unburnt 
coal; and at the top, burning coal. For a complete combus- 
tion the gases produced should pass through a final stratum of 
incandescent coke or coal with a low percentage of volatiles, so 
that the carbon monoxide meets with the top or secondary air 
at à high temperature, and in the presence of a radiant surface 
where its combustion can be completed rapidly. 

Actuallv under working conditions, this is only partially the 
case, with the result that either smoke is produced or a large 
excess of air is used, either condition resulting in low efficiency. 

Combustion of coal i is а process governed by many v ariable 
conditions, such as the size of the coal and the proportion of 
moisture, ash and volatiles present in it ; the nature of the ash, 
such as the presence of oxides and sulphur; the draught 
and the rate of feed of the coal ; all of which are independent 
of the boiler itself, and the appreciation of which will one day 
perhaps encourage engineers to talk of furnace efficiency rather 
than t» place all the burden of losses on the boiler, which 1s most 
usuallv a fairly efficient piece of apparatus. 

Strictlv speaking, each class of coal calls for a furnace or 
stoker designed for its special nature, but for a variety of 
reasons the same type of stoker is used for various coals. The 
results obtained on modern stokers under test conditions or in 
certain cases under working conditions have been so good that 
there has been a tendency to overlook the primary fact that coal 
is inherently unsuited for firing in its raw state, because the 
volatile constituents are too great in proportion to the fixed 
carbon, and because the ash interferes with proper combustion. 
On the other hand, coke firing, whilst it can be carried out 
successfully, is not highly efficient; the fuel easiest to fire 
would probably be found to be a semi-coke containing 15 per 
cent. ot volatile matter. 

It may be argued, of course, that a well-designed stoker does 
reduce the fuel to this condition before the zone of intense 
combustion is reached, but experience shows that in practice 
the average perforniance falls below that obtained with fuel of 
such a nature or with gas fuel because the variable conditions 
affecting combustion are too numerous to be ое to simul- 
taneous control. 

Now, if instead of using solid fuel we use gas de ved from the 
distillation of coal the conditions are greatly simplified. first, 
because the quality of the gas may be kept approximately con- 
stant, and next because the variables are reduced to those easily 
controllable—viz., the volume, pressure and temperature of the 
gas and air. 

The gases most likely to be available are approximately of 
the followi ing constitution and characteristics :— 


Com position and Characteristics of Fuel Gas. 


Coke oven Blast furnace Producer 
gas. gas (gus. 
Composition, per cent.— 
Hydrogen ............». 50 c... ^ 2 .. 10—25 
Carbon monoxides ......... 8 228 28 ... 11—23 
Hydrocarbons ................ 27 se — 3 
B.Th.U per cubic foot — 
Gross value ........ AEN 490 95 . 165 
Net value ................ ... 430 ; 95 155 
Flame temperature, ?C. ...... 1,600 900 1.200 


Assuming, as one must. that the burnt gases leave the boiler 
at a temperature above the dew point, it follows that the net 
thermal value is the figure of merit to be used in comparing 
boiler performances with different gases, though on broader 
grounds the gross value or total heat in the gas must be re- 
garded; i in this connection the high percentage of water vapour 
in the products of combustion of coke oven or coal gas should 
not be overlooked. 

The hypothetical flame temperature is also of importance, 
and a consideration of this point will explain why in certain 
cases the use of producer or blast furnace gas has given such 
poor results. Flame temperature is, however, controllable 
Within certain limits either in the manner adopted by Prot 
Bone in the Bonecourt boiler, or by the preheating of the gas 
and air of combustion. 

In firing gas the conditions necessary for perfect combustion are 

1. Intimate mixing. 

2. Correct proportion of gas to air. 

3. Suthciently high temprature of gas and air at the com- 
bustion zone. | 

, The variables, therefore, are few in number, and there should 
be no reason for inefficient combustion under ste: ady conditions 
of firing, and little reason even when the rate of combustion is 
varied, if suitable means are provided for controlling the mix- 
ture and pressure. 

In the boiler itself certain practical advantages accrue from the 
absence of soot and dust, and the cleaner surfaces maintained. 

The direct economies of gas firing are due to :— 

Small excess of air. 

Unvarying radiating surface of fire. 
Clean boiler surfaces. 

No loss in unburnt fuet or ashes. 

. Easy control of fuel supply. 


The ease with which the efficiency can be checked is also a 
practical advantage, and experience has shown that with pro- 
per arrangements gas firing may be depended on to give slightly 

„ higher efficiency than coal firing under test conditions “and, 
much more important, a substantially greater efficiency under 
practical working conditions. 

As to practical results, the following figures may be quoted : 

1. In connection with the use of coke oven gas on the 
Yorkshire Electric Power Company's system independent 
tests were carried out bv Mr. W. M. Selvey, M.I.E.E., under 
practical working conditions, which gave the following results : 

Boilers : Stirling, no economiser. 

Steam pressure : 175 lb. per sq. in. 

Steam temperature, 554?F. 

Net heat value of gas : 399 B.Th.U. per cubic ft. 

Temperature of inlet gas and air : 70?F. 

Temperature of flue gases: 460°F. 

Boiler efficiency, minimum : 80-2 per cent. 
- maximum : 83:4 per cent. 
average : 82-5 per cent. 
40 hours. | 

The test results are of particular interest in that the varia- 
tion of efficiency from the average is so small. 

In the above case neither the gas nor air were preheated, but 
in the use of lean kas this is essential to high efficiency because 
of the otherwise low flame temperature. | | 

2. Asanexample of the effects of preheating, test figures pub- 
lished by Mr. J. J. Mackinlay, of Lilleshall (“ Iron and Coal 
Trades Review,” January, 19, 1917) are of interest. The gas 
used was blast furnace gas firing à Lancashire boiler, in one case 
without preheating, in the other using а репер designed by 
Mr. Mackinlay. The results given are :—- 

| Without preheater. With preheater. 


от 


Period of test : 


Steam pressure, lb. per sq. іп. ... 8S0 2. 76 
Steam per hour, lb. ................ 5,600 ...... 5,600 
Net heat value of gas .............. 97 ee 105 , 
Temperature pre-heater, deg. F.... EMT 1,100 

з furnace, deg. F.. 1,100 ..... 1,645 

- at damper, deg. Е... 1.625 aas 850 
Chimney loss, рег cent. ........... js 53:0. s 22 
Radiation loss, per cent............. Dv. auek 3 
Efficiency, per cent. ................ Abi ...... 75 
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The reason for the low efficiency of the first test is obvious 
from the recorded temperatures ; when the preheater was used 
the furnace results were good. The high exit temperature of 

he gases points to the unsuitability of the boiler rather than 
о апу defect of gas firing. — 

Finally, one must mention gas burners, if only because 
so much has been written on the subject ; the essentials of a 
good burner are the ease of control of gas and air and provision 
for intimate mixing ; a few hours spent in the laboratory try- 
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ing the effect of varying the proportions of an ordinary Bunsen 
burner is an excellent introduction to the subject. , 

Enough has been said, perhaps, to indicate the yiew that 
gas firing is a scientific operation, which can be put in the hands 
of moderately skilled men to carry out, whereas coal firing is an 
unscientific operation which requires the continued care and 
attention of an expert if good results are to be obtained. All 
that is required is to obtain suitable gas at a price which com- 
pares favourably with coal, but, of course, “that is another story." 


COAL CONCRETED FROM ASHES OR DUSTS.* 


BY R. GOULBURN LOVELL, A.R.I.B.A. s 


When in France last year, lecturing to the troops, I found the 
dearth of fuel so pronounced that, at one of the largest training 
camps, there was a constant peril of the supplies entirely failing. As 
vou are aware, our frugal neighbours utilise their coal dust by com- 
pressing it into briquettes. The plant is costly, considerable pressure 
is required, and, although the resultant fuel incandesces fairly well, 
it does not flare up nor does it coke. At the beginning of the year. 
during the very hard weather, the lack of supplies from England 
made it necessary to use up the coke dust, slack or debris of any 
calorific value. © One's efforts were directed to finding some matrix 
that might bind the dust and ashes to form a fuel quickly, a fuel 
that would not disintegrate in the fire or during transportation. 

In co-operation with my friend Mr. C. M. Hughes, we have evolved 
a process which will enable a fuel to be made without pressure at any 
industrial locality from the waste products to be found in that 
locality which may possess any calorific value. This process is a 
humble but very important part of a great scheme for the proper 
utilisation of fuel. It provides for immediate necessities and utilises 
a residua] product now of comparatively small yalue. 

The main problem before us is (a) the utilisation of the waste pro- 
ducts of any calorific value ; (b) the production by unskilled labour 
and existing machinery ; (c) the saving of transport. 

If a method of production could be found by which an aggregate 
of breeze could be concreted by such matrices as lime, pitch or 
glucose, the main problem would be nearly solved. Every architect 
or engineer will recognise the possibility of concreting bv the addition 
of lime, chalk or other calcium carbonate. In producing a satis- 
factory fuel, the main objects aimed at would be non-friability, gocd 
flare, non-caking, good coking, good incandescence and non-clinker- 
ing, otherwise a free combustion with good calorific value at a low 
price. Further, the use to which the fuel has to be put must be 
considered. It has been ascertained, however, that from these 
varying conditions certain relative proportions can be determined 
of a more or less uniform character, and this has been systematically 
done. à 

À coal is here shown which has been concreted from coal dust alone, 
another from coke dust alone, another from destructor ash alone, 
another from destructor ash and coal dust, and another from clinker, 
bar ash and sawdust. It will be seen in the fire that the better 
grades burn like Nature's coal, the lower grades like coke ; they all 
flare, coke and incandesce. Further, these artificial coals will be 
found to be more lasting. in the same way as a good artificial stone 
is more lasting than most stones made by Nature. ! 

The machinery and plant required practically exists in all indus- 
trial centres. The essentials are crushers or breakers. screens, 
drying tables, mixers and moulds, such as cast-away pails, baths, 
&c. For the cooking process either ovens or boilers can be used, 
the main object at the present time being to utilise any existing plant 
"ith unskilled labour. 

The cost depends mainly upon the value put upon the bases, the 
cost of the matrices, such as glucose, pitch and other bitumens, and 
the cost of the chalk or other calcium carbonates. 

"peaking generallv, the cost of the materials of these seven 
typical examples would be, roughly :— 


Calorific values. Samples. 

B.Th. U. Per ton (shillings). 
7.500 No. 1, Eastbourne destructor ash  .................. 11-0 — 
8.040 Хо. 2, Maples destructor and coal dust. ............ 4-6 

10.320 No. 3, Maples destructor and sawdust | ............ 9-0 

10.540 No. 4, Birmingham destructor and coal dust...... 8-0 
11,840 Мо, 5, Birmingham coke dust ................. senes 7: 

12,600 No. 6, London coke dust ..................... ЖОО 10-0 
12,820 No, 7, Staffordshire coal п... 10-0 


The cost of the labour and establishment charges in the British 
Isles would not. be more than 5s. a ton. 


* Abstract of a Paper read before the Society of Architects. 


The author claims that millions of tons of coal slack can be con 
ereted without pressure into an excellent coal; that all coke dust 
can be so utilised ; that excellent fuel can be made from sawdust’; 
that household ashes and municipal destructor ashes can be made 
into cheap flaring coke; that all industrial concerns consuming 
more than 10 tons of coal a day can reduce their bill by at least one- 
third, and that the necessary work can be done by existing machinery 
and unskilled labour. Licensees would be restricted toa 25 percent. 
profit. 

Mr. J. Н. BowpEn( Poplar)said he was particularly interested inthe pro- 
posal, as from the central station point of view the removal of ashes and 
clinkers was a very serious item. He had 150 tons to dispose of per 
week, and he had to pay 3s. 6d. to 4s. per ton to have it removed. Моге. 
over. this week he had received an intimation from the contractors who 
usuallv carted the ashes away that they would not be able to shoot any 
more after the next two months. What was going to happen after then 
he did not know, and this was only one comparatively small works in 
London. There were a number of points arising Out of the Paper. What 
happened to the ashes of the artificia] coal after it had been burned * 
He presumed there was a clinker left and could that be treated ? Every 
clinker or waste product used must vary according to its nature. For 
instance, in his case in the riddlings that went through the chain grates 
there was a considerable amount of useful coal which went away in the 
ashes. Не had tested this, and found it contained about 4.000 B.Th.U.. 
and it was for throwing this away that he was paying 3s. 6d. per ton in 
cartage. If that particular stuff was treated in the manner suggested 
in the Paper, what did the author expect to bring it upto ? Не had also 
a destructor which gave about 20 to 30 tons of clinker per day, which he 
never thought there was any heat value in, because it was absolute 
clinker, which had to be broken up to be carted away. Did the author 
think this material likely to be of any value in his process ? He would 
like some idea of the licence mentioned in the Paper, and as to what it 
covered, and also as to the cost of a plant dealing with, say, 30 to 40 tons 
per day. As far as he was concerned, he was quite sure his Borough 
Council would be pre pared to consider the thing very seriously. 

Mr. LovELI., in reply, said the ash from the dust destructors was the 
thing that could not be got rid of, whereas the clinker was found useful 
for road making purposes. It wasthe ash that he was anxious to handle 
in his process, and he would be willing to carry out а test on that ash from 
Poplar, which he thought would probably produce 4,000 to 5.000 B.Th.U.. 
and could be inereased by the process to 10,000 or 15,000 B.Th.U. Ах 
to the cost of the plant, all be proposed at the present time was to use 
existing plant, such as concrete mixers, which was lying idle all over the 
country. Jn the cooking process any old form of boiler would answer the 
purpose, and in that case the mixture would have to be stirred. À 
rotary boiler would be so much the better. In his tests at East bourne 
he used old pails, into which the mixture was put and pressed down 
and allowed to cool, broken up and allowed to oxidise for a little time. 
The longer it was exposed the harder it got. Therefore he could hardly 
say what was the cost of the plant. The residue from burning this 
artificia] coal could be used up again in the same way. With regard to 
t he licence, in addition to the condition mentioned in the Paper that the 
coa] must not be sold at more than 25 per cent. profit, the conditions 
were that the ash or refuse which was proposed to be used in any par- 
ticular case should be sent to him for test and for determining the right 
formula for the mixture. For this test 50 or 60 guineas would be charged, 
and further, he asked 7d. per ton as a royalty on the whole of the material 
produced by the licensee. 

Answering further questions, Mr. LovELr said there were three methods 
of making the coal. It could be heated in moulds, it could be boiled ina 
tar boiler, or in sunny climates all that was necessary was to place the 
mixture in moulds and leave it exposed tothe sun. Hise xperiments with 
2 or 3 gallons took about 20 minutes, and from that it seemed that any 
quantity could be boiled or heated in the same time if the containing 
vesse] was large enough. He had received an estimate from responsible 
people to make the coal at 6s. per ton for the actual making. The pro- 
portions of the binder necessary in each case would have to be the subject 
of a special test in order to arrive at the formula. The proportions in 
the formula would depend upon the use to which the fuel was to be put, 
and they would vary according to whether the resultant fuel was to be 
uscd for domestic purposes or industrial purpores. In any event, he 
did not think the binder would exceed half ; generally it was one-third. 
The provisional specification for the process was ready ; he was advised 
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that the complete specification must not yet be published, but he would 
be pleased to show it to anyone interested. 

Mr. LANCHESTER asked what was the nature of the matrices used. 

Mr. LovELL said any form of calcium carbonate, any form of bitumen 
and forms of sugar waste, the latter two being used as alternatives with 
the calcium carbonate. Calcium carbonate was always used. 

Mr. W. К. Cooprr said he was not quite sure whether the author 
realised what was being done already in the way of briquetting, and it 
must not be assumed that coa] slack, or even coke breeze, was not used 
for steam raising. The assumption was sometimes made that slack and 
coke breeze could not be so used. That was a mistake, so that all that 
was left was the fine dust, and he was not sure that there was so much 
in that as the author seemed to imply. When one examined the question 
of waste coal, it was very often found to have a high ash content, and 
that was very much against it for general use. There was a popular 
idea that there was a great deal of waste coal to be found at the pits of a 
valuable character, but that was not the case. The author mentioned 
'' flare " as one of the properties of his fuel. but he (the speaker) did not 
know that that was a good thing. because it meant smoke due to volatile 
matter. Тһе; tendency at the present [time was to carbonise coal and 
recover the volatiles and avoid smoke as far as possible. Could the fuel 
be used advantageously in that way ? i 

Mr. LOVELL replied that it could. 

Mr. Cooper said that more information was desirable with regard to 
the actual process, as it was difficult to judge either the practicability 
or the cost of working. The author added incombustible matter to the 
fuel, and he would like to know the percentage of ash in the fuel to start 
with and the percentage of ash in the final product. The proportion of 
added incombustible matter was important, because, obviously, the 
higher the ash the less the value of the fuel. It was unfortunate that the 
complete specification could not be published. 

Mr. LovELL said that Mr. Cooper’s queries would be answered by an 
examination of the tests that had been carried out, and he would be very 
pleased for him to inspect them. The “ flare" properties would only 
be added to a fuel required for domestic purposes, as people liked to sit 
by a flame ; but it would not be bothered about in a fuel for steam 
raising. As to further information with regard to the process, the 
difficulty was the formula, which could not be a standard one, and must 
be determined in each case. Beyond that, the process was a simple dry 
process without any pressure whatever. 
the mixing. So long as the matrices and the aggregate were perfectly 
well mixed the result was satisfactory, as with the mixing of concrete, 
The temperature at which boiling took place was 100 deg. to 120 deg. 


ASSOCIATION OF CONSULTING ENGINEERS. 


The annual general meeting was held on Wednesday, May 30th, 
at the office of Mr. H. J. Rofe, M.Inst.C.E. (chairman of the Com- 
mittee). 


The CRAIRMAN (Mr. Н. J. Rofe). in moving the adoption of the report 
of the Committee for the year 1916-17, remarked that periodical state- 
ments had been issued to the members referring to the chief subjects 
which had engaged the attention of the Committee, and these had been 
appreciated by the members. They had passed through another year of 
extreme de pression for the consulting engineering profession, and there 
was little left for them now to do but to '' hang on " if possible and keep 
their staffs together in the expectation of being called in to advise on the 
works which had been held over in this country during the war and the 
works of reconstruction which would be necessary in the countries of oue 
Allies on the conclusion of it. 

The Committee had kept in close touch during the year with the Local 
Government Board, and had continued to urge upon them the necessity 
for undertaking now the preliminary work on such schemes as are of 
urgent necessity, and which should be put in hand as soon as possible 
after the war. А register of work which the local authorities had in 
view had been compiled from the returns called for in a letter issued by 
the Board last year, and in the case where works were considered by the 
Board to be of an urgent nature a further communication had been sent 
out, suggesting that, in order to avoid unnecessary delay when the 
present restrictions on the execution of works and the raising of loans 
for the same were withdrawn, particulars of the proposed works should 
be submitted to the Board as soon as practicable, when they would be 
considered, inquiries held if necessary, and, if approved, brought to the 
point when the permission for the raising of the ]oan only would be 
necessary to put the work іп hand. That placed matters in à much more 
satisfactory condition, and was, he thought, as far as the Board could he 
expected to go. The matter rested with the loca] authorities to take the 
initiative. 

The Board had already in certain cases granted permission for the 
raising of loans sufficient to cover the fees and expenses incurred in 
reparing the necessary plans, specifications, schedules of quantities and 
estimates, and it was hoped that local authorities would take full ad- 
vantage of that permission, which there was no reason to doubt would be 
extended to similar applications in respect of works of an urgent nature. 
From the point of view of the local authorities. naturally the first ques- 
tion they had to consider was the rate at which they would be able to 
raise their loans. It appeared to him that, although the work might be 
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most urgent and the necessity fully recognised for p considered 


schemes being pre pared now, so that everything might be ready to com- 
mence work as soon as the demobilisation of men from the Army and 
munition works commenced, the loca] authorities would hesitate to 
commit themselves to undertake the work unless the Government 
guaranteed their loans for such approved schemes at a fixed rate of 
interest. 

He thought it highly probable that if the loca] authorities had their 
doubts on that important point removed the preliminary work on a 
number of schemes would be put in hand at once, to the benefit of the 
country in general and of consulting engineers in particular. In response 
to applications from members asking advice on matters arising out of 
their individual practices, the Committee had been in communication 
with the Priority Committee of the Ministry of Munitions with regard 
to plant and machinery for e xport with the Director-General of National 
Service with reference to the service of members, with the Passport Office 
of the Foreign Office. and with the Ministry of Munitions with reference 
to the schedule of protected occupations M. M. 130. 

In the latter case it was pointed out that, whereas exemption was 
granted to mechanical] and electrical engineers over the age of 23 engaged 
in professional] occupations and on administrative staffs, no mention was 
made of civil engineers, and that in many cases the services of civil 
engineers specialising in water, drainage or constructional work were 
required before the mechanical or electrical engineer could proceed with 
his work, and that there was as much need for the exemption of their 
staffs as for those of the mechanical and electrical branches of the civil 
engineering profession. 

Each year greater use was being made of the Association by individuals, 
Jocal authorities and also Government departments, when requiring the 
services Of a consulting engineer specialising in any particular branch 
of the profession. 

He ventured to think that the Committee had done good work in main- 
taining the high standard of professional conduct among consulting 
engineers, and as the result of consideration of points arising out of the 
practice of individual members in co-ordinating the general practice 
of the members of the Association. 

Mr. SPENCER Hawes (May & Hawes) seconded the adoption of the 
report, which was carried unanimously. | 

The CHAIRMAN ne xt presented the accounts for 1916-17, in the absence 
of the hon. treasurer (Mr. S. R. Lowcock), and said he thought they did 
called for much comment. They were extremely satisfactory under 
the conditions. Of course, the cash balance was considerably reduced. 
The fact that they had a fairly substantial credit balance was fortunate, 
because the Committee had decided that. under the present circum- 
stances, it would be advisable that the members of the Association should 
be relie ved as far as possible, and they had reduced the subscription from 
two guineas to one guinea. 

Mr. J. H. Buizarp seconded the motion, and it. was carried unani- 
mously. 

The How Secretary (Mr. A. H. Dykes) then announced that the 
following gentlemen had been elected ss members of the Committee : 
London Members: Mr. J. S. Alford, Mr. Н. Howard Humphreys, Mr. 
James Swinburne, Е. R.S., and Mr. С. Midgley Taylor. Country Members : 
Mr. W. Cramp and Mr. J. E. Sayers. 

A vote of thanks to the honorary solicitor (Mr. F. E. Wright) was 
passed, while Messrs. Cash, Stone & Co. were unanimously te-clected 
honorary auditors and also thanked for their services. Оп the motion 
of Mr. A. A. CAMPBELL SWINTON a vote of thanks to the retiring chair- 
man (Mr. H. J. Rofe) was carried by acclamation. A vote of thanks to 
the honorary treasurer and the honorary secretary, which was acknow- 
ledged by the hon. secretary (Mr. Dykes), concluded the proceedings. 


Electrical Indicators for Level Crossings.— At the crossing 
of the Nashville-Memphis main line, with the Illinois Central 
line to South Memphis (U.S.A.), according to the " Railway 
Gazette," an all.electric signalling plant has recently been 
installed. Signal lamps are operated from a 110-volt alter- 
nating supply, but for the mechanism and control direct 
current is used. Emergency power is supplied by an Edison 
storage battery consisting of 90 cells of 150 amp.-hour capacity. 
Poplar Boulevard, which crosses all four railroads, 1s a street 
on which there is a dense traffic, many motorists using it, 
especially at night. Realising that the occupants of motor 
cars might frequently fail to hear the ringing of the ordinary 
crossing bell, and fail to note the approach of trains, a signal 
of the Brach type was installed—the “ automatic flagman.” 
This gives both a visible and an audible warning. It contains 
eight stationary electric lamps with red lenses showing down 
the street in both directions. These lamps are automatically 
lighted one after the other in a manner to give the effect of a 
swinging red lantern. Above the lights in large lettering 1s 
the sign `“ Railroad crossing," and a large locomotive-type bell, 
which sounds as trains approach. 
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SOME FUEL PROBLEMS. 


On the eve of the Annual Convention of the Incorporated 
Municipal Electrical. Association we take the opportunity 
of dealing with certain questions which are exercising the 
minds of progressive station engineers. Such questions 
are: Should raw coal still be used for power purposes ? 
Should it first be subjected to a carbonisation process ? Can 
gas coke be used to advantage ? Or should the tuel be 
completely gasified and the boilers be gas fired ? These are 
all large questions. 

As some indication of the present position of affairs, we 
publish this week articles by Mr. J. A. CRowTHER, Mr. 
E. W. L. NicoL, Мг. №. B. WoopHowseE and Mr. GEORGE 
WirkKiNsON. Mr. NICOL’s article deals with the use of gas 
coke. In this connection it may be said that much pro- 
gress has been made in recent years. Engineers are already 
familiar with the use of coke in hand firing, steam jets being 
used for the purpose ; but this 1s not sufficient where fuel 
is used on a large scale. It is necessary that coke should 
also be handled effectively by mechanical stokers, such as 
are commonly employed in coal firing. In mechanical 
stoking, however, various problems arise. Coke is charac- 
terised bv the fact that it contains only a very small pro- 
portion of volatile matter, and, therefore, it is not nearly 
so easily ignited as coal. In any mechanical stoker it is 
necessary to allow for this difference. Provided that the 
preliminary ignition can be secured, coke presents certain 
distinct advantages over coal. Being comparatively free 
from volatile, there are practically no gases to be burned, 
and consequently much less excess air is required. The 
conditions of combustion are better. There can be a larger 
percentage of CO, in the flue gases, and consequently, from 
the point of view of combustion pure and simple, the result 
should be more efficient. — | 

There 1s another aspect of the question— namely, whether 
it is an advantage to convert coal into gas coke, thus utilis- 
ing the volatile constituents of coal for other purposes rather 
than burn по them under a steam boiler. In looking at this 
point of view it must be remembered that the method 
followed bv gas works is not th: only means of making coke. 
In competition with this method there is the much newer 
one known as low temperature carbonisation. By this 
method the tar oils are recovered at a much lower tem- 
perature, and differ materially from those obtained by high 
temperature carbonisation. There is also a certain re- 
covery of nitrogen, and the coke that is obtained is more 
easily combustible. So far, however, not very much is 
known of this method, although it is now many years since 
the ill-fated Coalite Company came before the public. But 
before so very long the works of the Barnsley Smokeless 
Fuel Co. should demcnstrate what is possible in this direc- 
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tion, and such schemes as those at Brighton and Barnsley 
for the supply of power gas from low temperature carbonisa- 
tion should give food for thought on the part of station 
c ngineers, 

Іп a'l such schemes the prob'em of gas fir ng of boi'ers 
becomes one of great impottance, and from this po nt oi 
view the article by Mr. W. B. Моорносѕе will be read with 
interest. It is clear that much too little s known as yet 
on the subject. The problem o: really efficient gas burning, 
the perfect mixing of the gases, the minimum supply of air 

or combustion, the pre-heating cf the gas, the type of 
boiler to be used, &c., all form part of the question of obtain- 
ing the highest possible efficiency by means of gas firing, 

It.will be realised, however, that the carbonisation of оа! 
and the gas firing of boi ers are on y part оѓ a much larger 
subject—namely, the treatment of coal so that a maximum 
return is obtained in the shape of oils, tar acids and am- 
monium sulphate, instead of losing these by using raw coal. 
People often talk of savinz our coal supplies by means of 
this kind. Unfortunately, it must be realised that anv 
preliminary treatment of coal does not save coal, for the 
simple reason that carbonisation necessitates the expen- 
diture of heat units. There is, therefore, a certain loss in 
the process, and more coal must be used than would other- 
wise be necessary. It may well be, however, that the final 
result, everything considered. may be better and more 
economical when all the products are taken into account 
than the use of raw coal without ‘any such preliminary 
treatment. This aspect of the case is taken up by Mr. 
GEORGE WILKINSON, and although we must confess that we 
cordiaily disagree with some of the sentiments which he 
expresses, nevertheless we have pleasure in publishing his 
article, as it calls attention to certain broad questions. 

We feel that we must disagree with Mr. WILKINSON, more 
particularly when he expresses the view that linking-up isa 
matter of “ theoretical interest," and that it is “ difficult to 
make out a sound case for super-stations.” We are willing 
to go so far as to say that linking-up cannot be universally 
applied, and that any attempt to apply it indiscriminately 
would lead to inefficient use of capital, owing to the fact 
that so many different systems are at present 1n use at the 
various stations throughout the country. But there are, 
no doubt, many cases in which the principle can be applied, 
and the committees that have so far been formed for linking- 
up are satisfied that a great deal can be done in this wav. 
Mr. WiLkiNsoN evidently takes the view that the super- 
station canrot provide any better results than those ob- 
tained at Walsall. We dealt with this point at some length 
in a recent issue of THE ELECTRICIAN, and all we need sav 
on the present occasion is that the small station cannot 
possibly take advantage of the diversity factor obtained 
from a large area. Moreover, the results obtained at 
Walsall are by no means so convincing when they are 
subjected to close scrutiny. At present we must confess 
tha: we see every reason to pin our faith to the super- 
station, notwithstanding the views of Mr. WILKINSON. 
Further, when it comes to the question cf preliminary 
carbonisation of coal we think it will be agreed that such 
methods can only be adopted satisfactorily on a large scale. 

In order to emphasise the fact that opinions of engineers 
are very far from being formed upon the various problems 
to which we have referred, it is sufficient for us to indicate 
that the articles which we publish to-day are s mewhat 
contradictory. In other words, the whole question is in a 
state of flux. Nevertheless, we feel that it is one of great 
importance to all station engineers, and we think they will 
do well to pay careful attention to any developments which 
may take place in the near future. 
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Having regard to the fact that the efficiency of gas firing must 
depend very largely upon the correct design of the burners that are 
employed, the following notes on the burners now commonly in use 
will be of interest. Performance results are not easily obtainable, 
but we are able to give a few efficiency figures, and in this connection 


we would refer our readers also to a later article describing a plant ' 


for coke firing alternatively. А 
Power Gas Economy Со.'з BuRNERS.' 


We have received from Mr. T. M. Hunter particulars of the 
Terbeck burner and the Hunter burner. "These are shown in section 
in Figs. 1 and 2. It is found that Terbeck burners as a rule are 
best for coke oven, wood distillation and town’s gas. On the other 
hand, the Hunter burner is suitable for producer gas, and blast 
furnace gas, cleaned or uncleaned. The civerging shape of the 
Hunter burner avoids friction in the mixing tube, so that all the 
energy of the gas is available for drawing in primary air. Thus 


far obtained are about 75 per cent., and with cleaned blast-furnace 


gas about 80 per cent. | | 
The losses in gas firing are due to (1) radiation andfconduction 


Fic. 2.—Tue HUNTER BURNER. 


losses in the boiler, (2) sensible heat and latent heat in the waste 
gases and (3) unburned gases in the flue gases. The essential re- 


the weight of primary air drawn is maintained in almost a constant quirement in any gas firing apparatus is the thorough mixing of air 
ratio to the weight of gas passing. Consequently the burner із and gas before combustion Peete Ye s> 
self-regulating under considerable variations of gas pressure, and takes place, and this can only TEN Ih 

the flame is not extinguished by a sudden or great increase in gas ђе attained by some expendi- | 

pressure. The burner does not cause trouble by firing back when ture of power. In many cases | 


very little gas is passing: the velocity of the mixture at some point 
in the mixing tube may become less than the explosion velocity of 
the flame, and if so the gas burns from that point, but it automatic- 
ally returns to the usual place when the velocity 


of the mixture is restored. орча x: 
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Fic. l.—SEcTIoN or TERBECK BURNER. 


^ 


Fig. 3 shows a section of a water-tube boiler fitted with Terbeck 
burners, whilst Figs. 4 and 5 are views of gas.fired boilers of the 
Yorkshire Waste Heat Co., and of Lancashire boilers fired with blast 
furnace gas. In the latter case the air is supplied under pressure, 
the pipe for this purpose entering at the back of the burner. 

Results of Gas Firing.—Mr. Hunter states that the boiler efficiency 
. obtained in gas firing varies from 70 per cent. to 85 per cent., de- 
pending on the conditions Using producer gas, the best results so 


Fic. 3.—SEcTIoN or WaTER-TUBE BOILER FITTED WITH 
TERRECK BURNERS. 


the pressure at which the gasis supplied is sufficient for this purpose ; 
for example, 2 in. to 3in water gauge. In some cases, however, 
it is necessary to supply air under pressure, as shown in Fig. 5. 
Unfortunately, full data of an authoritative kind in regard to gas 
firing are not easily available. The results in Table, obtained at 
the Barugh Power Station, are of some interest. Here Stirling 
boilers are used fitted with Terbeck burners and supplied with coke 
oven gas. The average actual evaporation was 25,450 Ib. per hour 


Table. — Barugh Power Station. 


Evaporation Test on No. 2 Boiler. 


January 21, 1914. 


| apie Pee er ey ce eas ee 
| Steam temperature. Draft. | 
Time L Steam = ,—————— Gas pressure| Temp. of 'Temp. of Temp. of . 
oad. Ч | ) b x 1 x CO». 
p.m. pressure. Super- Satu- at boiler. feed water. |boiler-housc. Front Back flue-gases. | 
heated. | rated ens ae | 
| Kw. Lbs. °F. | °F. Ins. `F. oF. Ins. Ins. oF. ATO 
3.30 | 1,606 142 | 50 › 366 3:0 125 40 0-8 0-9 460 |. 
3.45 p 132 | 570 | 352 3:0 130 40 8-0 0-9 460 m 
4.0 1,621 160 590 | 300 3-2 133 41 0-8 0-9 460 | 1-87 
4.15 "e 165 572 | 303 3-3 130 41 0-75 0-9 475 | 80 
4.30 | 1,73 165 580 | 363 3-2 130 39 0-75 0-9 475 7-7 
4.45 | .. 170 580 | 362 3-3 131 39 0-75 0-9 475 x 
50 | L707 173 515 | 362 3-0 134 39 0-8 0-9 10 ] 
5150... 165 | 572 | 363 2-8 135 40 0-8 0-9 470 (0075 
5.30 1,210 140 | 542 | 350 2-9 135 40 0-4 0-4 14 : 9-0 
5.45 Се 160 575 362 2-9 127 41 0-4 0-4 440 | a 
6.0 1,210 160 555 363 2-3 127 41 0-6 (00-75 440 Т «e 
6.15 at 165 563 366 1-9 128 41 0-65 0°75 460 NS 
6.30 1,235 1^5 | 546 | 366 2-0 127 43 065 | 0-75 460 i 
6.45 seg 165 , 650 368 2-0 127 42 0:65 ^ 0-75 460 | T5 
1.0 1,322 170 | 561 | 370 2-0 127 39 0-5 = 0:6 440 , 80 
7.15 n 155 | 550 365 2.9 127 42 0-8 | 09 470 6-8 
7.30 1,338 165 | 570 366 3-0 128 40 0-65 ^ 0-75 460 ШЕ? 


+ 
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and the equivalent evaporation from and at 212^F. was 31,660 lb., fitted with an economiser and fired with Mond producer gas. The 
the boiler having 6,000 sq. ft. of heating surface. It will be duration of the test was 24 hours and the figures given are average: 
noticed that the average content of CO, was 7*8 per cent., so that 


. o 
the losses through waste heat in the flue gases were between 9 and oe ele ао E 
10 percent. Аз the temperature of the [boiler-house remained very б раш du uu s IMS 
Steam pressure ^ анааан sue ke PME 78 lb. 
Flue -gases, temperature .............................. 300°F. 
Gas analysis :— 
UO Wasim thie Space tessa duis Oud eia EA SERRE 169, 
CO Scu RE Vs e eue vas IUE E ИЛ ГЫЙЫ оТ 995 
Hg Л КГК ЛЛ О 19-2°, 
СИН азаа centia c ota E ox 1:29, 
Calorific value of gas ..... ———À— M we 98-7 B.Th.U. 
Flue gas analysis :— 
O E stop erp che NAVI ера UNE T 15-89; 
О, T"-—————————————— 0-89, 
СО иын а инану ——— neds nil 
Evaporation per hour, actual ...................... 8,360 Ib. 
Evaporation per hour, from and at 212?F........ 9,500 lb. 
Loss by waste heat ..........................-. йр рада 1395 


Finally Mr. Hunter gives particulars of results obtained with pro- 
ducer gas from & Moore producer. In this case & Lancashire boiler, 
‘28 ft. by 8 ft., was used, fitted with superheater but no economist. 
The test lasted 4 days, and the following are the average figures 
E ' obtained :— 


Feed water, temperature ............................ 49°F. 
Gar temperature аена вао уннан 51-5°F. 
GAS PROSHUNC icis eese IUe а cena desta T AREE EDGE TAS 7/8in. W.G. 
Steam pressure ..................... E vadis duds 63-5 Ib. 
Flue temperature .......... КУЛК Ra 509°F. 
Superheated steam, temperature | .................. 415?F. 
Gas analysis 
(C. манысыны найы РУ ЕГСЕН REA CPU 13:39, 
0, Secus sov ае ај ьа as des VAR OR VAS US ана PE RE. 0-19, 
CO ы rp rS 15:49, 
Нина cet eot IRE PEN 21-99, 
mip! UU. Pup RERUM ER TE E ОТТ 2:19; 
Calorifie аја раи аа Vo Ron Sn Hin 135:8 B.Th.U. 
Flue gas analysis :— | 
(СО таана она ння ———— 14-89, 
Fic. 4.-- View ОЕ Gas FIRED BOILERS АТ A GENERATING STATION OF ОНЕ ыытан кыр еы ыы ыа 3-80; 
THE YORKSHIRE Waste Heat Co. CO ЖИЛИК КИК АКИКА 0-495 
| | Calorific value of fuel as fired; ...................... 11,899 B.Th.U. 


Evaporation per hour, from and at 212?F........ 4,290 Ib. 


low, it may be assumed that the radiation losses were low and that Eva poration per Ib. of fuel put into the gas pro- 


еМ was high. , | er eRe L hire boil ducer, from and at 212?F. ........................ 5:611. 
. Mr Hunter gives particulars of a test made оп a Lancashire boiler — ; ; | ; SUE ; 
30 ft. by 8 ft. ҮЗА, SUL blast furnace gas without superheater or This test is of particular interest because it gives an idea of the 


overall efficiency of a plant completely gasifying the fuel in сот: 
bination with steam raising, but no indication is given of the pro- 
portion of steam that is required by the producer. 


economiser. Both gas and water meters were used for measure- 


HARPER’S BURNERS. 


The burner due to Mr. F. D. Harper,* of үү orkington, is shown in 
Fig. 6. Mr. Harper finds that in most burners the mixing tube is 


Fia. 5.—View or LANCASHIRE BOILERS FIRED WITH BLAST FURNACE Section thro’ ММ. 


Gas, AIR BEING SUPPLIED UNDER PRESSURE. Fig. 6.—Sections or HanPEn's BURNER. 


ments and the average evaporation was 6,290 lbs. per hour, actual, not large enough, and that consequently they require much regu 

overaten day's test. A boiler efficiency of 65 per cent. was obtained lating, and back fire if anything like the correct amount of air !* 

in this case. The average temperature of the waste gases was 350°F. employed. In the design shown in Fig. 6 the tube allows à con: 

and the percentage of CO, was 15. лз ы Ba a ча ee 
The following figures apply to a Lancashire boiler, 30 ft. by 8 ft., * British patent, No. 104,573.. 
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siderable volume for mixing. and this is assisted by a gas-deflecting 
cone. Air regulation is effected by a cap which is mounted on the 
threaded gas inlet tube, во that it can be brought by rotation close up 
to the faced end of the burner or moved away from it as required, 
thus varving the air passages. | 

Mr. Harper claims that the chief advantage of his burner is that 
it will consume more air than any other without back-firing, and 
the regulating device is so arranged that it rarely requires alteration. 
Since the burner is enclosed, wind has no effect upon it. 

We are informed that a number of these burners are in use and are 

‘giving satisfactory results. 


‘ THE CUMBERLAND "gGas BURNERS. 


The burners made by the Cumberland Burner Co. are in use in a 
number of installations. The makers claim that their burners 


will work efficiently with pressures down to 4 іп. W.G. and chimney — 
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Fia, 7.—Сокк Oven Gas BURNER SUITABLE FOR LANCASHIRE BOILERS. 


draught of in. W.G. without back firing. To avoid back- 
tiring some burners require 1jin. to 2in. W.G. Each burner will 
evaporate up to 4,000 Ib. of water per hour, according to the calorific 
value and the pressure of the gas burnt. The interior of the burners 
is visible, and can be easily cleaned whilst working, so that no 
trouble is experienced by the collection of tar, carbon dust, &c. 
They are adaptable to all types of boiler, independently fired super- 
heaters, reheating furnaces, &c. i 


me n ee ee аа 


Fixing Buaner то Front Tuse 
Puare О? Boner 


Fia. 8.—Gas BURNER SUITABLE FOR LANCASHIRE BOILERS IN 
COMBINATION WITH CoaL FIRING. 


From tests published by the makers we extract the following 
figures :— | 


see 1 | 2 
Calorific value of gas, B.Th.U.......... 540 540 128-135 
Efficiency of boilera ..................... 16:59, 80-697 72-19; 
Evaporation per eq. ft. of H.S. ...... 4 Ib. 3-72 lb. 3-93lb. 


Fig. 7 shows the Cumberland burner for coke oven gas, and Fig. 8 
one suitable for producer gas, the burners being for Lancashire 
boilers in both cases. | 


WELLINGTON'S GAS BURNER. 


The burner designed by Mr. S. N. Wellington, consulting engineer 
of the Barnsley Smokeless Fuel Co., Ltd., differs from those previously 
described in that it includes & rotating propeller or fan, by means 
of which gas is supplied at a slightly higher pressure than that of 
the gas holder. The arrangement of the burner is seen in Fig. 10. 
Where use is made of producer gas, which has a large nitrogen 
content, this propeller also has the effect of causing thorough mix- 
ture of the gas with the controlled air supply. Further, the Venturi 
section of the burner tube causes vortex action, and thus a maximum 
of mixing is attained by regulating the speed of the propeller and the. 
amount of air and gas to the burner. | | 
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Fic. 9.—GENERAL ARRANGEMENT OF BURNERS FOR А STIRLING 
BorLER, SHOWING Rore Drive. (Elevation and plan ot Boiler front.) 


The propeller is driven by an electric motor which is capable of 
running a number of burners by means of a single rope drive, as 


. seen in Fig. 9, which shows the applieation of these burners to a 


Stirling boiler. If along reducing flame is required the motor speed 
is maintained constant and the air ports are reduced. On the other 
hand, if an oxidising flame is required or one having a short high 
temperature flame, the air ports are opened and the motor speed is 
regulated until the required effect is produced. If the motor stops, 
the burner remains in action but is not quite so efficient. With low 
pressure supplies this arrangement is of great assistance in bringing 
the gas up to the required pressure. 
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Fic. 10.—DETAILS OF WELLINGTON’S MOTOR-DRIVEN BUNSEN BURNER. 
4 


The propeller or fan is carricd on a twin ball race, as shown, and 
the speed is maintained at about 700 revs. per min. We understand 


үш from a single motor of 3 н.р. to 2 n.r. 


These Lurners are 
eing fitted to the boilers in the works of the Barnsley Smokctess — 


that a single cotton rope drive may be used to operate one to 12 Fuel Co., Ltd., at Barnsley. 


A DUAL METHOD OF MACHINE FIRING BY COAL AND GAS. 


In connection with the articles on coke and gas firing, Our readers 
will be interested in the following description of an installation in 
which the boiler furnaces are machine fired by the dual application 
of gas and coal. The installation has been carried out at the South 
Staffordshire Mond Gas (Power & Heating) Co.'s works, Dudley 
Port, Tipton. The plant comprises eight Mond producers, each 
capable of gasifying 20 tons of fuel per day of 24 hours, and gene- 
rating sufficient gas to drive gas engines of 2,000 н.р. continuously. 
The total capacity of the present section is thus equal to 16,000 н.р. 

The fuel is brought by boat into the canal basin, or by rail on to 
the siding, both having been specially constructed, and is loaded by 
hand into bunkers ; the entrance to these from the boats is a little 
above water level, and at the ground level from the trucks. From 
these bunkers the fuel is automatically fed into two conveyors, each 
having a capacity of 40 tons per hour, which convey and distribute 
the fuel into the storage bunkers over each set of prcducers. The 
bunker over each producer will ho'd 40 tons—1.e., sufficient to keep 
the prcducer working for two days. 

The gas, after leaving the prcducers, is thoroughly washed in 
mechanical washers, and after passing through ammonia recovery 
and gas-cooling towers is further cleaned by three electrically-driven 
fans, each having a capacity of 12,200 cubic ft. of gas per minute, 
The gas, having been further cleaned and cooled by these fans, is 
passed through the scrubbers, after which it passes through the 
rotary meters before being compressed and sent through the ma:ns 
for distribution. 

In the Paper read by Mr. H. A. Humphrey before the Institution 


of Civil Engineers the writer states: '' For each ton of coal gasified - 


more than 2 tons of steam have to be supplied with the blast entering 


the firegrate of the producer, and although more than half the 
steam required is obtained from the system of recuperation by 
circulating water, which is employed in the Mond producer plant. 
yet a considerable balance of steam has to be made up. It is usual. 


. therefore, to drive the greater part of the machinery by steam, and 


in the present instance steam is raised for this purpose at a pre 
sure of 120 10. per square inch, and, after passing through the 
various engines and pumps where it does work, the exhaust steam 1 
collected and mixed with the air supply to the producers. ' Climax 
water-tube boilers were chosen for raising the necessary steam. 
because they appeared to conform to the special requirements of the 
case. It was desirable that the boilers used should be capable of 
burning fine dust and small coal, which it was proposed to screen 
from the bulk supplied to the producers, and for this purpose the 
boilers had to be capable of working with forced draught. Also. 
in order to equalise the station load as much as possible, the boilers 
were to be gas fired during those portions of each 24 hours when the 
gas supplied to customers was comparatively small in quantity. 
And, lastly, for part of each day coal firing and gas firing were to Le 
carried on simultaneously. Quick steam raisers were necessary '! 
order to cope with the sudden demand for an increased supply. 4! 
the ‘ Climax’ boilers seemed to meet all the conditions, and to pr? 
v'de the very large grate area required for burning small fuel. 
* Four ‘Climax’ boders, each capable of evaporating 15,000 Ib. 
of water per hour at a pressure of 120 lb. per square inch. Wel 
prov:did, two of these being sufficient to supply all the stear: 
required. The author devised a method of gas firing these boilers 
whereby the ordinary coal firing is not interfered with. The 8’ " 
conducted in four pipes to a belt surrounding the boiler above the 


a 
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1 
firegrate, and is fired on the inside of this belt at a large number of 
483 in. holes. Each hole has a short 3 in.: pipe protruding into it 
for supplying air, so that the air is in the centre and the gas sur- 
rounding it at cach jet. The arrangement for gas firing worked well 
in practice, but as regards coal firing it has not been found advisable 
to screen the coal supplied to the producers, and ordinary slack coal 
is used when required. 

* The water evaporated in the boilers, which is taken from the 
adjacent canal, is hard and not very suitable for the purpos>. То 
purify the feed water a Mather-Platt water softener was installed, 
capable of treating 6,000.gallons of water per hour, and employing 
the usual treatment by lime and soda in the cold. It was found, 
however, that the cold purification was not sufficiently complete, 
and a considerable amount of scale was deposited in the boiler tubes, 
which, on account of their peculiar shape, were difficult to clean. 
A special feed heater using live steam was, therefore. installed, the 
feed was brought up to the full temperature corresponding with the 
steam pressure, and thus almost complete purification was obtained. 
Unfortunately, and contrary to all the author's previous experience 
with other types of boiler, it was found impossible to feed the 
‘Climax’ boilers with the hot purified water, as excessive priming 
resulted.  All'kinds of remedies were tried, but as none proved suc- 
cessful even after 
the most careful 
investigation, tbis 
tvpe of boiler has 
pow been aban- 
doned in favour of 
ordinary Lanca- 
shire boilers. The 
system adopted 
in gas firing 
the Lancashire 
boilers, which has 
been fitted in 
conjunction with 
Bennis'  stokers 
for coal firing, is 
a very simple and 
successful] means 
for solving a pro- 
blem which is by 
no means easy. 

“The method 
of combining the 
two systems of 
fring will. be 
clearly seen from 
the views here 
shown, and a test 
lasting 40 hours 
with gas firing 
alone has sbown 
a heat efficiency, 
as between calori- 
fic value of gas 
and heat in steam 
generated, of 79-1 


per cent. 
* Other interesting figures from this test are the following :— 
*' Steam pressure ........... enne 84 lb. per sq. in. 
Temperature of steam after superheating... 332°C. 
Test of flue gases ................................. CO,, 13 per cent ; 


O,, 5 per cent. 
Volume of air supplied per 100 cubic ft. of 


gas Ъйгп&..............за еее деве ненне енен 158-6 cubic ft. 
Losses to chimney stack (after superheaters 
and есопотівегз) _........................... 11-4 per cent. 


** The steam from the boilers is led to the various parts of the plant 
by ring mains, so that each steam-driven machine can be supplied 
through at least two separate lines of main. In fact, the steam 
mains, isolating valves, &c., require the same care to ensure a con- 
tinuous steam supply as in a central electric station, and should he 
arranged so that any section may be cut out for repairs." 

The stokers referred to above are the “ Bennis ” sprinkler type, of 
which an integral feature is the self-cleaning compressed air furnace. 
The boiler plant of the South Staffordshire Mond Gas Company 
.consists of three Lancashire boilers, each 9 ft. by 30 ft., with extended 
flues, working at 12010. pressure. They are fitted with super- 
heaters, the gases discharging into an economiser containing 4,000 sq. 
ft. of heating surface. The total grate area of each boiler is about 


51 aq. ft. 
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A definite guarantee was given by the stoker makers that the 
evaporation of each boiler should not be less than 12,000 Ib. of water . 
per hour, with an overload capacity-of 15,000 lb. per hour for short 
pericds, and an over-all efficiency of 72 per cent. 

We understand that the staff of practical chemists employed by 
the South Staffordshire Mond Gas Company were entrusted with the 
task of taking tests which should establish the results of the work 
actually done by the boilers. The tests showed not only that the 
guarantees were maintained, but an appreciable increase on the 
figures had been achieved. For instance, an overload evaporation 
of 17,000 Ib. of water per hour from each boiler, instead of 15,000 Ib. 
per hour, was obtained. 

Prior to the installation, the South Staffordshire Mond Gas Com- 
pany had found no little inconvenience owing to the fact that steam 
was required to be kept both during the night and from mid-day 
Saturday until Monday morning, when it was desirable that labour 
duties should stand at а minimum. 

The problem was, Could the stoking plant be so arranged that it 
could be coal fed in the usual manner at ordinary times, and the 
boilers gas fired during the hours of night and at the week-ends ? 
The flexibility of the system employed showed that the desired 
duality was perfectly practicable. ^ isi ^ 
The ¿gas ducts 
are let, into the 
flange of the 
stoker front and 
secured by means 
of a gas -tight 
joint. The baffler 
plates, which are 
situated behind 
the front, are 
arranged with a 
passage, the out- 
let being over the 
grate; the gas 
thus passes from 
the ducts to the 
furnace. There 
are two ducts to 
each flue—that is, 
four toeach boiler 
— each pair con- 
taining a breeches 
pipe placed im- 
mediately behind 
the hopper and 
passing thence to 
the gas supply, 
constituting an 
extremely simple 
and satisfactory 
arrangement. In 
order to ensure 
the requisite ac- 
cess of air to the 
gas, a valve is 
placed on the 
furnace front 
with an adjustab!e cover to regulate the amount of air supply. 
The air is conveyed into the furnace through a separate air duct, 
and does not mix with the gas until it reaches the inside of the flue 
where ignition takes place. 

The results have been such as to justify the firm in applying the 
idea to all their extensions of boiler plant since the method was first 
adopted. The fact that repeat orders have been placed for machines 
of the same pattern to those already supplied, for their new installa- 
tion of boilers, is in itself sufficient evidence of the efficiency of the 
method and its satisfactory solution of the problem it was designed 


to meet. . —m 


Useful Minerals in the United States.—According to the 
^ Electrical. Review and Western Electrician," a new booklet is 
being issued by the United States Geological Survey, entitled 
“ Useful Minerals in the United States." The publication 
gives particulars of several thousand new localities where 
minerals exist, special interest attaching to the deposits con- 
taining uranium and vanadium in the high plateau district of 
the West. 
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COAL ECONOMY. 
BY GEO. WILKINSON, 
(Borough Electrical Engineer, Harrogate.) 


There are few subjects more alive to-day amongst engincers 
and power producers than the problem of coal economy ; in 
fact, along with the question of “linking up " it may be said 
at present to occupy practically the whole area of investigation 
by power-house engineers. 

Linking up is at present more a matter of theoretical interest 
than of practical utility and with a few exceptions it is diffi- 
cult to make out a sound case for super-stations and linking 
up, especially in the face of such results as have been obtained 
in Walsall and elsewhere. 

The problem of coal economy, however, stands on a different 
and sounder basis. The needs of the countrv at the moment 
and the strenuous competition for business which will arise 
with other nations immediately after the war raises the question 
into one of pressing moment. 

It is clear that power-houses of from 2,000 н.р. to 5.000 Н.Р. 
have come to stav, also that the larger mills and factories 
owning their own steam and electric power-house will not find 
it economical to scrap their own plant in favour of a power 
supply from outside. 
ment takes place in the production of power—and such de- 
velopment is nowhere in sight at present—large numbers of 
boiler-houses of moderate size will continue in use ; therefore 
methods of economy must be found which are applicable to 
these cases. 

The most effective blow that can be struck against the 
present day waste of coal is to stop its use both in boilers and 
in the domestic grate in the raw state. It would be wise 
legislation on the part of the Government, as already suggested 
in the public Press, to pass an Act prohibiting, under heavy 
penalties, the use of coal for such purposes in its raw state 
after a certain date and offering special inducements to cease 
its use at early periods. 

In the home this can be met bv the use of electric and gas 
stoves, also by the use of a suitably prepared fuel of the coke 
order in the open fire grates. Economies in the electric power 
house due to improved methods of combustion would facilitate 
electric developments in the home by providing a supply at 
cheaper rates. | 

The question of pressing moment is, how is this economy of 
coal in the power station to be effected ? 

Some advocate the use of coke in place of coal for firing the 
boilers. This is not a practical solution :— 

1. Because enough coke 1s not available for the purpose. 

. 2. Because the increased demand would soon put up the 
price of coke to a prohibitive figure. 

3. Because coke, even under the most favourable conditions, 
cannot produce more than approximately half the steam from 
a given boiler plant as compared with good coal. 

All these are serious difficulties and the last objection alone 
rules the idea out because no undertaking would be willing or 
able to incur the cost of doubling the size of the boiler-house 
and the number of boilers to procure the same amount of steam 
from coke fuel which is now obtained from coal. Our boiler 
equipments are already too big and unwieldy. 

Again, other experts advocate the substitution of gas firing, 
which is a much better proposition, but it is just as effectively 
barred out with negligible exceptions due (1) to no gas 
supply being available, or (2) where available, the cost of supply 
is absolutely prohibitive and cannot compete with coal. 

Although it is possible to devise high duty boilers and effici- 
ent means of firing with gas, no gas undertaking with present 
day methods can supply gas at a price low enough to be attrac- 
tive. The writer has investigated this point repeatedly on 
behalf of local authorities, both in cases where the gas works 
is owned by the authority and where owned by a company, 
but always with the same result, viz., that the cost does not 
come out anvwhere near the cost of using coal. 

Schemes have been prepared for producing the necessary gas 
on site and alternative methods are available for this purpose. 
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The first involves the use of ordinary gas retorts on the lines 
in use by the gas supply undertakings, but the heavy cost of 
plant and the extra labour involved decidedly outweighs the 
economy and advantages realised by gas-firing the boilers. 

The alternative is the introduction of producers furnishing 
from coke or small coal a crude gas of low calorific value. Serious 
difficulties here again present themselves as the plant occupies 
large floor space, it involves an increase in capital outlay by 
at least three times over a coal-fired plant of equal output, it 
is also devoid of the necessary flexibility of output and is most 
expensive for extra labour in operation. 

Shortly stated, there is no gas plant available at present 
which can be introduced as an economy over coal firing. The 
difficulty, however, is not an insuperable one and there is a 
wide field awaiting the advent of a self-contained gas and 
steam producing unit of reasonable size and cost, which will 
furnish by-products from the coal and at the same time realise 
the exceptionally high duties and efficiencies which are to-day 
being realised by the few gas-fired boiler installations in use. 

Such plant must not entail a heavy increase in labour 
charges, it should call for no greater floor area for a given 
output of steam than coal plant, it should be sufficiently 
flexible in output to correspond with the fluctuation of demand 
and it should call for no more skill or intelligence in operation 
than is found in the average good boiler attendant and fireman. 

In the author's view there is evidence to show that success 
is possible on the lines indicated and it will doubtless be 
achieved. 

It is satisfactory to note that the Government is alive to 
the importance to the country of economy in coal and that 
the Privy Council has recently constituted a Board of Fuel 
Research charged with the prosecution of work and investi 
gation in this direction. 

The following notice has recently been issued to the public 
by the Press Bureau on behalf of the Government :— 

The Ministry of Munitions wishes to impress upon the public the 
desirability of limiting in every way possible the consumption of 
raw coal for industrial and domestic purposes. The valuable by- 
products of raw coal, which are essential for munitions of war and 
for food production. are recoverable only when the coal is dealt with 
at gas works or otherwise under proper conditions. Accordingly. 


whenever circumstances permit, coke and coal gas should be used 
instead of raw coal for steam raising. heating and cooking purpose 


It is impossible to add anything to the force of this direct 
and important appeal. 
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VOLUNTEER NOTICES. 


1st LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. С. S. Clay, V.D. 
Orders for the week; — 

Officer for the Week.— Platoon Commander No. 3 Соу. 

Ne xt for Duty.— Platoon Commander P. Bowden. 

Appoi ntments.— Sergeant E. A. Ullmann to be Platoon Commander, (date! 

1/6/17). 

The following to be Corporals :——H. С. Wood, W. J. 
Cross. G. J. D. Scott, W. E. Ismay. | 
The following to be Acting Corporals :—J. W. Brooks 
A. E. Salishury, W. Langford and G. T. Gillespy. 

All in No. 3 Coy. 

Monday, June 18.— Technical for No. 3 Coy., right half coy., at Regency: 
street ; drill, No. 3 Coy., left half coy. ; signalling class ; recruit: 
drill, 6.30. 

Tuesday. June.19.— Lecture 6.30, Sergt.-Instructor Higgs, '' Pontoon 
ing "; physical drill and bayonet fighting, 7.30 

Wednesday, June 20.—drill, No. 1 Coy., Left Half Coy 

Thursday, June 21. —Drill, No. 2 Coy., Left Half Coy. ; ambulance сах 
6.30 ; signalling class. 

Friday, June 22. —Technical for No. 3 Coy., Left Half Coy., at Regency- 
street ; drill, No. 3 Coy., Right Half Соу. ; recruits’ d ill. 6.30. 

Saturday. June 23. — N.C.O.'s Class, 2.30, under Coy.-Comdr. Hyman and 
the Instructor of Musketry. 

Sunday. June 24.— Parade Clapham Common (Tube Rlv.), 9.45 a.m. fer 
work at Bombing School. Uniform. Rations to be carried. — — 

Armlets.— Members are warned that armlets must be worn at all ple 
clothes parades. | | 

Musketry.— For al] companies see notice at Head quarters. 


Note.— Unless otherwise indicated, all drills will take place at Head 
quarters (Balderton-street, Oxford-street ). 
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At the recent meeting of tle Metropoliten 
IM v { Carriage, Wagon & Finance Co., Мг. F. Dudley 
Eri Ч 01165. Docker, C.B., gave particulars of the progress 
made by Federation of British Industries. Last vear there were some 

80 members, but the total was now betwcen 400 and 600, comprising 
representatives from practically the whole of the trading community. 

Mr. Docker seid the membership was steadily growing, but they 
wanted a minimum of at least 1,000, and they were poing to get them, 
There had never been a time in the history of the country when it had 
been so necessary for all to stand united. so that, though they were caught 
unpre pared for war, they should nct be found unprepared for peace. 
The federation would, and must, command the attention of the Govern- 
ment when framing industria] legislation, and be the established body to 
whom it would be essential (о (отп in all matters affecting trrde, nct only in 
the interests of the trading community, but also of the people as a whole. 

After a reference to the British Trade Corpn.sche me, Mr. Docker said 
that in regard to dealings with labour another wave of mischievous 
criticism had been experienced. Doubts were cast on the integrity of 
business men, and an attempt was being made to drive a wedge between 
the manufacturer and their employees. Since the war broke out most of 
the manufacturing companies had been controlled firms, and had had 
nothing whate vcr to do with the question of wages or the adjustment of 
labour differences. They had not been consulted іп апу direction, The 
result was that strikes were as frequent and disturbing as ever. He 
thought a strong case had been made out for the employer to deal with his 
own men and their unions without outside interference. He thought in 
that case there would be fewer strikes and better wages. In that connec- 
tion he referred to the formation of the Nationa] Alliance of Employers 
and Employed, the mectings in support of which in large industrial 
centres had had a good effect, engendering an atmosphere of greater 
friendliness, which he trusted would make furt her negotiations easier and 
more productive. In the future they must look forward to big trade 
de velo nts, and unless capital and labour played their proper parts it 
would be impossible to regain pne Empire's commercial supre тасу. 

* * i 

British Trade Ae aes oe of the Council of the L ndon 

Corporation. amber of Commerce was held last week to 

consider resolutions adopted by the Merchants' 

Committee and the Financial and Manufacturers’ “ection of the 
Chamter on the proposal to establish a British Trade Corporation. 

The opinions of these sections of the Chamber had been invited in 
order that the Council might come to a decision in view of the criticisms 
of the scheme in Parliament and elsewhere. After a lengthy debate, the 
following resolution was adopted unanimously: ‘‘ That the Council 
being in full accord with the gene ral objects set forth inthe re port of Lord 
Faringdon’s Committee оп ' Financial Facilities for Trade,’ and wai mly 
welcoming the intention of the Government to establish a corporation 
for stimulating and financing British enterprises, desire, however, to 
express their view that certain of the provisions of the general scheme 
appear to have a tendency to confer à monopoly. and that it should be 
clearly provided that the Corporation shall safeguard the mterests of 
merchants and traders. and not engage in direct trade in competition 
with them." It was also decided to ask the President of the Board of 
Trade to receive a deputation on the subject. 

On the other hand. Sheffield Chamber of Commerce consider that the 
recent criticixms upon the Corporation are unwarranted and ill-founded, 
and that, in the interests of British trade, it is of vital importance that 
the Corporation should commence its work without a moment's dels y. 

It is generaliv admitted that the powers of the Corporation may be ко 


employed as to put it into competition with merchants and traders, and. 


the Law Offe rs of the Crown are considering what amendments may be 
necessary іп order to make the position quite clear on this point. 
* * * * 
. Labour Unrest. The Prince Minister vece ntly шош that he 
proposed to appoint commissions which would 
investigate the question of labour unrest. and its causes, Cn Monday 
the names of the Commissioners were published, and are as follows :— 
(1) North-East Coast.—Sir Thomas Munro (chairman), Mr. P. Bright 
(employers! representative) and. Му. H. Davies ((omployces? represen- 
tative). (2) North-West Coast. — His Honour Judge Parry, Mr. John 
Smethurst and Mr. J. R. (Супек, М.Р. (3) Yorks. and East Midlands.— 
Sir George Croydon Marks, M.P., Sir Maurice Levy, M.P., and Mr. J.T. 
Mallon. (4) West Midlands.—Ma jor J. W. Hills, M.P., Mr. J. W. White 
and Mr. A. G. Cameron, (5) London and South- East.— His Horour 
Judee O'Connor. Mr. Allan M. Smith and Mr. J. Voce. (6) South- West.— 
М». W. W. Mackenzie, K.C, Sir A. Booth and Mr. G. Chi mba rs. (7) 
Wales, including Monmouthshirez— Мг. Lleufer Themes, Mr. Themas 
Evans, and Mr. Vernon Н.г. еги. (8) Scotland.— Sheriff T. А. Fyfe, 
Mr. Noel E. Peck and Mr. J. W. Ogden, J.P. 
It is proposed that the Commissioners shall bx gin werk imme diately. 


Storage Battery It has been rey.cated|y jointed | out Tat one 
Combination. g cat cdvantage Germany possessed over Great 
Britain was the fact that her manufactures 
were carr:cd out on a larger scale ard that there was a greater com- 
munity of interests between trade concerns than in this country. If, 
therefore, we are to bo in a position to compete with Germany after 
the war it is ev/dent that the large number of small concerns which 
are compoting with each other in different branches of electrical 
work will have to combine. An important step in this direction has 
been taken by three battery conccrns—the Hart Accumulator 
Co., the Pritchett & Gold and Electrical Power Storage Co. and 
the D.P. Battery Co.—who made a joint offer for the shares in the 
Tudor Co., recently advertised for sate by the Public Trustee. 

This offer has been acce pted, and it is satisfactory to note that arrange- 
ments have been concluded for the managers of the Tudor Co. to remain 
in office, thus ensuring continuity of business. Аз a natural se quence to 
the purchase of the Tudor shares, it is announced that negotiations are 
in progress for an amalgamation of t he four companies, and it is ho ped that 
a scheme will soon be evolved under which the united experience and con- 
nection of the various companies can be turned to the best account. 


„ЕРЕМИН * bth „ДАРЕК ee) 
We are pleased to see that the South Wales 

A ies ad ee Electrical Power Distribution Co., one of the 

* pioneer power companies, has made substantial 

progress during the past year, when over 20,000,000 units were sold, 
an increase of nearly 1,100,000 unitsover 1915. Motors of 7,422 H.p. 
were added to the connections, making a total of about 40,000 н.р. 
In responding to an appreciative reference by the chairman to the 
services of the genera] manager, secretary and staff, Mr. W. A. Chamen 
said there had never been a time when the prospects of the electrical 
industry in this country showed so much promise as now. Perhaps a 
new departure which was likely to come about within the next few years 
was the application of electricity to agricultural purposes, not merely in 
ploughing and performing agricultural operations, but in the actual 
stimulation of the growth of crops. Experiments were being carried 
on actively at Hereford, and he saw no reason why, as those experimenta 
promised so well, a great deal of the same kind of thing should not de- 
velop in rural districts, such as the Vale of Glamorgan and the Cow- 


bridge area. 
* * * * 


Tke annual report of the Salford Corporation 

Eon Supply electricity department is abstracted in another 

: column, and the manager (Mr. J. A. Robertson) 

and his staff are to Le heartily congratulated upon the notable 

success they have achieved under conditions of difficulty. The 

output was increased by 4,700,000 units, owing to the demand for 

power; the gross profit was about £16,000 and the net profit about 

£5,000 more than in the previous year. A sum of £12,000 was de- 

voted to the relief of rates and a balance of £9,300 carried to the 
renewals fund. i 


The most satisfactory feature, however, is the modernisation of the 
generating plant which has been carried out during the past three years, 
mainly out of the renewals fund. We have always been strong advecates 
of the creation of adequate reserve and renewal funds for electric supply 
undertakings and the experience of Salford clearly proves the great 
utility of these funds, especially in times of crisis like the present when 
there are difficulties in obtaining borrowi g powers. As there is no well- 
managed progressive business without its reserve, depreciation and re- 
newal funds, so there should be no municipal electricity undertaking 
without adequate financial resources, in the shape of reserve Ор renewals 
funds to meet contingencies, to provide for the obsolescence of plant and 
to pay for connecting up new consumers whenever necessary. As Our 
readers know, the legislation relating to the electric supply industry is 
not very satisfactory, and we think the time has come when every’ 
undc rtu ker—loca] authority or company —should have adequate powers 
to develop its undertaking to the utmost. The good of the community 
requires this much and we hope that one of the results of the Electrio 
Power Committee of the Вогта of Trade will be а cedifieation of tho 
Electrie Lighting Acts and such a modification of the law as will remove 
the present shackles upen the industry. 


* * * * 


It is announeed that the Minister of Munitions 
Fas mace further orders under the Munitions of 
War Acts, 1915 and 1916, under which 44 addt- 
tional establishments have beem ceclared controlled establish- 
ments, bringing the total numer of controlled establishments up to 
4 042. 


Controlled 
Establishments. 


D2 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Derby.—To cover the cost of extensions at the electricity gencrating 
station application has been made for sanction to borrow £7,500. 
The Council is also recommended to sanction an expenditure of £2.000 
for mains and £4.000 for electric motors, and application is to be made 
for sanction to borrow these amounts. | 


Hackney (London).—In November last application was made to 
the L.C.C. for a loan of £6,500 for linking-up the Council's under- 
taking with the North Metropolitan Electrie Power Supply Co. 

It appears that the Borough Council has no authority to borrow money 
in respèct of expenditure upon work outside the Councils area, and the 
arrangements with the North Metropolitan Со. have been modified so 
that the company shall defray a moiety of the cost, and the Council will 
provide the other moiety (£3,500) in respect of works wholly within the 
Council's area. Upon the loan of £9,685 for extensions of the electricity 
station buildings, &c., the rate of interest will be 5 per cent. and it is 
proposed to take up this loan from the L.C.C. 

Luton.— Application has been made to the L.G. Board for sanction 
tc borrow £3,660 for extending the supply mains to various factories. 

Tonbridge.— Last week the Urban Council decided to sanction 
extensions of the electric supply undertaking in order to be able to 
supply electrical energy to two large works in the district. 

The chairman of the Electricity Committee (Councillor P. G. Lawson) 
announced that they had received a letter from the Eyre Smelting Works, 
stating that the firm were pre pared to sign an agreement to take а certain 
amount of electricity from the Council, and also another large firm had 
made an application for a supply of electricity on the following terms : 
"Consumer to pay loan charges in respect of cost of overhead cables from 
works (estimated at £2,400). No guarantee would be given as to quan- 
‘tity of electricity to be consumed, but, in the event of the annual revenue 
exceeding £1,200, 10 per cent. on amount of loan charges was to be de- 
-dueted for cach £120 of additional revenue, He moved that the chair- 
mam and clerk Бе authorised to affix the seal of the Council to the agree- 
ment with the Eyre Smelting Works on an assurance being obtained that 
the loan of £2,730 could be obtained at a rate not exceeding 51 per cent. 
"The other firm's application was for an amount of power which meant 
doubling their output at least. lf they had had their way they would 
ibave deferred the work till after the war. for the present was a very 
e xpenaive time for extensions. They did not know whether the cost. of 
engineering works had reached its maximum ; they certainly did not 
think it was likely to be much reduced when the war was over, nor pos- 
sibly for a number of years afterwards, But the war had brought them 
that business, and it rested with them to take the opportunity for exten- 
sion, for although the business involved the spending of a Jarge amount 
of money it also had the advantage that they had immediate customers 
and were assured of a large guaranteed Income, which would nearly 
cover the working cost and loan charges оп the capital raised. Last 
year’s Output was 346,000 units. The first of the new customers would 
require 300,000 units, and the second 384,000 units, which would amount 
to £4,275 per year. The capital tequiicd was £17,000, which at 9 per 
cent. for loan charges would represent. £1,530 per усаг. He was more 
than ever convinced of the possibilities of Tonbridge as an industrial 
centre. Its geographical position and its position as a most important 
railway junction made it a highway to the Continent, and if they were in 
a position to supply unlimited cheap power, there was nothinginthe way 
of making Tonbridge one of the most attractive of industria] positions. 

Wolverhampton.—The Electricity Committee report that with 
regard to a proposed extension of plant estimated to cost £67,100, 
the position had recently changed, in consequence of representations 
made by a Government department. 

Further supplies of current had been asked for, the department itself 
requiring another 4,000 kw. It was, therefore, necessary for further 
boiler plant to be provided at once. The boilers originally arranged for, 
even with a special priority certificate, could not be made until very late 
in the year, and the Government de partment agreed that, in order to meet 
the new conditions, it would be necessary to commandeer (if possible) 
boilers made for another purpose. Through re-arrangements made else- 
where, the Government were placed in possession of a number of Stirling 
boilers which were being completed for other work. "These boilers were 
each smaller than thcse already arranged for, and the electrical engineer 
(Mr. 8. T. Allen) had prepared а scheme for utilising three of the smaller 
boilers instead of two larger ones. The estimated cost, including the 
three boilers with mechanical stokers and an extra chimney stack and 
flues, is put at £24,687, compared with £18,457, the amount of the tenders 
which the committee had proposed to accept, but the evaporative capa- 
city of the three boilers would be 20 per cent. higher than that of the two 
original boilers. The Corporation, however, think that only £2,960 of the 
extra cost should be borne by them. 

The chairman of the Electricity Committee and the Electrical Engi- 
meer have been authorised to accept a tender for e.h.t. switchgear, esti- 
mated to cost £2, 100. 

An agreement has been entered into with Messrs. Albright & Wilson for 
a supply of electrical energy. 


GENERAL. 


Birmingham.— The accounts of the tramways and electric supply 
departments for the past vear were approved by the Corporation 
last week. 

Certain increases of tramway fircs were authorised. 

It was also deeided to purchase a pece of land at Nechells at £100 
for the electricity department. 

Board of Trade Electric Power Committee.—In addition to thore 
previously mentioned in our columns, the following local authorities 


. have passed resolutions protesting against the inadequacy of the 


representation of municipal electricity undertakings on the com. 
mittce. А 

Burnley, Canterbury, Carlisle, Colchester, Exeter and Gloucester Cor- 
porations and St. Ane’s-on-the-Sea and Tonbridge Urban District 
Counc ls. 

Bootle.—The Electric Power and Lighting Committee has had to 
dechne pew consumers as the capacity of the generating plant ha» 
been reached, and new plant cannot be obtained. The new eon. 
sumers would have meant a revenue to the committee of about 
£9,000. 


Clayton.—A further discussion on the electric supply question 
took place at the recent Council meeting. 

Mr. ANDREWS moved that the Council rescind its resolution (passed 
on Dec. 6, 1916) wh reby it gave consent to the granting by the Board of 
Trade to the Electrical Distribution of Yorkshire (Ltd.) of a previsional 
order. He said the Council ought to b? prepared to open up the question 
of the merit of the schemes of the company and Bradford for supplying 
electricity to Clayton. 

During the discussion it was pointed out that the Council were not it. 
possession of Bradford's final terms, and to throw over the company 
before knowing Bradford's terms would decrease the Council's bargaining 
power. Eventually Mr. Andrews agreed to postpone his motion until a 
future meeting of the Council. 

Derby.— Last week the Council revised the scales of pay and war 
bonuses for their employees. š 

In th course of the discussion Ald. Wilkins stated that at the elec- 
tricity works 72 men were now doing for £142 a week the work for which 
108 men were paid £168 before the war, while output had increased 
from 7,000,000 to 12,000,000 units. 


Falkirk.—The burgh electrical engineer (Mr. R. Allan Brown) has 
resigned in consequence of his acceptance of a commission in the 
R.N.V.R., attached to the R.N.A.S. The Council are endeavouring 
to find a substitute to carry on until the conclusion of the war. 


Halifax.—At last week's meeting of the Corporation Ald. Spencer 
submitted an option to purchase land at Copley as a possible site 
for new electricity works, and he moved :— | 

That the Council empowers a sub-committee to take expert opinion 
as to whether the land is suitable for the purpose of new electricity work 
or whether any other site is more suitable, such sub-committee to b 
allowed to spend £350 or such sum as may be necessary to obtain detailed 
information useful for them to report to the Council at a later meeting 
as to the advisability of erecting a new electricity station. 

The resolution was lost by one vote, and subse quently it was resolved 
that the question be adjourned to a special meeting of the Council to be 
held at an early date, | 


Increased Charges for Electrical Energy.—The charges for current 
are being increased at the following places :— 

Newport (Mon.) Council is increasing its charges by 10 per cent. — 

Worksop Council is increasing the charge for current for lighting by 
$d. per unit. 

Sheffield.—The Electric Supply Committee proposes to increase the 
salary of the general manager and engineer (Mr. S. E. Fedden) from 
£900 to £1,000 per annum, with two further annuál increments of 
£100 each. The salary of Mr. H. E. Yerbury (deputy general 
manager and engineer) is to be increased from £600 to £700. — 

It is proposed to apply to the Board of Trade for a provisional electric 
lighting order for the Wortley rural area and other districte surrounding 
She ffield. А 

The electric supply mains are to be extended so as to supply two 01 
three additional factories. 

The Health Committee has asked the Electric Supply Committee t? 
provide a reserve supply of electricity for the Dumley-street destructor, 
at a cost of £830. 


Wallasey.—It was announced that the Government had paid 
£6,203 compensation for the commandeering of a turbo-generatot. 
That had practically placed the undertaking in the position it would 
have been if the plant had net been removed, so far as finance was 
concerned, and it had also established a. basis for future claims 
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Wolverhampton.—The General Purposes Committee has endorsed 


a recommendation of the Electricity Committee, that the salary of 


Mr. 5. T. Allen, borough electrical engineer, be increased from £600 
to £800 per annum, as from the Ist inst. 


LIGHTING AND INDUSTRIAL POWER. 


Electric Cranes in Tin-plate Works.—" The Iron & Coal Trades 
Review " contains brief particulars of the shcet and tinplate plant 
which is being built by the Bethlehem Steel Co. at Sparrows Point, 
Md. i 

The hot-mill building is 147 ft. by 980 ft., with a bar shed 70 ft. hy 
280 ft. and a 15-ton electric crane. The mill building is constructed to 
accommodate 24 mills and accessories. The hot mills are driven by t wo 
1,200-H. P. motors, three milla on each side of each motor. This building 
contains two 25-ton electric cranes. Each mill is equipped with 3 fur- 
naces, one pair furnace and two sheet furnaces. The cut sheet bars are 
delivered at the rear of the furnaces by a 10-ton cleetrie стапе and 
charged into the pair furnace automatically bv an electric. charger. 
The cold-rolling department consists of 12 stands of 24in. by 36 in. 
cold rolls, driven in tandem of three by a rope drive from 1,200 н.р. 
motor. When the 24 mills go in operation there will be an annual 
production of approximately 2,000,000 base boxes. 


Spain.—4A new company, entitled the Sociedad Industria de Cobre 
Electrolitico, has been recently formed in Parcelona for the erection 
of works for the electrolytic production of ser mless co] per tubes. 

During the past year the Bassonia ('o. expended about £40.000 in 


modernising their steel sheet and tin-plate works at San Miguel de , 


Basauri and in putting down electric power plant. 


ELECTRIC TRACTION. 


Birkenhead.—The Tramways Committee have abolished half- 
penny fares and generally revised and increased the tramway fares, 
in order to meet the increased expenses. 


Blackburn.—The tramcar service between Wittoo Stocks and 
Cherry Tree will be discontinued in order that the rails may be 
taken up and utilised in repairing other sections. 


Blessington Steam Tramway.—There is an agitaticr to get the 
Government to take over the control of this line. 

At a meeting of Wicklow ratepayers last week a resolution in favour 
of this course was adopted. | 

Mr. John Moran. solicitor and secretary of the Rate payers’ Association. 
said that if the Government would not take over the line they should 
make a grant to clear the debt, and give the company a chance of 
negotiating with some other concern and possibly have the line electrified, 

Bootle.— After lengthy negotiations the Council entered into a new 
agreement (for 25 years from July 1) with Liverpool Corporation for 
the repair and maintenance of the local tramways. ` 

The agreement provides that Liverpool shall pay a rental of £500 a 
year for the first six years and £1.000 a vear for the remaining period. 
Liverpoo] Corporation will be responsible for the upkeep of the rails and 
paving within the tramway limits, and Bootle Corporation will do the 
final reinstatement work. With regard to the overhead equipment, 
Liverpool will allow Bootle £43 per mile per annum for maintenance, the 
equipment to be handed over to Bootle at the end of the period in a pro- 
pr useable condition, All claims under the arbitration proceedings are 
to he withdrawn, each party paying its own costs, and Liverpool Cer- 
pration is to refund to Bootle the amount of rent outstanding. 

Glasgow.— The Tramways Committee has instructed the manager 
(Mr. James Dalrymple) to discontinue the prize drawing. 

The sale of tickets has been suspended. bnt, in view of the success of the 
scheme, the committee is endeavouring to legalise the drawing, cither 
under the Art Unions’ Act or by special legislation favouring prize draw- 
megs for war purposes by public bodies. | 

Last week the Corporation granted a war bonus of 4s. per week 
to male employees and 2s. per week to female employees having 
six. months! service, except those in receipt of Government or 
Corporation allowances. Th- increase represents about £40,000 per 
annum. 


Manchester.— On Tuesday the Tramways Committee considered 
the City Council's demand for £100,000 in relief of the rates this 


year, instead of the £50,000 which the committee proposed to con- ' 


tribute. 

А sub-committee was instructed to devise ways of raising the moncy, 
which may involve a slight increase of fares. 

It will be remembcred that at the recent meeting of he Corporation a 

resolution instructing the Committee to increase their contribution to 
. £100,000 was carried by 48 votes to 45. Some councillors contended 
that “ by the system of rate aid they raised fares and put the burden 
On the working man so as to save ' he rates of the big man." 

A motion to increase the contribution of the Electricity Committee 
from £16,570 to £30,000 was, howe ver, lost. 

Middlesex Tramways.—Last week the County Council sanctioned 
an increase in the fares of the Metropolitan Electric Tramways. 

The new fares are based on the principle of three consecutive stages for 
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a penny. Workmen's fares are to be half those for ordinary passengers, 
with a minimum of 14. and a maximum of 4d. е 

Mr. MaRrow REED said the amount of the advance had Бе еп settled 
by arbitration, and th» increased fares were granted condition ally on as 
larg> à sum as possible from the advanced rate being allocate d for the 
benefit of the employees. tet 

Nottingham Tramways.— Nottingham Corporation has applied to 
the Board of Trade for 12 months’ further extension of tim e for the 
purchase of lands in connection with the proposed tramw ays from 
Beeston to Nottingham, authorised by the Nottinghams hire and 
Derbyshire Tramways Act, 1903. 


Tramway Transfer.—-Fccles Corpo:ation intend to lease the tram- 
ways in the borough to Salford Corporation for 35 years from March 
31, 1904. À 

Salford Corporation is to pay to Eccles Corporation £6,676. 16s. per 
annum (10 per cent. on cost of construction and electrical equipment) ; 
and also the amounts required annually for redemption of balance of 
capital (£10,381. 175. 81.) expended by Eccles Corporation. 


Tramway Workers’ Wages.— Last week the Committee on Produe- 
tion (Sir David Harrel, Mr. J. Duncan Elliot and Mr. Geo. Rowe) 
heard applications made by the Amalgamated Association of Tram- 
way and Vehicle Workers to a number of tramway authorities in 
Lancashire and Cheshire for a 10s. a week advance in wages for male 
and female employees. 


MISCELLANEOUS. 


Coal Economy in France.—The Government has issued a decree 
prohibiting the use of gas from 8.20 a.m. to 12.30 p.m., from 2 to 
5.30 in the afternocn and from 9 at night until 4.30 in the morning, 
but the Minister of Armaments may grant exemptions from this rule. 

The engineers of electric supply companies have been instructed ''to 
endeavour to find means of substituting electrical energy for steam 
engines in factories." 


Enemy Fitms Wound-up.—The Controller of the British Graetzin 
Light Co. has applied for a release. Objections to the Board of 
Trade before June 16. 


Engineers’ Wages.—The chairman (Mr. J. T. Brownlie) and 
general secretary (Mr. R. Young), of the Amalgamated Society of 
Engineers, have presented a new demand for an increase of wages 
for their members. | 

It is stated that, in accordance with the agree ment arrived at between 
the Engineering Employers’ Federation and the trade unions in the en- 
gineering and foundry trades in February, 1917, they are making an 
application for a national advance of wages. on behalf of their journey- 
men and apprentices, equivalent to 100 per cent: on the wages obtaining 
in July, 1914—that is. a wages advance of 100 pcr cent., less advances 
granted during the war period by the ('ommittee on Production. 16 is 
understood that the claim of the men's representatives is that the 100 
per cent, asked only represents the difference in cost of living The cost 
of living, they say, is now twice as much as it was in July. 1911. 


Exports from Fcreign Countries.— The supplement to the “ Board | 
«f Trade Journal " of the 7th inst. contains complete lists of articles 
wh'ch, according to the latest information received by the Board of 
Trace, are prohibited to be exported from Norway, Portugal, Russia, 
Spain and Sweden. The supplement also contains a reprint of the 
United Kingdom contraband list in its present form. Copies may 
be obtained at a cost of 3d. (34d., post free) from any bookeeller, or 
from H. M. Stationery Office, Imperial House, Kingsway, W.C. 2. 


New Home Industries. — The Board of Trade Department of Com- 
mercial Intelligence (73, Basinghall-street, London, E.C.) invites 
manufacturers to inform the department of new industries or develop- 
ment of existing industries established in this country. 


Nottingham and Derbyshire Tramways Fill.—Th's Bill was read а 
third time in the House of Commons on Monday. It has already 
passed the House of Lords. 


Tribunal Cases.—At Sheffield last week the cases of 149 em- 
plovecs of the Corporation Electric Supply Department were 
dealt with. | 

It was said that 183 men in the department had beencit here xempted 
or scheduled, but there were 84 men who were neither one or the 
other. They could not give up voluntarily any of their 267 men, but, 
in fact, could do with more. In а pre-war year they preduced 26% 
million units of electrical energy, but the present output was 220 
millions. Applications were now in hand for an increase of 40,000 
h.p. and there was also another scheme on hand. The department 
did not wish to retain the young single men, but if they lost any of 
those men efficient substitutes must he forthcoming. | | 

In view of negotiations in regard to substitution the Tribunal 
agreed to adjourn all the cases for 14 days on the understanding that 
appeals could be made in all cases not covered by certificates or 
exemption. 
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TENDERS INVITED AND ACCEPTED. 


WAR AIARA RATA ARORA AAA nnn үз үт үзү 
Boiler-House Plant and E.H.T. Switchgear. 


GLascow Corporation invite tenders for the supply of boiler-house 
plant and extra-high-tension switchgear (2,000 volts). Specifica- 
tions and forms of tender from the engineer, Мг. W. W. Lackie, 
75, Waterloo-street, Glasgow. Tenders to the town clerk, Sir John 
Lindsay, City Chambers, Glasgow. See an advertisement. 


Induced Draught Plant, Fuel Economiser Extensions and Cooling 
Towers. 

The Corporation of Newport (Mon) invite tenders for (Section 1) 
induced draught plant ; (section 2) additions and extensions to fuel 
economisers ; and (section 3) cooling towers. Forms of tender, &c., 
from Mr. A. Nichols Moore, M.I.E.E., borough electrical and tram- 
ways eng,neer. Tenders to the town clerk, Mr. Albert A. Newman, 
by 10 a.m. June 30. See an adrertisement. > 


Laying Cable Ducts, &c. 

KEIGHLEY Corporation require tenders by June 18 for laying 
porcelain cable ducts and building manholes т connection with a 
new h.-t. feeder. Particulars from Borough Electrical Engineer. 


Coal Bunkers, &c. 
WOLVERHAMPTON Corporation require tenders by June 22 for the 
erection of re-inforced concrete coal bunkers at the electricity works. 


, STRETFORD.—The Council has accepted the tender of Veritvs Ltd., 
for two 15 н.р. motors at £02 15s. each, and that of С. Bullock & Co. 
(at £20) for the repair of the jet condenser. 


WOLVERHAMPTON.—The Council has conditionally accepted the 
f ollowing tenders :— 

Willans & Robinson, turbo-alternator set, consisting of 5,000 kw. 
steam turbine-driven alternator, with exciter, concensing plant, auxi- 
liary steam and motor-driven pump. piping and connections, air-filtering 
plant, &c.. £22,690 ; Higgs Bros., three 10 н.р. and One 5 Н.Р. motors, 
£180 : Stirling Boiler Co.. boiler plant, £24,687 : Gibbons Bros.. кесе] 
works for 100f of engine-100m., £350. 
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FINANCIAL 


MUNICIPAL ACCOUNTS. 


Grm M ema 


Birmingham.—The accounts of the mun'cipal tramways for the 
year cnded March 31 show gross capital expenditure £2,494,256 
(increa: e £4,825), of which £18.688.876 is Gutstai ding. 

Revenue was £838,725 (against £771,117 in prev.ous year) and working 
expenses were £632,165 (£534,080). leaving gross profit £206,560 
(2237.037). to which is added £10,085 (£10.213) from motor-bus account, 
making total gross profit £216.645 (£247,250). Interest and sinking fund 
charg:s, &e.. absorbed £140,354 (£139,501), leaving net profit £76,291 
(£107,749). cf which £66,206 (£57,749) is being transferred to reserve and 
£10,085 to suspense account. Average traffic revenue pcr car mile was 
10-040d. (12:974d.) and working expenses were 10-667d. (9-057d.). 
Passengers carried were 171,445,020 (103,258.584). end car miles run 
14,223,007 (14,151,683). Units used were 2-002 (1-9) per car mile. | 

Huddersfield. At Dec. 31 last the clectricity department had а 
gross expenditure of £293,637 (incrcare of £5.000 ovcr 1915), of 
which £137,574 is repaid or in sinking fund.. 

Revenue was £79,508 (compared with £63.945) snd working and 
general expenses were £54,857 (£42,326), leaving £24,651 (£21,618). 
Interest required £11,389 (£9,193) and redemption fund and re payments 
£9,162 (£8,984), so that the net surplus was £4,099 (£3,441). of which 
£2,200 (£2,150) is being devoted to relief of rates. Units sold were 
14,323,631 (10,536,374). There are 6.674 (6,461) consumers, with 
811,845 (687,704) equivalent 8 c.-p. lamps connected. 

Nottingham.— The accounts of the clectricity department for the 
year ended March 31, 1917. show gross capital expenditure £485,109, 
of which £252,785 is outstanding. 

Revenue was £115.939 (compired with £109.544 in previous year), 
working and general expenses were £82,775 (£69,487), leaving gross 
profit £33,164 (£40,057). Interest required £10,585 (£11,132), and 
sinking fund and repiyment of loans £17,217 (£17,247), and £2,332 
(£6,677) has been plac to reserve, leaving a bal nce of £3,000 (€£5.000), 
which ix to be applied in aid of rates. Units generated were 16 296.086 
(15,336,017) and sold 14,717,442 (13,854,461). The total maximum 
supply demanded was 6.856 kw. (6,775 kw. ). 
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APPOINTMENTS VACANT. 


The Governors of the Central School of Science and Technology, 
Stoke-on-Trent, invite applications for the post of principal of the 
department of mechanical and electrical engineering. Salary £500 
to £750 per annum. Forms of application, which must be returned 
by June 23, can be obtained from the clerk to the Governors, Dr. 
W. Ludford Freeman, Education Offices, Town Hall, Hanley. 

The Government of the Union of South Africa require an industrial 
adviser to the Industries Section of the Department of Mines and 
Industries. Salary, £2,000. Applications to the High Commis. 
sioner, 32. Victoria-street, London, S.W. 1, by July 31. 

Switchboard attendants are wanted for a generating station in the 
Manchester district. See advertisement. 


BUSINESS ITEMS. 


The New Switchgear Construction Co. (Ltd.) have appointed 
Messrs. Plunket & Abbott, of Lynwood, Llanishen, Cardiff. as 
representatives in the S. Wales District (including Glamorgan and 
Monmouth); and Мг. R. Н. Willis, M.I. E. E., 211, Produce Exchange, 
Cathedral-stieet. Manchester, is the company's representative in the 
Manchester district. 


Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to Le de'ivered by noon of July 12. 
Fur-her particulars are set cut in an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Claims against the Colston Electrical Works (Ltd.) (in liq.), 9 
Denmark-strcet, Bristol, a:e to be sent by June 22 to Mr. C. H. 
King, 26, Baldwin.strcet, Bristol. 

The discharge of Harry Neville Kave, engineer, 31, Kingsthorpe- 
road, Svdenbam, Kent, is suspended for two years ending April 27, 
1919. 

Winding-up Petition.—A petition for the winding-up of Steel's 
Electrice & Engincering Co. (Lid.) will be heard in the High Court 
on June 189. 


MATTERS. 


Salford.—1n presenting the accounts of the electric supply écpart 
ment to the meeting of the Corporation last week, the chairman of the 
Electricity Committee (Councillor Billington) said that last yar he 
was able to announce an increased out put and also an increase m the 
amount of the gross and net protit. This year's results constituted 


а new record. The increase in output was no less than 4,700.0" 


units, while the income had increased from £133,764 to £156,003. 
The gross profit had increarcd from £70,139 to £86,029, which was 
equal to 11 per cent. on the total capital expended, or 21 per cit. 
on the unredcemed capital of the undertaking. | 
After contributing the large sum of £32,400 to sinking fund and £17.00 
for intcrest, there was a net profit of £21,354, compared with £10.595. 


"That result did not, however, represent the full value derived from the 


partial modernisation of the works. When compared with pre-war cen- 
ditions, they found that the department was now paying £27.00 of 
additional expenditure owing to war conditions. "The ineveased cost of 
fuel was responsible for £12,000, increased sinking fund £6,000, increased 
taxation nearly £3,000, allowances to men on service and war honus. 
about £3,500, interest and insu‘ance about £2,600. Against that m- 
creased expenditure there was an increased income of £13,300 resulting 
from the increased charges which came into op:ration last угат, £0 that 
the net cost to the undertaking of additional charges due to the wer was 
£14,000, or, in other words, under pre-war conditions, the net pront 
(which was due entirely to the changes made during the last three years) 
would have been £35 000 instead of £21,000. ‘The increased out put а 
largely due to the demands made by manufacturers for power to сат} 
out war contracts and ordinary extensions(e xce ptin sp^cial cases) had been 
susp^ndecd during the war. The capital account had b-en increased only 
by £26,500 during the year, while the amount redeemed had been £32,400. 
It was a striking fact that while the department had during the last 
three years replaced the obsolete plant in the engine room with medern 
plant of nearly twice the capacity. and had also adopted а Ыш ег 
transmission system involving the laying of new high-tension mains ant 
equipment of three sub-stations in addition to smaller sub-statiens p 
consumers! premises, the capital indebtednees was actu Hy lese than i 
was prior to the alterations being made. Frem the net profit £12,000 had 
been allocated to the relief of rates, and the balance of £9.300 carried to 
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renewals fund, which now stood at £18,000. During the last two years 
there ' ad been expended from that fund £41,000 on work which would, 
under norma] conditions. have been purchased with new capital. On 
the other hand, the fund had been increased by £26,000 from profits and 
by £19,000 from the sale of disused copper mains. It would be generally 
agreed that those results showed the depirtment to be in a thoroughly 
sound financia] position, and with increasing business there was every 
reason to believe that the good results of the year would be continued. 
While t hey had partially modernised t he works and had been able to cope 
with a 50 per cent. increase in the demand which could not possibly have 
been met under the old conditions there still remained much to be done. 
They were nearing the limits of out put from the existing works, and it 
would be necessary for the committee to carefully consider the wzole 
situation with a view to making such extensions as would be sufficient 
for present purposes and to meet all the demands for electricity which 
were likely to arise in the future. Cheap power was a vital necessity for 
manufacturers, and that town dep^nded wholly on its manufacturers for 
its life and prosperity. It was the duty of the Corporation owning the 
undertaking to do everything possible towards assisting manufacturers, 
and placing them in such a position that they might be able to meet 
comp?tition from their rivals in other towns and from abroad. The 
exp?nded capital of the undertaking was £760.000, and there has been 
paid off £360,000, leaving a present debt of £400,000. 

Councillor McDovGALL (deputy chairman) said the next time the mem- 
bers had an opportunity of going through the electricity works they 
would find practically all the old plant scrapped and new machinery in 
working Order. It had not always been the wish of the Council to pay 
for brains in connection with that undertaking, but it wasthe payment for 
brains which had brought about the results the chairman had giventhem. 


Walsall.—The accounts of the tramways department for the year 
ended March were approved by the Council on Monday. 

The net profit was £11,170, out of which it was proposed to allocate 
£5,000 to relief of rates, in addition to £2,000 already set aside for that 
purpose. The pissengers carried were 10,394,050, and total revenue was 
£53,584, the highest on record. The balance (£3,146) on the omnibus 
service was placed to a special reserve fund. 

West. Hartlepool.—At March 31 the capital expenditure of the 
electricity. department was £147,377 (increase £1,954). of which 
£53,718 has been redeemed, in addition to which the sinking fund 
amounts to £6,701. 

Revenue was £22,014 (against £18,939 in previous year), and working 
expenses were £12,154 (£8,747). leaving gross profit £9,860 (£10,192), 
increased to £19,030 by interest on sinking fund investments, бс. In- 
terest on loans required £3,107 (£3,292), income tax £862 (£342), loans 
redemption and sinking funds £3,707 (£4,218) and instalments of loans 
52,839 (£2.175). net result being a deficit of £496 (compared with a sur- 
plus of £316). Coal cost £3,279 (£1.646), but the bulk of the power is 
derived from waste heat obtained from local blast furnaces in return for 
energy supplied. 

The tramway accounts show gross capital expenditure £83,767 (in- 
crease £5), Of which £8,082 has been repaid. The reserve fund amounts 
to £7.079 and sinking fund to £310. Revenue was £22,870 (£19,482) 
and working expenses were £15,084 (£13,126), leaving gross profit £7,786 
(£6,355), Or £8,012 (£6,445). including discounts and interest on invest- 
ments. Cost of lease of line and interest on loans-absorhed £3,453 
(£2,864), sinking fund £1,560 (£1,486) and repayment of loans £847 
(£816), leaving £2,151 (£1,278) to carry to reserve. Car miles run were 
488,870 (468,792) and average total revenue was 11-224 (9-974d.) per саг 
mile. 


COMPANIES’ MEETINGS AND REPORTS. 


onn d 


ALTRINCHAM ELECTRIC SUPPLY (LTD.).— At the recent meeting it 
was stated that during the past vear 36 new installations were connected 
to the mains, and after allowing for disconnection and reconnections 
there were on Dec. 31 Jast 1,699 actual consumers. After providing for 
interest on debentures, premium on debenture redemption policy. &c., 
the profit is £4,903, which added to £918 brought forward, makes £5,822. 

2ducting dividends On the preference shares (£2,400), the sum available 
is £3,422, of which £500 has been placed to general reserve, £1,500 to 
reserve for depreciation of plant, &c. and £447 reserved for excess profits 
duty, leaving £975 to be carried forward. The sum of £10,357 has been 
exp?nded on additional plant, mains, &c. Plant absorbed £7,575 of 
this, the principal items being in respect of a new turbo-generator, &c., 
which was found to be necessary to cope with the additional current 
required for power. The expenditure has had to be met temporarily 
out of the company’sresources. and under these circumstances the Board do 
not considerit desirableto declare any dividend uponthe deferred shares. 


BIRMINGHAM DISTRICT POWER & TRACTION OO. (LTD.)— At the 
meeting on Monday Mr. С. S. B. Hilton said that their difficulties had 
n intensified during the past vear and he feared they could not look 
for much relief in the near future. The traffic receipts of the tramways 
were £63.070, or nearly £7,000 better than in 1915, and the total revenue 
(£113,986) showed the substantial increase of £7,900. The expenses, 
Owing to the increase in the cost of materials, additional war bonuses and 
advances in wages, showed a considerable increase. They had credited 
£9,000 to renewals fund and £5,000 to reserve, but only £515 was ex- 
pended On renewals during the year, compared with £2,517 in 1915, 
wing to the impossibility of obtaining materials or labour The wear 
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and tear of the track and rolling stock was becoming more accentuated 
day by day, and the cost of renovation, when that became possible, 
would inevitably be increased. It was, therefore, wise to accumulate as 
large a fund as possible for that purpose, and they now had £26,472 in 
the renewals account and £26,493 in the reserve account. The directors 
recommended a dividend of 41 per cent. on the preferred ordinary shares 
for the year, leaving £5,509 to be carried forward, compared with £2,251 
brought into the account. The returns from investments amounted to 
£46,910 (against £45,364), orabout 4} p?rcent. The largest individual pay- 
ment was received in resp?ct of the holding in the Shropshire Power Co. 
That company's nct receipts for the year amounted to £55,998, and after 
placing £12,080 to reserves it paid a dividend on the ordinary shares cf 
4 per cent. (compared with 33 per cent.). carrying forward £4,665, against 
£1,984 brought in. The company's output showed an increase of 115 
per cent. and it was still growing. The busine s of the Birmingham & 
Midland Motor Omnibus Co. was adversely affected by the petrol restric- 
tions and shortage of skilled labour. It had to reduce its services where- 
ever possible ; the less remunerative mileage had been eliminated and 
the fares had been increased, with the result that the company was able 
to рау a dividend of 5 per cent. on the ordinary shares and to carry 
forward £2,072. Having so large an interest in an omnibus undertaking 
he thought it would be interesting and useful to remind them that every 
omnibus in regular work contributed in taxes from £50 to £60 рес annum, 
or about 3d. per mile run, which ought to be spent in road maintenance, 
but which during the war had been diverted to other objects, and mean- 
while individual road authorities were endeavouring by other means to 
comp:] omnibus owners to contribute to road maintenance in addition 
to the heavy sums paid to the local *ates. That was very undesirable 
from every point of view, and would, he hoped, be strongly resisted. 
The tramway companies in which the company was inte.ested had in 
almost every case paid slightly larger dividends and carried forward in- 
creased amounts to reserve. The provision for repairs and renewals was 
a matter requiring the most careful consideration, and provision on as 
large a scale as possible had been made for carrying out the necessary 
work when conditions were favourable. The larger amount at credit of 
reserves arose to a great extent fro the fact that the companies had been 
unable to expend the proper and requisite amount on repairs and re- 
newals as they would have done under normal conditions. The reserve 
funds of their own company and its subsidiaries now reached £313,140. 
He expressed the gratitude of the board to both the head office and local 
staff. and mentioned that the able and energetic secretary (Mr. Kings- 
ford) had been appointed a director of the Shropshire Power Со. He 
had done yeoman service in connection with the various troublesome and 
difficult negotiations which were continually taking place with the dif- 
ferent Government departments. 

EDISON ACCUMULATORS (LTD.)— At the third annual general meeting 
last week the chairman (Lord Montagu of Beaulieu) said that the profit 
for the past. vear, exclusive of provision for excess profits tax. was £4,614. 
The excess profits tax, as at present arranged op?rated especially to the 
disadvantage of companies such as theirs, which had to build up new 
business. Even in the case of older companies it prevented provision 
being made for the severe comp.tition inevitable after the war, but, 
while admitting the necessity for taxing large profits as a fruitful source 
of re venue, young companies, he considered, should be leniently treated. 
Last year he referred to the difficulties of freight and insurance, but 
during the year under review their troubles in that respect had greatly 
increased. Apart from the fact that they had рма over £18,000 in 
freight and war risk insurance, which under normal conditions would 
have cost about an cighth of that figure, they had been hampaied and 
delaved by the formalities introduced by various Government depart- 
ments. It was necessary to go through the mill of no less than three 
separate departments before an order could be executed, so that they 
could realise that the increasing Governmental formalities were becoming 
serious. Considering the shortage of petrol and the fact that their 
vehicles now in Operation were estimated to be saving no less than 
700.000 gallons of petro] per annum, he certainly thought in the national 
interests that their company should receive more consideraticn from the 
departments concerned, especially from the Priority Committee. At 
present they had some £100,000 worth of unexecuted orde s, and had 


. paid many thousands of pounds for vehicles which were lying in New 


York, all of which would save labour, petrol and expense if only they 
could be put to work. The value of orders received during the year was 
no less than double those of the previous year, which showed a large in- 
crease On the previous record. A most satisfactory feature was the 
number of rep»at orders, which confirmed the views he had previously 
e xprees*d as to the utility and economy of transport by Edison Accumu- 
] tor vehicles. When they saw such up-to-date firms as Messts. Harrods, 
John Barker & Co., Whitelevs, Selfridges and the Hovis Bread Flour Co. 
constantly extending their fleet of vehicles (Messrs. Harrods alone had 
now 80 in use) they might rest assured that the stability of the industry 
which their company was formed to promote was proved beyond question. 
The Midland Railway Co., who were now using in London and provincial 
towns over 50 Edison Battery vehicles, found they could make their 
deliveries at a lower cost than before either with horses or petro] Jorries. 
That company was now considering increasing their fleet of electric 
vehicles very materially, and other railway companies who had the 
matter under consideration would undoubtedly follow guit. Co-operative 
societies at Glasgow, Leeds, Blackpool, Leicester and other places had 
adopted the Edison vehicle with advantage to themselves, and one of the 
largest fields for the use of electric vehicles—viz., the collection of house 

refuse and other municipal work—had brought them more orders than 

they were able to handle. The Sheffield Cleansing Department had now 
10 electric vehicles in service and other cities employing them were Glas- 
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` gow, Chester, Accrington, South Shields, Halifax, Dover, Surbiton, 
Leyton, &c. Those municipalities were greatly in favour of electric 
vehicles, being able to utilise the current generated by them for ]oco- 
motion, which enabled them to run those vehicles at a very small cost. 
Another branch that they had developed to great advantage was the ure 
of indvstria] self-propelled trucks in factories, and for handling luggage. 
parcels and goods in railway stations. In these days when it was so 
necessary to adopt labour-saving de vices, no works could afford to post- 
pone the use of or be without these handy trucks. a considerable numb r 
of which are used by the Daimler Co., Kynochs, Vickers, Weolwich 
Arsenal, L. & N. W. R. and the G. W. R. companies, Birmingham Small 
Arms Factory, Armstrong, Whitworth & Co. and others. He had evcry 
hope that as soon as the war was ended the results they had attained 
would attract the necessary capital to enable the Company to operate 
on a scale commensurate with the demand which will undoubtedly exist. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)— At the meeting at Copen- 
hagen the chairman (Consul-Ger era] АУ, Weimann) stated that during 
the past year 10 of their cables in European waters had suffered 15 inter- 
ruptions, whilst 29 breaks had occurred in nine cables in the Far East. 
They had not as yet been able to repair their cables in the Baltic, which 
had been interrupted since November, 1914. The cable steamer “ H. C. 
Orsted " had been occupied in Europe for 102 days and the '' Store 
Nordiske " and the '' Pacific "^ in the Far East for 167 days. The cable 
steamers had done excellent work during the past year, and the “ H. C. 
Orsted " had often met with considerable difficulties in executing repaits 
of the cables. The Vladivostok and Kiachta routes have been main- 
tained in good working order by the Russian ‘Telegraph Administraticn. 
The traffic between Europe and the Far East transmitted by those lines 
had decreased co siderably during the past year, owing to circumstances 
beyond the control of the company. The concession granted by the 
French Government] for landing and working the cables between Den- 
mark and France expired last year, but had been provisionally prolonged 
without alteration. Negotiations fora definitive arrangement will have 
to be entered into after the war. The rates over their cables in the Far 
East had been reduced in respect of certain classes of traffic exchanged 
with Japan. The rates over the Iceland cable had also been materially 
reduced as from Jan. llast. The arrangement with the Danish Govern- 
ment for the erection and working by the company of two local wireless 
stations in the Faroe Islands was finally concluded about a year ago. 
‘The installations (by Marconi's Wireless Telegraph Co.) were recently so 
far completed as to admit of an ad interim service being started. At 
the same time the company moved into their new house at Thorshavn, 


which accommodates the offices for both the wireless and the cable - 


service. On Jan. 1 last a serious fire broke out in the company's building 
at Shanghai, in which they also house the Eastern Extension Telegraph 
Co. and the Commercial Pacific Cable Co. The two upper stories, con- 
taining their instrument-room, their workshop and the Eastern Exten- 
sion Co.'s offices, were completely destroyed. The damage, which was 
covered by insurance, was extensive and many of their instrument were 
destroyed. During the year the company experienced increasing diffi- 
culties in managing the business. The most serious of the difficulties 
was that connected with the maintenance of the cables. Nearly all their 
eables in Europe crossed the continually expanding mine fields апа pro- 
hibited areas, and should breaks occur in such places it might prove 
impossible to have the cables repaired. They had also met with diffi- 
culties in supplying t heir stations with instruments, telegraph paper, &c., 
owing to the scarcity of material, diminution of transport facilities, and 
to the export and import prohibitions in force in practically all countries. 
The measures taken by the belligerents had aleo affected their staff 
arrangements. Thus, it proved now and then difficult to obtain the 
necessary permission to appoint Danish operators to their stations in the 
countries involved in the war, and in England they have had to resort toa 
large extent tofemale labour, especially to re place their British employees 
who, voluntarily or by order, joined the colours. In, Petrograd the 
military authorities had, as a measure of precaution, gradually displaced 
their Danish and Russian operators and had in their stead appointed 
Russian Government employees to work the instruments. That measure 
was adopted through no fault of the company. The financial results had 
been so satisfactory that the directors after careful consideration had come 
to the conclusion that they were justified in proposing the distribution of 
a total dividend and bonus of 24 per cent., or 2 per cent. more than for 
1915. The directors, however, warn the shareholders that the extra- 
ordinary prosperity which the company is now enjoying will disappear 
when peace is concluded, or very soon after, As the cost of living, the 
taxation and the working expenses, which aie at present very high and 
increasing almost from day to day, are not likely to become normal for 
rome years after the conclusion of peace, a considerable decrease in the 
net receipts of the company may be looked for. In these circumstances 
the board considered it desirable to increase the dividend equalisation 
fund by £55,555. lls. 1d. The renewal fund for cable steamers was not 
sufficient to cover the cost of replacing the two oldest of their steamers, 
and, therefore, they proposed to add £27,777. 15s. 7d. to the fund. The 
board granted a similar amount (£27,777. 15s. 7d.)to thestaff's pension 
fund. ‘The addition to the reserve and renewal fund for the year was 
limited to £83,333. бв. 8d. As the war taxes will undoubtedly increase 
during the present year, £111,111. 2s. 3d. was set aside for that purpose. 
The increase in the traffic receipts and interest had been about £113,000 
and £4,700 respectively, whilst sundries decreased by £7,600, owing to 
the steamers having been chartered ]ess than usual by other administra- 
tions. Expenditure was about £451,000, whilst that for the previous 
year (inclusive of amount reserved for extraordinary taxes) was £371,000, 
an increase of about £80,000, directly or indirectly due to the war. 
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METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD)—At 
the annual meeting last week the chairman (Mr. F. Dudley Docker, 
C. В.) said that in the judgment of their toard the electrical industry 
was one that had remained too long in foreign hands. There was no 
doubt that the work of electrical construction would play an essential 
part in British trade development, and continuing the policy that 
directors had always pursued, anticipating rather than following, they 
had acquired a controlling interest in the British Westinghouse Com. 
pany. It was a considcrable event in itself, and they might perhap: 
be pardoned if they were somewhat preud that that control should 
be in British hands, and more particularly in their own. They might 
not stop there. Chapter three was only just beginning. They had 
always gencrously supported the policy of the board which had been 
a forward and expansive one, and, honestly, he did not think that 
hitherto they had had very much cause to regret what they had done. 
Their board and staff had served them well in the past; they were 
alive to the tremendous call the future would make upon their ener. 
gies as well asitheir abilities. They opened the new chapter with con- 
fidence, and they would "make good." 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—The accounts 
for 1916 show a net revenue, including £6,043 brought forward, of 
£80,293. After providing for mortgage, loan and debenture interest, 
transferring £2,000 to debenture reserve fund and £10,542 to renewals 
reserve (making it £125,000), a dividend of 6 per cent. has been declared, 
together with a bonus of 8s. per share, leaving £1,775 to be carried fo - 
ward. Last year a similar dividend was paid, but no bonus. 

SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. 
(LTD.)—The total revenue during 1916 amounted to £68,793, compared 
with £69,281 fo: 1915. After adding balance brought forward and 
deducting expenses, and after setting aside £4,000 to renewals fund, 
the surplus is £12,878. The directors recommend that £4,000 be 
placed to reserve, and that adividend at rate of 5 per cent. perannum 
be paid on the Preference shares for the year to Dec. 31st, 1915 (£8,478) 
leaving £400 to be carried forward. The gross receipts from the work- 
ing of the tramways and light railways were £48,437. an increase of 
£27. The net receipts from the motor omnibuses amounted to £2,434. 
The gross receipts from the electricity supply section (including amount 
represented by sale of energy to the tramways), were £17.467, against 
£17,242. The total number of units sold (including 214.209 supplied 
to tramways), was 1,267,631 against 1,195,371. The number of: units 
sold for lighting and power, was 1,053,422, an increase of 58,366 units, 
The number of consumers was 2 301, against 2,229. 

SOUTH WALES ELECTRICAL DISTRIBUTION CO.—At the annual 
meeting last week Mr. W. Gascoyne Dalziel said 30,058,461 units were 
sold last year compared with 28,967,656 in 1915, an increase of 
1,090,850 units. The output had been affected -to a considerable 
extent by the supply of tonnage at the coal shipping ports, because 
the shortage, combined with the Government restrictions on the 
export of coal, had naturally reacted on the working of the colliery 
undertakings which took their powcr supply form the company. The 
result was that they had experienced considerable fluctuations in 
the output from week to week and manth to month, and that affected 
their revenue and also their costs, because the whole of their working 
expenses and standing charges remained the same, whether the output 
wasabove от belowthe average. The surplus enabled them to pay a year’s 
interest on the original debenture stock, leaving £2,554 to be carried 
forward. The company's mains extended to over 130 miles,the public 
utility of the supply had become established, and it was reasonable 
to believe that it would in due time form the heart and arteries of 
the industries of South. Wales. The additional electrical plant con- 
nected to the company’s mains last year amounted to 7,422 н.р., the 
total being now nearly 40.000 H.P. 

Mr. T. О. Callender, J.P.. seconded the resolution, which was carried, 
and the retiring directors and auditor were then re-elected. 
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CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
sold to consumers during the five weeks ended March 30, 1917. amounted 
to 2,391,238, compared with 2,122.507 units in the corresponding period 
of 1916. 

MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—The directors recommend 
payment of the 6 per cent. preference dividend for the year 1916. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN.— dividend of 
1} per cent. ($1.50 per share) has been declared for the quarter ending 
30th inst. 

PROVINCIAL TRAMWAYS CO.— An interim dividend of 8d. per share 
has been declared on the ordinary shares in respect of the year ending 
Sept. 30. 

TORONTO RAILWAY CO.— 4 dividend of 2 per cent. has been declared 
for the quarter ending June 30. 

TRAMWAYS & LIGHT RAILWAYS ESTATES CO. (LTD.)— For the year 
1916 the directors recommend a dividend of 3 per cent., applying £100 in 
reduction of goodwill, and carrying forward £626, against £558 brought 
down. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO.— An interim 
dividend t rate of 6 per cent. per annum on the preference shares for 
the half-year ending June 30 has been paid. 
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By '' КУА,” 


“ Fuel Economy ” is the subject for discussion at this year's 
I.M.E.A. Convention. I wonder how тапу of the speakers 
‘who will take part in the discussion have electric fires in their 
houses, or cook their meals by electricity ? I think President 
Long should ask each speaker on Mr. Robertson's Paper if he 
uses coal or gas for domestic purposes. If the delinquents are 
*' barred " from speaking, I think there mav be no discussion. 

* ж ж ж 
The war has given us тапу new girls: the conductorette, 
the switch girl, the post-woman, the munitionesses, the V.A.D. 
girl and a whole heap of other feminines. A lot of these lose 
their charm in masculine jobs, though many take on new 
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Tae HANDELEK GIRL. 


graces. I think this must be said of the “ Handelek Girl," 
whom Mr. H. Scholey introduces in this little picture. So long 
as she is connected to the electric circuit she will “ vac " any- 
thing from a cobweb to a speck of dust, or even a “ bit of 
green " im vour eye! 4 ^ * * 


Makers of controllers may justly claim that their occupation. 


is:now one of the most important in the countrv. Has not 
the age of controllers now dawned? I wonder that adver- 
tsement capital has not been made of this fact.bv electrical 
manufacturers. `“ Food Controllers may come and Ship 
Controllers may go, but Our Crane Controllers Never Quit 
Service." Or thusly : " Don't Confuse. Mistake our Controllers 
with those made by the Government. Our Controllers are 
absolutely unaffected by Atmospheric, Electric or Political 
Disturbances. To avoid delay address vour orders to us, 
and not to Whitehall." 
ж ож с ж * 
Апепё the above a correspondent calls my attention to a 
headline in a contemporary, " The Manufacture of Controller 
Drums," and suggests that there should be quite a good sale for 
thesé just now. * * # * 


This week's chestnut from the " Financial Times ” :— 

An ingenious American has invented a device to prevent such 
motoring accidents as arise from over-specding. He describes his 
‘contrivance as follows: “ While the car is running 15 miles an hour a 
white bulb shows on the radiator, at 25 miles a green bulb appears, 
at 40 a red bulb, and, when the driver begins to bat ‘ет out around 
рет, а music-box under the seat begins to play * Nearer, my God, 

о ee.’ 99 


TUNGSTEN FOR ELECTRICAL CONTACTS 


MORE EFFICIENT AND MUCH CHEAPER THAN PLATINUM. 


Recommended fer use fer X-Ray Targets, and as Contacts oa indec- 
ten Coils and Tapping Keys. Magnetos and similar devices where 
there is freqnent making and breaking of Electric Current. Also 
suitable for Cas Engines. Circuit Controllers, and like purposes. 
Write for Particulars: — 
THE L.P.8. ELECTRICAL COMPANY, 14. Howick Place, Westminster, 5.W. 


THE ELECTRICIAN. 


449 


I have two congratulations to extend this week. The’ first 
js to Major A. W. Vignoles, borough electrical engineer, 
Grimsby, now at the front, upon his decoration with the D.S.O. 
His confrères at the I.M.E.A. Convention will doubtless show 
their keen appreciation of this coveted award. The second 15 
to my old friend Mr. W. P. Hancock, generating supe1inten- 
dent, Boston (Mass.) Edison Co., upon a quarter of a century's 
service with that enterprising electric power concern. “ Bill." 
as he has been appropriately dubbed by his friends, is well 
known in power supply circles over here, and before the war 
was an annual visitor to “ bulk " stations and the larger 
municipal undertakings. He is one of those genial spirits 
whose next visit will be looked forward to with great pleasure. 


* * ж * i 


A press report says: “ Following several loud explosions, 
about 100 ft. of pavement became displaced through the fusing 
of an electric cable igniting a quantity of gas which had accu- 
mulated under the footway.” This, of course, is the perfectly 
proper method of showing that vigorous co-operation between 
gas and electric interests is now taking place ! 


* * *. * 


THIRTY-SEVEN YEARS AGO. 
ў [From THE ELECTRICIAN, June 12, 1880.] 


Inprana.—Mr. C. Reitz is getting ready an electric-light apparatus 
for the Medical College of Indiana. It is to be of 2,500 candle-power. 
The motor will be a 23 н.р. gas-engine. | 


ELECTRIC Ілонт on Buoys.—‘‘ The whistling buoys now in use 
weigh about 15 tons each, and in their plunging, even during calm 
weather, a force of nearly 3 Н.Р. is evolved. To utilise this waste 
energy Mr. Edison has devised a small dynamo machine, to be 
carried by the buoy, the current from which will sustain an electric 
light equal to one gas jet. If successful, these self-illuminating 
buoys must be of great use to mariners." We quote the above from 
our contemporary the “ Scientific American," which, however, gives 
no explanation as to how the energy is to be utilised. Ideas of this 
kind are cheap, but the means of carrying them out are by no means 
hit upon. 2008 i 

Dovustixc Proaress.—The “St. Louis Journal of Commerce ” 
says :—“ In the eight years from 1790 to 1798 there was as’much 
real progress made with the root and stem of clectricity as there has 
been in all the years since, because both the production of electricity 
and chemical decomposition were known and applied. Salva in 
1798 worked a line 26 miles long with frictional electricity. In the 
eight decades since, we have only added the so-called dynamo- 
electricity. The balance of the labour bestowed upon the science 
has been in the, perfection of the details touching the use of the 
fluid in a multitude of ingenious ways after it has been produced, 
and the perfection of these details has been the chief source of the 
benefits we have derived. 


а а 


West Hartlepool.—The accounts of the electric supply and tram- 
ways department for the vear ended March 31 were approved by 
the Council last week. | 

The Mayor stated that the gross income from the electricity under- 
taking was £22,014, an increase of £3,000 over 1916. ` The working ex- 
penses were £12,154, an increase of £3,400. After meeting interest, 
redemption on loan and other liabilities the net deficiency was £339, 
the first for many years. There was a distinct national saving by the 
use of waste steam for the generation of electricity. Ifthe total power 
had been generated by coal firing they would have used 7,600 tons more 
than was actually consumed. 

Councillor Charlton stated that the increase in the tramcar mileage 
was 20,078 and in passengers 709,355. "The surplus profit (£3,428) was 
carried to reserve, an increase of £2,151. "They would have to consider 
the laying of a double track to Seaton Carew. 
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ELECTRICITY AND GAS SUPPLY. 


In the course of an interesting address to the Waverley Association 
of Gas Managers last week, the President (Mr. J. D. Keillor) said 
that a great push in industrial progress must come in the near 
future, and it was their imperative duty to further that progress by 
all the means which science had placed at their disposal. It was 
their business to see that they did not rest upon their oars, satisfied 
and content with the business they had already acquired, heedless 
It was 
their business to sce that no opportunity was lost of advancing the 
claims of the industry in a tactful and convincing manner, so that 
wherever and whenever lighting and power were required, gas would 
be the method adopted. In electricity they had their chief rival 
It was electricity that had given the chief stimulus to 
enterprise in gas development, and, it was not to be gainsa‘d, it was 
electricity that prompted the recent “ Wake up, Gas," and the 
ex gence for better organisation. 

If they were to rise to the greatness of their opportunities some re. 
medies in their organisation must be applied—and those promptly and 
effectively. The opposition of electricity was so fórmidable that if gas 
was to maintain an honourable position in the realm of light and power 
they must apply à driving force so great and of such endurance that their 

for ever assured, and that gas would be a force to be 
reckoned with. Always in their minds should they remember that they 
were not monopolists in the supply of light and power. Their rival had 
received all the care and support that scientific thought and influence 
could bestow upon it, and, speaking generally, had enjoyed an amount of 
patronage and encouragement never bestowed upongas. To what extent 
it might in future years be developed was a matter of speculation, but 
he felt sure that soon its opposition would be more formidable than ever. 
Perhaps at no time more than the present, when the industry was 
threatened with a new form of competition from its chief rival, had there 
been need of the highest and acutest intelligence and initiative. The 
time called for the highest directive ability on the part of the leaders of 
the profession, the most perfect organisation, complete unity of effort, 
and the fullest use of science. The attention of all o£ them had been 
directed to a movement in which the Board of Trade was taking an 
active interest —the proposal to link up electricity supply undertakings 
in certain industrial centres ; a proposal which need not necessarily be 
confined to one or two areas. It appeared to him to be a very serious 
attempt to regulate and foster the resources of an industry in the national 
interest, and it would be apparent to all close observers—for the gas 
industry it was a matter of the gravest moment —that it was a movement 
not so Utopian as it might at first sight appear. It was proposed with a 
view to promoting a more general economy and efficiency in the supply 
of electric current which, if the idea fructified, would have a far-reaching 
effect, probably a disastrous effect unless they could effectively combat it, 
upon the gas industry. І? sucha scheme be possible with electricity it 
should not be impossible to attain similar results with gas. Centralisa- 
tion in production must make for economy in manufacture.  Centralisa- 
tion in gas production must not be preceded by centralisation of electric 
supply. The will to do it, supported by a sane and enlightened policy 
and hearty co-operation throughout the industry, were the factors neces- 
sary for the realisation of such a project —gigantic, no doubt, but a task, 
he thought, not supe: human. : 

In the discussion which followed the address, Mr. J. W.. NAPIER 
( Alloa) said it was true that, in a number of towns where electricity bad 
been introduced, notwithstanding its success and progress, the demand 
for gas had not ccased. For certain requirements, however, electricity 
was the only power: and it was interesting to observe that even the 
larger undertakings preferred to take a public supply than generate thr 
own electricity. Electricity was, in the near future, going to secure а 
large share of the demand for lighting. While that was so, it need notin 
any way detrimentally affect the interests of gas, because the gas indus- 
try had its field of progress. Я 

Mr. W. М. Mason. secretary of the British Commercial Gas Association, 
thought the gas industry was only beginning to open-up a tremendous 
field of progress. There was plenty to be done for electricity in the 
future, but he was absolutely convineed there was infinitely more to be 
done in the gas industry. | 

Mr. James M'LEop (Greenock) said they were faced with я great 
amount of competition from electricity, but electricity, unfortunatels,., 
was not their only eompetitor. At one time he thought gas-furnaces 
had no competitor at all. He had, however, realised since that they had 
three competitors against them in the furnace business—oil, solid fuel 
and electricity. Jt was astonishing how the electric furnace was e- 
veloping for many purposes. If electricity could be «heapened, the 
furnace purposes would be ultimately served entirely wit it. Neverthe- 


less, he was convinced that the field of gas was absolutely enormous. 


Mr. Davin Есітох (Helensburgh) said that, in speaking of electricity, 
most of the speakers had referred to it in the region of lighting only, but 
he thought it was/of greater importance in the region of power. 
gas and electricity were publie necessities, and there was no reason why 


they should not work hand in hand for the benefit of the public. 


In reply, the PrestpENtTremarked that there was no doubt about gas 
being displaced by electricity. It was all very well for Mr. Napier, who 
had the joint contro] of gas and electricity in his own town. He (Mr. 
Keillor) had no such control. Hawick was supplied by two private 
companies—gas by a private company and electricity by a private 
company. The competition he had to contend with in Hawick vas & 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Pho: phor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 
Exploders. 

Shot Firing Cables. 
Window Lead. 

Cable Racks. 

Static Condensers. 
Pole Line Steelwork. 

. Paper Pinions. 

Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 

Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


BRITISH INSULATED & HELSBY CABLES. 
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|J PRESCOT 
HIGH-TENSION INSULATORS. 


(Patent No. 5341/16.) 


No more cracked porcelains due to different 
co-efficients of expansion. 


The thickened lines represent hemp cord or 
other suitable material wound into the inner 
thread, the diameter of which is ‘appreciably 
less than that of the outer thread, though the 
pitch is the same. Гле hemp cord thus becomes 
the male thread. Screwed home you cannot 
pull it out. | 


To those who have suffered in the past, we need 
say no more. И | 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


i | Works : 


PRESCOT and HELSBY. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED  SEOOND HAND 


IVE <> ge <> IER | PEEBLES Bruce Peebles & Co., Ltd. 


THE VICTORIA ELECTRIC PLANT СО., 
SPENSER STREET, WESTMINSTER, S.W, 
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ELECTRICAL MACHINERY 


See our Illustrated 


Engineers, Edinburgh. Advt. last week. 


Phone: Victoria 4026, Grams: Vicminster, Sowest London, 


A M HAL 


ш 
: li 


| 
її, 


——- 


Н 
t 


i 


AT 


"i 


ECONOMY IN CONSUMPTION 
ОЕ RAW COAL. 
The Ministry of Munitions states :—“ With 
regard to steam raising for industrial pur- 
poses, it has been found, as a result of trials 
with different boiler installations, that under 
proper conditions, coke, or a mixture of coke 
and raw coal are as effective as raw coal 
alone." 


The TAYLOR STOKER 
has proved its ability to ensure smokeless com- 
bustion with low grade fuels in numerous plants 
throughout the world. 


Write for the following booklets :— 
(1) “ Double the Capacity of your Boilers.” 
2) “The Taylor Stoker and Law Grade Fuels.” 
3) ‘ How to Meet Sudden Overloads Instantly.” 
(4) '* To Save Labour and Upkeep of Boilers.” 


SCHOLEY & CO., Ltd., 
' 56, Victoria Street, LONDON, S.W. 1. 


Telephone : 


The House for 
Electric Heating. 
Special Offer of ‘t Quead ” and 


'"Ensign'" Fires from Stock. 
Be Patriotic and Save Coal. 


Other Specialities include Cables, Motors, 


Dynamos, Lamps, Fans, Switch Gear. Petrol Engine Sets. 


ite Manufactured in sizes 
from 2 kw. to 20 kw. 


—— 


Quotation for larger 
sizes on application, 


High and Low Tension 


SWITCHGEAR 


THE | 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


Telephone: Sutton 7 73. 


ABC Code 5th Edition. 
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/ 
menace.’ The cut-throat methods adopted by the electricity company 
got them busiress, and his methcds hed hed to te adjusted more than. 
anything else with the view to holding on to what he possessed. In the 
power field, he could not get a look-in. The factories in Hawick were 
mostly textile, and they were all modern factories. They had numerous 
gasenginesthat were appreciated and doinge xcellent work. They realised 
the economy of the gas engine ; but they found, as a rule, that where а 
series of machines had to be driven, particularly on different floors, the 
electric motor was preferred. lt мава common practice for the electricity 
company’s representatives to go into houses and ask people how much gas 
was costing them per annum. Very often they let the electricity com- 
pany see their gas bills for the past 12 months, and then the electricity 
company made an offer to light up the premises for the same money as the 
people were at the time paying the gas company. 


WEATHERPROOF LANTERNS. 

The new Simplex porcelain body watertight lantern, which is 
illustrated below, is specially made up to resist corrosion and weather 
deterioration. It consists of a heavy china body into which is 
cemented a metal threaded nut, to take the suspension fitting or down- 
drop of the conduit system. The well glass, which is held by a 


metal ring with two bolts and fly nuts, completely protects the lamp 


and prevents corrosion of the contacts, and prevents moisture from 
entering the system. This ring and the rut themeelves are gal- 
The standard well glasses are used with the 
fitting, so that in the event of the glass breaking, replacement ів 
easily effected. The body of the lantern also has an overhanging 
projection which acts ав a shade. It is а cheap and effective fitting 
and as it is substantially made for rough usage, it is specially useful 
for garages, stables, yards, factories and other exposed positions. 
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MOSSES & MITCHELL, ЕДБЕК 


LONDON, E.C. 


Manufacturers of 


PHOSPHOR. BRONZE, 
GUN METAL, MANGANESE BRONZE 


Sm, Brass & Copper 
а Tubes and Sheets. 
: BRASS CONDENSER 


TUBES FOR STANDARD 
== SHIPS, &c. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM. 
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Dynamo Lighting 


FOR 


Commercial Vehicles 


One of the Tilling-Stevens 
busses supplied to the / 
Edinburgh Corporation. 


Fitted with the C.A.V. Standard 
bus equipment, comprising :— 
‘H?’ type dynamo, No. 4 switch- 
board, T110 battery, interior light 
and head, side and tail lamps. 


Our Commercial Vehicle Department 
will be pleased to answer all enquiries. 


e set CAVandervel 1&G:I» 
Over 3,000 busses at home and ELECTRICAL ENGINEERS, 


"E ACTON, L ; ; 
abroad are now C. A.V. equipped. CHORI FONDON W 
; Birmingham. Manchester. 
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British-Made Resistance Material Materials | 


TO:— 
MAKERS! | AGENT: _Ү | 
HENRY WIGGIN & CO., Ltd. | LIONEL ROBINSON, 
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MASTER "mg" 
Tungsten-Light | 
BATTERIES. 


Е 
АС тте 


ASTE 


NGSTEN LIC: 


x were 


— 3 ASTEI COST NO MORE —LAST LONGER. 


апу C 


"e а itn Stock these long-lived Batteries for F all 


Um | BAI / trade. Though im- 


" 
a 


plies A ; s 

jm, — j ported from Ame- 
i = -~ ~ > ә . 

NRT ee toa 1 when not in use 1s 

wonderfully pre- 

served: hence they 

are sold under а 


liberal guarantee. 


Made in every stan- 


dard size, each uni- 


~ 


| 
À ' - { : s » | 
ъа T Е + t 195) » » a 
cw M Ec form in quality and 


best for its purpose. 


= Handsomelyfinished. 
= Sealed in attractive 


The Lient that Neyer гацес, cartons 


The MASTER line includes A «X omplete range ol unique 
and beautiful Flashlight Cases. Deliveries of any size from 


large London stock or by direct importations from the U.S, 
tations tor next season s 


Request catalogue and interesting quo 


business. 


THE RIVER PLATE COMMERCIAL COMPANY 
EXPORT ORDER DEPARTMENT, 


UNITED BATTERY CORPORATION. 


MANSION HOUSE 15, GEORGE ST. LONDON, E.C. 


“РОКМІТЕ 


INSULATING VARNISH 
For COIL INSULATION. 


Write for Samples and Particulars to:— 


THE DAMARD LACQUER СО., Ltd., 


98, BRADFORD STREET, BIRMINGHAM. 
Telegrams: ' DAMARDEST B'HM." 


Telephone: MID. 1421. 


BUYERS of every description of Scrap Metals, viz: 
COPPER, BRASS, GUN METAL, BRONZE, ALUMINIUM, LEAD, ZINC, &c. 


АИ descriptions of RESIDUES. 


ENQUIRIES SOLICITED 
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THE CHANNEL TUNNEL. 


At the meeting of the Channel Tunnel Co. last week the chairman 
(Baron Emile d’Erlanger) said that never in the last 30 years of the 
career of the company had public opinion shown a more decided tim 
in favour of the construction of the tunnel than in the last 12 months 
The question had been taken up very seriously in Parliament: 4 
committee had been formed to advocate its construction and he 
believed it was the most numerous and the strongest committee thai 
had ever been formed in the House of Commons. „Не thought he 
was perfectly justified in expressing the hope that the Gove леп 
would вее its way, if not to authorise the construction of the ё 
during the war, at least to give a decision in principle as to the 
advisability of its construction, so that the work which still had t9 
be done to bring the scheme to complete perfection should be ca jed 
out without any loss of time. 

Sir Robert Perks, Bart., M.P., who claimed to be the only survivo 
of the 20 proprietors who, in the year 1881, signed the arti 
of association of the company, said it was specially important 
the Government should be asked to approve the,scheme in principi 
at once, because the South-Eastern & Chatham ‘Railway, which was 
the highway to Europe, was under the necessity of coming tos | 
decision as regarded the making of a new route from Dover 
Folkestone. 
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WORCESTER ELECTRICITY WORKS. | 


The accounts of the electricity department for the year ende 
Mareh 31 show gross capital expenditure £186,668 (increase £14,154) 

Revenue was £25,178 (compared with £21,225 in previous year), t 
costs were £13,576 (£9,968), leaving gross profit £11,602 (£11,256) 
Interest re quired £3.974 (£3,851) and redemption of capital £6,8H 

€6,801), leaving net profit £812 (£604). The ultimate result, however, 

after providing £986 (£725) for capital works out of revenue, Wass 
deficit, of £173 (£121). Units. generated were „4,127,300 and sold 
3 487.561 (2.567.104). There are 1241 (1.227) consumers, with 162,403 
(135.333) equivalent 30-wait lamps connected. 

Mr. С. M. Shaw (i ity electrical engineer) savs in his re port the under- 
taking has been thoroughly modernised during the past 10 years, and 
“11,920 has been spent out of revenue in work of a capital nature, which 
has resulted in apparent Дейсйа өг several «ears, bot Баа permitted the 
building up of a very substantial power load, forming the mainstay of the 
business. The capital value (€82.979) is more than covered by 
assets, At the Hylton-road works six additional h.t. switch-panels 
and a special sub-station for converting 2.000-volt two-phase to 6,000. 
volt three-phase current hive been erected. The converting apparatu 
now totals 1.500 kw., the 288 tubs economiser has been extended by 128 
tubes, The water power works at Powick venerated 757,895 (comp 
with 607,682) units. Power and heating units were 2 967,928 ( 1,944,429), 
Costs of pro luction were 0-86 1. (0-S9d.) per unit sold. Economies ean bè 
effected by increasing the working head of water at the Powick works, 
and it would be possible to obtain from 6 JOH.P. to 000 n.r. at the 
Well ; and so generate about 1! million units p T annum. 
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BASTIAN METERS == 


Made in ENGLAND with 


BRITISH CAPITAL and BRITISH LAB 


THE BASTIAN METER COMPANY, LTD., BARTHOLOMEW WORKS, KENTISH TOWN, "7, 
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NOTES. 


The Convention of the I.M.E.A. 


THE Annual Convention of the Incorporated Municipal 
Electrical Association has this year been held once more on a 
very restricted programme. Apart from the Presidential 
Address, omly two Papers have been read, one being by Mr. 
J. H. Bow DEN, on " Individual Interest in Municipal Enter- 
prise" ; and the other by Mr. J. A. RoBERTSON on " Fuel 
Economy." Both these subjects are distinctly controversial, 
and quite opportune at the present time. 'We shall refer to 
them in greater detail in our next issue. The Presidential 
Address by Mr. Е. M. Lona gave an interesting survey of the 
present position of the electrical industry. It is important to 
realise that, owing to war conditions, several new branches of 
the industry are arising. For example, we now have calcium 
carbide at Manchester on a considerable scale, while at Wolver- 
hampton we have phosphorus and arcorundum, which is a new 
type of abrasive. Further, there is the question of the use of 
electricity in agricultural areas, an application which was 
brought forward by Mr. W. T. Kerr, of Hereford, last year. 
Undoubtedly, it is only necessary to push this development 
for it to become quite important in our agricultural districts. 
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Progress of the Electric Furnace. 


Bur the most remarkable development is that of the electric 
furnace. Before the war very little was heard of the electric 
furnace, and steel makers were very shy of making use of this 
new implement. Since the end of 1914, however, Mr. FEDDEN 
states that he has connected up 27 steel furnaces in Sheffield, 
ranging in size from 260 kw. to 3,000 kw., making a total of 
27,350 kw. This is remarkable progress. The advance of the 
electric furnace is also shown by a table which we publish 
elsewhere. In the early part of 1910 it appears that seven 
furnaces were at work in Great Britain. Eighteen months 
later the number had increased to 16, which figure remained 

Stationary for another year and a half. At the beginning of 


1916, 46 furnaces were in operation, and during the year an | 
additional 42 furnaces were set to. work, making a grand total 
of 88 in- operation or under construction at the beginning of 
1917. This amounts to about 19 per cent. of the world's total. 
The corresponding figures for the United States are: At the 
beginning of 1910, 10; in July, 1913, 19; in January, 1915, 
41; January, 1916, 73 ; and at the beginning of 1917, no less 
than 136. It will be noted that during the last three years 
Germany has increased her furnaces from 34 to 52, and Austria 
from 10 to 18, neither country having made any increase during 
the last year, so far as our information goes. Of the furnaces 
installed, the Héroult type leads, the number installed being 
181 out of a total of 471. The Rennerfelt comes next, with a 
total of 70. Тһе induction type takes the third place with 50, 
and the fourth place is taken by the Grónwall-Dixon (Electro- 
Metals) type, with 29. Amongst the remainder, 28 are of the 
Snyder type, 24 Stassano, 23 Girod, and 20 Greaves-Etchells. 
It is probable that the positions occupied by the various fur- 
naces will be considerably modified during the next few years, 
but in any case the increase in the world's total from 213 at the 
beginning of 1915 to 471 at the beginning of 1917 is highly 
satisfactory, and brings the days of cheap power for industrial 
purposes appreciably nearer. | 
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South African Engineering. 

Reaping between the lines of Sir LIONEL PHILLIPS’s recent 
review of the position and prospects of the Central Mining and 
Investment Corpn. (Ltd.) one is forced to the conclusion 
that the winning of gold is a hazardous business from the 
financial standpoint, as well as from danger to life and limb. 
Many people hold wrong, and what may aptly be called `* Klon- 
dyke,” views regarding the gold mining industry, whereas the 
truth is that in most cases, buried deep in the earth, there is ore 
from which the utmost yield of gold does not exceed about 
398. per ton of ore. Bearing in mind the many stages of the 
process before the gold is ready for the market, it is evident 
that nothing but engineering of the highest class throughout 
could return a profit on the capital invested. Always strong 
on mechanical engineering, thé mining engineers of South 
Africa, with commendable courage, embarked on an ambitious 
scheme of electrification. At every step difficulties were 
encountered, and experience was paid for in cash. A perusal 
of the specifications issued in connection with the more recent 
electrical equipment givesfone the idea that the South African 
engineers expect of the manufacturer of electrical plant what 
they have been accustomed to get in the past from the mecha- 
nical firms. Of late a good deal of prominence has been given 
to the so-called defective German engineering in South Africa. . 
It is well to remember that much of it was pioneer work, and it 
would be folly to imagine that the German engineers would not 
speedily remedy the defects brought to light. The reason why 
the Germans obtained such a strong foothold in South Africa 
has always been obscure to us, and we do not pretend to under- 
stand the magic which enables electrical manufacturers of 
repute to sell hundreds of tons of electrical machinery at 
or about 414. per pound, and; at the same time, to be in a 
position to declare handsome dividends in Berlin. 
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The British Trade Corporation. 


THE position of the British Trade Corporation has now been 
cleared up to some extent by a declaration as to the true intent 
and meaning of the proposed Charter. The fear of the man in 
the street has rather been that the object of the Corporation 
wou'd be to help itself, instead of helping other people. 
This is only natural. In the report of Lord Faringdon's Com- 
mittee so much stress was laid upon the possibility of such a 
Corporation aiding British enterprise that it was a little 
surprising to find the Charter giving powers which might enable 
the Corporation to act as a competing contractor, merchant 
or trader. The Corporation is now prepared to give under its 
seal a declaration defining its policy and eliminating such 
undesirable activities: We think it will be felt, however, that 
this is а roundabout way of doing things. If the Charter 
requires defining, why not alter it so that it requires no such 
definition ? There seems little point in giving a Charter on 
broader lines than are intended, and some doubt may be felt 
whether any such declaration would be binding on the suc- 
cessors of the present Board, though we have the assurance of 
the Law Officers of the Crown that a breach of the declaration 
would be a cause for the withdrawal of the Charter, We do 
not think that the proposed method is one to give complete 
confidence. | 


LI 


— 
House Wiring by Supply Authorities. 

ON another page we reproduce some interesting replies to 
a letter of inquiry recently sent out by the '* Electrical World ” 
on the subject of house wiring by electrical supply authorities. 
This is a matter which has been vigorously discussed in this 
country from time to time. It will be noticed that in the 
United States, where there are very few municipal under- 
takings, it is not necessary to obtain legal powers for carrying 
out work of this kind. On that account the engineer of an 
electric supply undertaking is in a position to decide for himself 
whether he will undertake wiring work. Where local con- 
tractors are unwilling to do this work in a manner which will 
help to build up the central station load, the engineer can start 
a wiring department and get busy with both domestic and 
industrial installatipns. In such circumstances an installation 
department can often be carried on quite profitably, and the 
action of the engineer in establishing it is fully justified. So 
far as this country is concerned, it seems to us that the matter 
is one in which the local conditions should be the governing 
factor. ltistheexperience of a large number of British central 
station engineers that if the local electrical contractors are 
indifferent to development, then the supply authority should 
itself endeavour to carry on the business of wiring and instal- 
lation work. We think that even the Electrical Contractors’ 
Association would not object to this course being taken. On 
the other hand, if representations were made to the Association 
to create a local electrical contracting interest this body should 
make the effort in order to ensure uniformity of practice. So 
far, the Association has done very little to exercise this function, 
and we suggest that it might seriously consider the matter as а 
solution of a problem which is an important one, and which 
affects the future of industrial and domestic electric service. 
Generally speaking, we think it far more profitable for the 
- supply authority to work in close co-operation with local con- 
tractors of good repute, the supply engineers then being free 
for their own sphere of work—namely, the generation and 
sale of electric energy. 

ee eae 
Industrial Research in the U.S.A. 

ON another pag» we publish a selection of photographs which 
appear in a Paper by Мг. A. P. M. Егеміхс on “ Industrial 
Research in the United States of America," this Paper being 
the first of a series which is being issued by the Department of 
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Scientific and Industrial Research. We have adopted the 
spectacular method of dealing with the subject, as we feel that 
these illustrations show so much at a glance. They afford 
sufficient evidence that industrial research on a large scale 18 a 
paying proposition, apart altogether from its value in other 
directions, and every thoughtful man will ask himself, How can 
we expect to compete satisfactorily with those who adopt these 
methods if we do not adopt them ourselves ? If research of this 
kind is carried out in the proper way it necessarily means that 
those firms indulging in it are in the forefront of the battle. 
In the preface to this publication it is pointed out that all 
American industry has not reached the standard that would be 
suggested by these illustrations. Thus, Dr. WHITNEY, the 
Director of the Research Laboratories of the General Electric 
Co., recently deplored the neglect of true scientific research 
in the universities and colleges of the United States, and 
pointed out how essential research in pure science always is to 
industrial advance. Nevertheless, it must be admitted that 
the start which has been made'in the United States in this 
direction Js very substantial, and there is every reason to 
suppose that other undertakings will follow along these lines. 
It behoves manufacturers in this country to consider the posi- 
tion seriously, and to ask themselves whether, in regard to 

"research, they are taking full advantage of the facilities now 
provided for them by Government in order to meet the keen 
competition which will arise in the near future. 


n G Roc Rumor 


Institution of Electrical Engineers.—The Institution of 
Electrical Engineers has received the following cablegram from 
the American Institute of Electrical Engineers in response to a 
message expressing the Institution's appreciation of the 
American Nation's entry into the War :— 

The American Instituto of Electrical Engineers duly appreciates 
your message. We hope that the Electrical Engineers of Great 
Britain and of America working together in close co-operation can 
bring to а satisfactory conclusion the many electrical problems of 
the War. 

Faraday House “ Journal." —We have received the summer 
term issue of this journal. Its chief feature ista most excellent 
portrait of the Principal, Dr. Alexander Russell, which all old 
Faradians will be pleased to see. Dr. Russell has been asse 
ciated with the College for 27 years. The remainder of the 
journal contains notes of the doings of old students, obituary 
notices of those who have fallen for their country, and short 
articles on the Dublin Electricity Works and on Winding 
Systems. 


British Engineers’ Association.—At the recent extr- 
ordinary general meeting of this association the members 
adopted the revised memorandum and articles of association, 
which have been approved by the Board of Trade. | 

Considerably extended powers are conferred on the association, and 
membership, hitherto restricted to manufacturing engineers, is thrown 
open to the engineering departments of the British public services 01 
companies and to individuals. | 

Among other matters discussed at the meeting, which was presided 
over by Mr. Wilfrid Stokes, were the new programme of the association 
(which ineludes the organisation of sections for each branch of the 1n- 
dustry), proposals for a more vigorous campaign in China, а compre 
hensive scheme of engine ring education and research, and questions 
dealing with the problems of the reconstruction after the war. 

Sir Wm. Ramsay Memorial.—-In а communication to "The 
Times ” of Monday it is announced that the Executive Com- 
mittee of the Ramsay Memorial Fund, after prolonged an 
careful consideration, have resolved to aim at raising а sum 0! 
£100,000 and to devote that sum to two principal oue 
(1) The provision of Ramsay Research Fellowships, igni 
wherever the necessary equipment may be found; (2) the 
establishment of a Ramsay Memorial Laboratory of Engineer 
ing Chemistry in connection with University College, London. 
In the communication, which is signed by the President, i 
presidents, the Chairman of the Executive Committee and the 
Treasurer, it is pointed out that as the late Sir William es 
say's interests were very closely conneected with chemist?) 
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as applied to industry and manufacture, the Committee are 
confident that the objects of the appeal are such as would have 
commended themselves to his warmest sympathy. Accord- 


ingly they desire to appeal to friends and admirers of the late’ 


Sir William Ramsay, to old students, to all persons who are 
interested in chemistry and its application to industrv and 
manufacture, to contribute to this great national and inter- 
national memorial to the late Sir William Ramsay, and to send 
their subscriptions to the hon. treasurers of the Ramsay 
Memorial Fund at University College Gower-street, W.C. 1.). 
Diesel Engine Users’ Association.—At the May meeting of 
the above Association a Paper was read by the President, Mr. 
Geoffrey Porter, A.M.I.C.E., on " Tar Oil Fuel and Diesel 
Engines." The author gave à summary of some experiences 
of tar oils offered bv distillers. In view of the present diffi- 
eulty in obtaining sufficient supplies of residual petroleum oils, 
and the high prices ruling for fuel of the kind, the successful 
utilisation of tar oils of home production is of great consequence. 
After protracted negotiations, an agreement has been con- 
cluded with the Inland Revenue Authorities to increase the 
rate of depreciation upon Diesel engines to 10 per cent. per 
annum, with the proviso that this increase shall remain in 
force for three years after cessation of the war. when either 
party shall be at libertv to claim a revision. Having regard 
to the present high level of taxation, this increased allowance 
represents no inconsiderable saving to those companies and 
corporations entitled to the concession, and which is due to the 
efforts of the Diesel Engine Users’ Association. This Associa- 
tion had previously heen successful in bringing about a reduc- 
tion in premiums charged for insurance against breakdowns. 


The Annual Report of the National Physical Laboratory. 
The annual meeting of the General Board of the National 
Physical Laboratory was held at the Laboratory on the 19th 
instant. The President of the Royal Society, Sir J. J. Thom- 
son, is chairman of the Board ; Lord Rayleigh is chairman of 
the Executive Committee. The annual report is now available, 
and we contemplate referring to it in fuller detail shortly. The 
outstanding feature of the vear has been the growth of the 
gauge testing work. Nearly the whole of the gauges required 
for the inspection of munitions are now examined at the 
NP.L, the number averaging about 10,000 weekly. By 
arrangement with the Ministrv of Munitions, a new building 
has recently been erected to accommodate the work. There 
has been а great increase also in the number of optical and 
electrical instruments tested for the Admiralty.: A new branch 
of work is the testing of luminous dials for instruments of 
various kinda. Investigations carried out have been in the 
main of a confidential character. Aeronautical zeseareh has 
continued to be of great importance, and the William Froude 
National Tank has carried out much work for the Admiralty. 
In the Metallurgy Department researches on light alloys and 
on optical glass have been continued, while in the engineering 
department, hardness tests, methods of impact-testing, the 
fatigue resistance of materials under combined bending and 
twisting stresses, the transmission of heat from surfaces to 
fluids flowing over thein—as in tlie flow of air over an aeroplane 
engine —are among the questions examined. Much attention 
has heen given recently to the question of the future of the 
Laboratory, and in particular to its relations with the Depart- 
ment of Scientific and Industrial Research, and a scheme will 
no doubt be arranged whereby close relations with the Depart- 
ment will be established. | ' 


Electric Furnace Progress.—In a booklet recently issued by 
the Society for Electrical Development on “ Industrial Heating 
аз a Central Station load," statistics are given of the electric 


furnaces in use in various countries at the end of 1916. 

The number of electric furnaces is given as 471, against. 303 in the pre- 
vious year, Though the figures in the table below are interesting, they 
are not up to date so far as Great Britain is concerned, and probably the 
statistics for the whole of Europe are incomplete. This is, however, not 
to be wondered at, seeing the rapid progress made in electric smelting 
during the war. In this period the number of electric furnaces in 
Sheffield has increased from 15 to over 50; but in the United States the 
number has grown from 73 to 136 in 12 months. The out put of electric 
steel in the States has increased from 55 tons in 1908 to 175,000 in 1916, 


use of coal. 


In the current year the out put eee exceed 300,000 tons. The 
United States Steel Corpn. is building an electrical steel plant at South 
Chicago with a capacity of 4,000 tons a week. In Sweden there are 10 
furnaces, with an output of about 130,000 tons of pig iron per annum, and 
a considerable number of new plants are being built. Germany produced 
225,000 tons of electric steel last year, nearly double the output of 1915. 
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Austria-Hungary ...... 10) 2| 91. 2]. ico, | 18 
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Germany & Luxmberg| 19] 5| 19| 2 7 | 52 
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Јаралы 1 1 2 
Mexico еее, 1 l 
Norway .................. spell ae 2-1. 1; 9 
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Russis _.................. 3 1 1 2 ... | 16 
Sweden АРРАН: МЕРЯ 1 ... | 40 
Switzerland ............ 1 2 lues p: 4 
SPUN’ орана: р us l3 s ..| 2 
United States............ 79 4 3 1; 19 8 1135 
Locality not given...... 12: zu мз 9,21 
ИРИ 181 | 23 | 50 | 24 | 28 | 70 | 29 | 20 | 45 (471 


The table gives the following figures for other ty pes of furnace : Three 
Keller furnaces in Germany and five in Italy ; four Nathusius in Ger- 
many, five Chapelet in Italy, one Wile in Norway. one Greene in the 
U.S.A., and nine special furnaces in Canada. Totals are also given for . 


` the years 1910-16. 


OBITUARY. 


DEATHS ON AcTIVE SERVICE.—The following are reported to have 
died on active service :~— 

Capt. B. J. W. M. Moore, M.C. BT who was killed in a flying 
accident on June 10, was a member of the Institution of Electrical Engi- 
neers, and had served his time in the works of Messrs. J. C. Fuller & Sons, 
of Chad well Heath. He returned home from Canada on the outbreak of 
war toenter tho Army, and he received tho Military Cross at the hands of 
the King on Feb. 14 last. 

Capt. H. Kember (S. Lancs. Regt.), 32 years of age, who was formerly 
employed in the British Westinghouse Co.’s works, is reported to have 


died in action, 


PERSONAL. 

At Oxford, on the 12th inst., the honorary degree of D.Sc. was 
conferred on Prof. Arthur Schuster, who afterwards delivered the 
Halley Lecture. “Nature” reports that, in presenting Prof. 
Schuster, the Public Orator (Mr. A. D. Godley) spoke of his emi- 
nence in various departments of physical research, deploring the 
inadequacy of the Latin language for dealing with the technical 
details of the professor’s work in the subjects of electricity and mag- 
netism. He alluded also to Prof. Schuster’s services as secretary of 
the Royal Society and to the value of his labours to the nation. 


Mr. A. Hugh Seabrook, borough electrical engineer, of Maryle- 
bone, and Mr. W. C. P. Tapper, borough electrical engineer of 
Stepney, are assisting the Advisory Committee of the Ministry 
of Munitions dealing with the utilisation of fuel and the economical 
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ARRANGEMENTS FOR THE 
FRIDAY, June 22nd (to-day). | 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
10 a.m. At the Institution of Civil Engineers, Great George-street, 
S.W. Annual General Meeting. То reassemble if necessary to 
complete any adjourned business. 
PHYSICAL SOCIETY. 
6 p.m. At the Imperial College of Science, Imperial Institute-road, 
S.W. Papers to be read on,‘‘ The Determination of Coma from 
a Central Ray," by Mr. T. Smith, B.A., and '' Chromatic 
Parallax and its Influence on Optical Measurements," by Mr. 
J. Guild, A.R.C.S. ; '' Graphs of Bessel Functions," by Mr. B. 
Hague, B.Sc. It is hoped also to have some optical demon- 
strations by Mr. S. D. Chalmers and, possibly, others. 
TUESDAY, June 26th. 
ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7.15 рт. At St. Bride Institute, Ludgate-cirous, Е.С. Annual 
General Meeting. 


Y 
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THE CONVENTION OF THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


London, June 21st. 


Owing to the war, the Annual Convention of the Incor- 
porated Municipal Electrical Association is once again being 
held in London. Last year the place of meeting was the 
Institution of Electrical Engineers. This building, however, 
is no longer available, and therefore the Convention is being 
held at the Institution of Civil Engineers, whose home has, 
fortunatelv, not so far been comniandeered by the Govern- 
ment. 


"There was a considerable attendance of members, though the 
inroads of military services were still more marked than last 
year, and those in responsible positions are finding themselves 
labouring under increasingly difficult conditions. ` 


Those attending the Convention included central station 
engineers and committeemen from all parts of the country, and 
also many well known professional electrical men and repre- 
‘sentatives of prominent manufacturing firms. Among the 
delegates and visitors were Messrs. F. M. Long (Norwich), 
President, S. L. Pearce (Manchester), H. Faraday Proctor 
(Bristol), S. T. Allen (Wolverhampton), S. J. Watson (Bury), 
F. Avton (Ipswich), W. W. Lackie (Glasgow), J. H. Bowden 
(Poplar), J. Christie (Brighton), H. Dickinson (Liverpool), 
C. H. Yeaman (Stoke), P. P. Wheelwright (Blackburn), E. G. 
O'Kell (Plymouth), W. J. Wood (Bolton), J. K. Brydges (East- 
bourne), S. E. Britton (Chester) H. R. Burnett (Barrow in- 
Furness), Е. W. Purse (Carlsle), R. W. L. Phillips (Bedford), 
W. A. Jackson (West Bromwich), H. Foulds (Birmingham), 
W. Wvld (Hampstead), W. J. Bache (Cheltenham), W. M. 


Rogerson (Halifax), T. Roles (Bradford), A. Nichols Moore. 


(Newport, Mon.), F. H. Whysall (Greenock), J. W. Beauchamp 
(West Ham), А. H. Shaw (Ilford), E. E. Hoadley (Maidstone), 
A. W. Barham (Watford), S. E. Fedden (Sheffield), Н. Tom- 
linson-Lee (Wimbledon), Geo. Wilkinson (Harrogate), J. А. 
Robertson (Salford), J. К. P. Lunn (Darlington), W. С. P. 
Tapper (Stepnev), L. L. Robinson (Hackney), H. F. Street 
(Southampton), J. Н. Clothier (St. Anne's-on-8ea), J. E. 
Edgcome (Kingston-on-Thames). The committeemen dele- 
gates included Ald. G. Pearson (Bristol), Ald. A. Sin- 
clair (Swansea), Ald. Leck (Stoke), Bailie Smith (Glasgow), 
Ald. Vaughan (Maidstone), Ald. Smith (Barrow-in-Furness), 
Ald. Smith (Liverpool), Ald. Walker (Manchester), Bailie 
Stewart (Glasgow), Ald. Robinson (Bradford), Councillor West 
(Coventry) and Ald. Mansfield (mevor, West Ham). 


. The visitors included Dr. S. Z. de Ferranti, Mr. C. H. Word- 
ingham (President, lnstitution of Electrical Engineers), Mr. 
J. H. Rider, Mr. W. A. Chamen (South Wales Power Co.), 
Messrs. W. M. Selvey, A. Devey (British Insulated & Helsby 
ables), С. Seton Chisholm (siemens Bros. & Co.), A. J. 
Deverill (Brush Electrical Engineering Co.), J. Snow Huddles- 
ton (Siemens Bros. & Co.), Е. S. Grogan (Arora Со.), J. M. 
Johnston (Stirling Boiler Co.), A. S. Barnard (Chloride Elec 
trical Storage Co.), W. E. Gower (Underfeed Stoker Со.\, and 
К. Н. Schofield (Ferranti Ltd.). 


The President, in opening the proceedings. asked the meeting 
to send congratulations to Mr. W. A. Vignoles on being 
awarded the D.S.O., and to Capt. E. A. Barker (Barnsley) on 
gaining the Military Cross; also good wishes to Major H. 
Richardson (Dundee) and to others on active service. 


The President then delivered his address, which we give in 
abstract below. A vote of thanks to the President was moved 
by Mr. Leese (Stoke-on-Trert), and was seconded by Mr. №. A. 
Chamen, who remarked that he hoped the proposed Electricitv 
Bill would not be delaved, as the President sceined to suggest, 
until the Government took the matter inhand. The Bill had 
been drafted so that it could go forward without delay. The 
President, in replying to this observation, stated that he onlv 
suggested delaying the Bill until the intentions of the Govern- 


ment were known. ‘The vote of thanks was carried with 
acclamation. 


PRESIDENTIAL ADDRESS.* 


BY Г. M. LONG. 
(City Electrical Engineer, Norwich.) 


Although our summer gatherings are still shorn of all festive 
characteristics, and the President's duties at this time are confined 
to purely business moetings, the year has bcen onc of great interest. 
lt marks what may be the beginning of a now era in the work on 
which we are engaged, for in it have been taken the first steps 
towards the realisation of that larger development of the use of 
electricity in the service of the country, with the possibility of which 
we have been long familiar. While very little has yet been accom- 
plished, we may soc in the schemes for linking up and tho appoint- 
ment of a special Committee by the President of the Board of Trade, 
to consider the question of electric supply, the beginning of a move: 
ment which is bound to develop and vitally affect the whole problem 
of the generation, distribution and uses of electricity. 

Before, however, considering these points I should like to touch 
on the records of the past усаг and the prospects before us as soon 
as the war is ovcr. 

While the growth and developmcnt of tho supply of electrical 
energy, with which this Association has been so intimately con- 
nected, has been marked all through by steady progress and in 
creasing spheres of usefulness, at no time has the development or 
the service rcndered to the community at large by the supply 
undertakings in the Kingdom, and especially those owned by local 
authorities, been on so large a scale as in the last two years. It 
may be stated as an undisputed fact that the ability to meet the 
great demands for power has been an important factor in the pro 


- duction of the vast quantities of munitions required for the war. 


Many stations have been running up to the hilt without any spare 
plant whatever. The most scrious difficulty appears to be as re- 
gardé boilers. A turbine may run for a long period without re- 
quiring any repairs, but unless boilers can be taken off regularly 
for cleaning and inspection, trouble is bound to ensue. It is im- 
possiblo to express any opinion as to the restrictions on the supply 
of new boilers to municipal undertakings, and one can only draw 
attention to the risk that is being run. | 

The war has already given a great stimulus to the utilisation of 
electrical energy in processes which before had been very little 
developed in th's country, among which the following may be 
mentioned. 


' Steel Furnaces.—-Electric furnaces are now being extensively uscd 
in those districts where the manufacture of steel is carried on. and 
I may quote from some interesting notes given me by Mr. Fedden, 
of Sheffield. 

Since the end of 1914 I have connected 27 steel furnaces, ranging 
in size from 260 kw. to 3,000 kw., making a total of 27,350 kw. 
Fourteen others ave awaiting completion and connection. Showing 
the progress that furnace loads have made since the war, J estimate 
that by the end of next month (April) there will be at the rate of 
85.000 tons of electric steel made per annum from this Department $ 
supply, making a total of approximately 100,000 tons per annum 
made in She field. 

The chief fact or in electric furnace development at the comment: 
ment of the war was due to the enormous quantity of steel turmnss 
and the numerous other turnings in connection with war material. 
The majority of these turnings contain a good percentage of valuable 
alloys, and the greater portion of these would have been lost if the 
turnings had been melted in the, ordinary steel furnaces. There 1 
also a difficulty in dealing with these turnings in the ordinary steel 
furnaces, Owing to their lightness and difficulty in handling, which 
is Casily Overcome in the electric furnace. 

The stee] manufacturers are very prejudiced against: trying any 
new developments, but after their experience in electric furnaces 
they realise that they can make high-grade steel equal to crucible 
steel in ingots of almost any size. Further, they can carry out 
refining to any desired extent, and it is possible to make electric 
steel of a high-grade quality from raw material containing impuri- 
tics, which would be impossible in either the Sicmens or the crucible 
furnaces. 

I have no doubt that after the war considerable developments 
will take place in the manufacture of electrie steel, as it 13 possible 
to make mild steel of a guaranteed less carbon than by other pro- 
cesses. This will enable motor-ear castings, together with all thee 
kindred requirements, to be much lighter. 


From a steel manufacturer I get this opinion :— 


The advantages of making steel by electricity are, that you can 
got а very much better control of the heat than in any other furnace. 
and that you are enabled to use turnings and other scrap in place ? 
expensive hematite iron, for the production of high-class steel. — 


“® Slightly abbreviated. 


—À 
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Steel furnaces have been put down in many parts of the country, 
as in Birmingham, Bradford, Glasgow, &c., and there can be no 
doubt that developments will be very considerable in all steel- 
producing areas, absorbing very large quantities of power. 


Air Nitrates.—Anothcr development of very great interest is the 
establishment in Manchester of a factory for the manufacture of 
nitrie acid from the air utilising the new Kilburn Scott three-phase 
furnaces. The first plant to be orccted, of an experimental charac- 
ter, will require some 1,000 kw., but if successful, it is expected that 
this may develop into a very large undertaking ultimately requiring 
some 15,000 kw. and it will be a 24-hour day loed. The immense 
demand for nitric acid, not only in the preparation of explosives, 
but also for the manufacture of fertilisers and other prcducts, makes 
this development one of the utmost importance. 


Carbide Factories.—Mr. Pearce informs me that a carbide factory 
is being established alongside the Stuart-strect Generating Station 
at Manchester, the ultimate demand of which will be of the order 
of 10,000 kw., mainly of an off peak character. It is estimated that 
the consumption will run from to 50 to 60 million units per annum. 


Phosphorus.— Frem Mr. Allen I learn that a factory for the manu- 
facture of phosphcrus will be starting at Wolverhampton next year, 


requiring 4,C00 kw., and that another 4,000 kw. will in all proba- 


bility be required. 

Arcorundi: m.— Мг. Allen also informs me that the manufacture 
of arcorundum has been started in Wolverhampton. This is an 
abrasive material similar to carborundum made by fusing bauxite 
in electric furnaces. This is an cntirely new industry in this country 
and the plant at present consists of one 300 kw. furnace with another 
going in shortly. 

The above are a few instances of the use of clectric furnaces, and 
there are others that cannot be referred to at present. Until a few 
years ago it was considered that electric energy could only be supplied 
at a sufficiently low rate for such purposes where water power was 
available, and this was looked upon as а self-evident fact. Jt has 
been pointed out though, that owing to the capital outlay necessary 
the cost of water power is by no means negligible as compared with 
power from coal, and, further, that the cost of freight may more 
than compensate for the difference. It is also a great advantage 
to manufacture a commodity as near as possible to the largest 
selling field. 

Now that experience has been gained in this country there is 
every probability of a great development of such industries resulting 
in enormous demands for electrical energy. 

Beyond these larger uses of electric energy it is interesting to note 
that there has been started in various parts of the Kingdom the 
manufacture of articles that were formerly imported from Austria 
or Germany. This all means additional power to a greater or less 
extent, which in the aggregate will be quite appreciable. For 

example, in Wolverhampton a firm have built large works taking 
200 kw. to 300 kw. for the manufacture of enamelled ironware of a 
class which used to be imported from Germany. 

The manufacture of magnetos is another branch of work for which 
we were before the war dependent mainly on Germany, but which 
has been taken up actively in талу centres. The same applies to 
glass and optical instruments. 
` Chemical industries apart from those using electric furnaces are 
very active on new lines. 

In a district in the south of England supplied by a municipal 
undertaking works are proposed or have been started for the pro- 
duction of a substitute for aspirin, emollients and other fatty 
medicinal prcducts, phosphorus compounds, coal-tar dyes, anti- 
Septic and disinfectant products of the formalin class, plant for 
acetylene we'ding, acids, glycerine. €c., cach of these requiring from 
20 kw. to 300 kw., and in the aggregate estimated to require 54 
million units per annum. Experimental work is being carried on 
for the production of a number of other products of a chemical 
character which may be expected to result in important industrios 
later on. | 

In the Midlands and elsewhere a number of firms are producing 
small articles from lampholders to toys and fancy goods, which in 
peace times were largely imported, all helping to increase the demand 
for power. 


ELECTRICITY IN AGRICULTURAL AREAS. 


Over and above the development of industries as above, which 
or the main part concern the larger towns, there is the question of 
the development of the use of electricity in agricultural areas, which 
i8 à matter that concerns small as well as large undertakings. 

The possibilities in this direction and the importance of the matter 
were во clearly brought before this Association last. year by Mr. Kerr, 
that your Council has appointed a Committee specially to deal with 
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the question on the lines so successfully pursued by the Electric 
Vehicle Committee. It is proposed that the Committee shall em- 
brace representatives of all Associations concerned in agricultural 
development, and seek the co-operation of all who can render assis- 
tance. The question is one of National importance. 

Electro-culture is a matter of very great importance. It has 
shown such results in the experimental stage that there can be no 
doubt that when it is more fully understood it will be a factor of 
enormous benefit to the country. Though the actual amount of 
energy required is very small and could be supplied in other ways, 
the existence of a supply of electrical energy at hand will make a 
very grcat difference in practical working. 

The use of electricity for light railways, for canals, and for charging 
c:ectrie vehicles, are also matters which may become of great im- 
portance. 

The problem of supplying such areas is &'large one and many 
difficulties will have to be faced. To bring electric power within 
the reach of all possible users in the country involves an extensive 
system of overhead wires. This, however, must be a matter of 
development, the natural course of which would be for lines to radiate 
out from existing supply stations. It must necessarily be many 
years before it will be feasible to run bulk supply mains from stations 
n the coal fic'ds to supply such areas as, say, the eastern or southern 
counties, and until such time these areas must depend on such supply 
stations as already exist, as the erection of special plant to supply 
agricultural districts is out of the question. | 

It is a matter, therefore, that should appeal to those local authori- 
ties owning supply stations so situated, as they, and they alone can 
give thcse facilities. , | 

Setting aside for the moment the questions of obtaining powers 
and of way-leaves, which I deal with later, there is the outlay to 
be considered. This, for supplying any large area, might be more 
than a small town could take responsibility for, and means would 
have to be found for dealing with it. Small extensions, however, 
could well be made, and what has been done at Hereford could be 
done elsewhere. This would prepare the way for further develop- 
ments later on. What is wanted now is that each undertaking 
should investigate this problem and prepare a scheme which could 
be put into effect after the war is over. · It is most desirable, how- 
ever, that there should be uniformity as regards system, in view of, 
possible linking-up or bulk supply later on, and it will be one of the 
functions of the Committee to standardise methods of distribution 
and appliances. 

It is hoped also that this Committee wil] before very long be in a 
position to give information and advice on the many points that are 
sure to arise. i | 


ВОАВО OF TRADE COMMITTEE. 


It has been apparent for many years that the conditions under 
which the supply industry has laboured have been a great hindrance 
to free development, and efforts have been made from time to time 
to deal with some of the difficulties. 

Many committees have sat and reported, but with little practical 
effect. Now, however, as a result of the changed attitude towards 
industry brought about by the war, the Government have realised 
that something must be done and a preliminary step in this direction 
was taken by the appointment hy the Board of Trade of a Com- 
mittee to inquire into the question of electrical trades after the war. 
This Committee, which was presided over by Sir Charles Parsons, 
has, it is understood, presented its report, although the same has 
not yet been published. 

While there is some dissatisfaction on this account, although no 
doubt there are good reasons for its being withhold, it is satisfactory 
to know that the matter has not been shelved, but that as a result 
in all probability of the recommendations contained in the report, 
the President of the Board of Trade has appointed a further Com- 
mittee. It is evident from this reference that the report of the 
Trades Committee must have fully demonstrated not only the vital 
necessity of much greater development of the supply of cheaper 
electric power, but also the urgent need of steps being taken to 
enable this to be brought about. We may see in these terms wel- 
come evidence of a new attitude of the Board of Trade towards the 
electric supply industry, in striking contrast to the old methods to 
which we have been accustomed, and may, under the changed con- 
ditions, anticipate a beneficial outcome. 

Without attempting to discuss in detail the problem with which 
the Committee is dealing, I may perhaps give expression to some 
salient points. There are innumerable matters on which legislation 
is required, but the fundamental necessity is the re-organisation of 
the Government control of the industry, together with the granting 
of additional powers. 

This view was given expression to hy the Council of the Institution 
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of Electrical Engineers in their second recommendation to the 
Trades Committee, which was as follows :— 

““ A Government Tribunal of the most inde pendent character that 
can be devised to be appointed to control the electricity supply 
industry of the country, and also to prevent indiscriminate addition 
or extension of power-stations or systems undesirable from tho 
point of view of size, locality, or system.” 

This resolution met with some criticism on account of the doubtful 
meaning of the word “ control,” but on the understanding that it 
does not imply either the owning or operating of electricity works, 
it was endorsed by your Council. 

Your Council have, however, gone further, and at the request of 
the Trades Committee, before whom your representatives gave evi- 
dence, have made some specific recommendations, which, however, 
it is not possible at the present stage to make public. I may, 
however, touch on a few points of principle. 

It has long been felt that the control of municipal undertakings 
by three departments of the Government, the Board of Trade, the 
Local Government Board and the Home Office, is not at all satis- 
factory, and that the powers exercised by these departments under 
the Electric Lighting Acts should be conferred on one department, 
or Board specially appointed. 

This Board should be as free as possible from political influence 
and should have full powers conferred upon it. It should include 


among its members engineers of extended experience of electricity - 


undertakings, who should devote their whole time and interest to 
this business. lts powers should be such as to enable it to deal, 
without reference to any higher authority, with all matters con- 
cerning electricity undertakings, excluding only the owning or 
operating of such. 

With such a Board, which would be fully in touch with all the 
requirements of electricity undertakings, and whose function it 
would be to make recommendations where legislation were required, 
there would be some hope that powers so urgently required for the 
development of the industry would soon be obtained. It might also 
be hoped that procedure would be simplified so that matters would 
be more expeditiously dcalt with, and much of tho present expense 
avoided. 

The Committee has recently published certain conclusions that it 
фаз arrived at, and while these conclusions contain nothing new the 
' publication is important as indicating the lines that the report: of 
the Committee is likely to take. "The principles involved have been 
discussed and generally approved by all familiar with the conditions 
of electricity supply, but now that they seem likely to be put into 
practice it becomes desirable for this Association to consider how 
such proposals can be best carried out for the good of the industry 
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generally, and so that existing undertakings not only may not suffer 
loss, but that they may also share in the benefits of the lower costs 
of production that should result. | 


SuPPLY oF ELECTRICITY BILL. 


With the further powers that municipal undertakings have been 
secking for many years, we are all familiar, but there are some 
additional powcrs sought in the Supply of Electricity Bill which has 
been drafted by representatives of your Council, in conjnction with 
the Association of Electric Power Companies, to which reference 
may be made. "These are wayleaves, lines above ground, joint 
working and methods of charging. 

The questions of wayleaves and powers to run overhead lines are 
recognised as vital to the development and supply of cheap power, 
and though hitherto of more concern to power companies, they are 
equally important now to municipal undertakings, in view of linking- 
up and the supply of rural districts. 

Powers for joint working of undertakings whether municipal or 
company are desirable and necessary in view of the advantages 
that can be derived from linking-up where the conditions are favour- 
able, and the granting of such powers is not likely to give rise to 
difficulty or opposition. The exercise of such powers is, however, 
another matter, and one fraught with far-reaching effects. The 
drawing up of agreements so that the benefits to be derived from 
joint working may be fairly proportioned between the several 
parties, will call for much skill and foresight, combined with a spirit 
of fairness and mutual regard. 

The. question of methods of charging is one that needs to be put 
on a more definite basis. It has been found necessary, in order to 
extend the use of electricity for all purposes, to differentiate between 
charges for supplies for light, power, heat, &c., as well as to devise 
special methods of charging, the validity of which can only be settled 
in a Court of Law. This is not satisfactory, and it is proposed that 
power should be given to the Board of Trade to approve methods 
of charging whether for energy supplied, stand-by supply, or other 
services rendered. Such methods would then have legal authority 
and opportunities for vexatious litigation would be removed. 

For the present nothing further can be done, but the draft-Bill 
was put before the Trades Committee and has presumably been 
handed on to the new Committec. 

Should the Government create a special Board or delegate to a 
special department of the Board of Trade the powers already out- 
lined, the obvious course would be for such Board or Department to 
take over the Bill, amending it as they think fit and to promote 
legislation to give it effect, but until.it is known what the Govern 
ment, will do, the matter must remain in abeyance. 
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INDIVIDUAL INTEREST IN MUNICIPAL ENTERPRISE.* 


BY J. HORACE BOWDEN. j ge 
(Chief Electrical Engineer, Borough of Poplar.) 


The only irrefutable argument against municipal trading as 
carried on at present, is that it does not allow full scope for individual 
interest, the lack of which tends to induce laxity in management, and 
disregard of the interests of the public. | 

The scope of municipal enterprise may be regarded as an intcr- 
vening stage between industrial co-operation and State control. 
Public opinion is now undoubtedly undergoing a very radical change 
in regard to the conduct of publie business, and, having found it 
necessary, during war, to institute Stato control of railways, coal 
fields and the production of foodstuffs, it is reasonable to assume that 
such control will be retained for a considerable period after the war, 
or may be incorporated into practical politics for the future. 

With the retention of State control of national monopolies, it may 
be anticipated that a considerable impetus will be given to municipal 
enterprise, particularly in the generation and distribution of elec- 
trieal energy, and it is with the object of eradicating the only irre- 
futable argument against municipal trading of to-day that the author 
has ventured to place his views before the Convention. 

Viewing the position attained in the business world by the clec- 
trical industry at the prescnt day, together with its cnormous scope 
in the future, it must, be admitted that the average remuneration 
bestowed on those responsible for the management of municipal 
undertakings is considerably less than that derived from positions of 
equal importance in other branches of industry. 

There are reasons for this unsatisfactory state of affairs, firstly, 
because in the past, when the industry was “ іп its infancy " and 


* Abstract of a Paper read yesterday at the Convention of the Incor- 
porated Municipal Electrical Association. 


great. 


engineers had still their reputations to make, one position was cor 
sidered a stepping-stone to another of greater importance, and soon 
until the top of the profession was reached. To-day a different order 
of things prevails, and the transitory periods are few. Secondly, 
security of tenure in municipal work is greater than in private entet- 
prise, and in a number of instances provision against retirement 8 
made by the municipality ; therefore, the incentive tó strive after 
higher remuneration in order to provide for old age is not nearly 80 

To successfully control a municipal undertaking, concentration of 
thought during an undisturbed period of a number of years is neces 
sary on the part of those responsible for the management, and, in 
order to secure this, not only should the municipality pay sufficient 
remuneration to prevent distraction from undivided attention by 
their official staff, which striving after increased remuneration 
engenders, but should also offer inducements to the staff whereby 
the desired results might be attained to the material benefit of those 
responsible for thcir attainment. 

The interests concerned in electricity supply are those of the con- 
sumer, tho ratepayer and the staff. 

The consumer's interests may be stated as follows: Low prices, 
continuity of supply and efficiency of service. Tho ratepayers 
interests are: Security of guarantee, the creation of such ап asset 
that a cheap supply of power brings to any municipality by the m- 
crease of rateable value and participation in profits. Тһе interests 
of thestaff are : Satisfactory working conditions, adequate remunera- 
tion, sccurity of tenure and participation in profits. 

The primary interests of the consumer and the ratepayer are linked 
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indissolubly together. Cheap prices and participation in profits 
may appear to be diametrically opposed, but it must always be 
borne in mind that the ultimate result of low charges means that all 
ratepayers would become consumers, and therefore any apparent 
injustice by contributing to rates out of profits would eventually 
disappear. i 

The author docs not wish it to be understood that he supports the 
idea that municipal trading should be undertaken purely for the pur- 
pose of relieving the rates out of profits resulting therefrom, but he 
considers that this should be done in a modified form and to a well- 
defined scale on the lines introduced later on in this Paper, in prefer- 
ence to the present-day practice of mulcting the profits of electricity 
undertakings to the detriment of their financial positions. 

Consumers’ and staff interests are linked, inasmuch as satisfactory 
working conditions, adequate remuncration and security of tenure 
tend to ensure continuity of supply and efficiency of service. Low 
prices to the consumer, and participation in profits by the staff can 
be made of identical interest by the introduction of proper safeguards 
to the consumer into any profit-sharing scheme. | 

The interests of the ratepayers and ‘the staff have everything in 
common respecting security of guarantee. Judicious capital expen- 
diture is the most effective medium of profit production, and a muni- 
cipality may anticipate that every possible consideration would be 
given before capital expenditure is recommended by a staff partici- 
pating in profits. An asset which has becn built up judiciously 
presents the greatest security for the guarantec of the ratepayers. 

The interests of the ratepayers and staff are also common in respect 
of profit sharing, and the author is of the opinion that the schemo 
submitted in this Paper will ensure the best results to the ratepayer, 
and, at the same time, secure for an undertaking a sound financial 
footing. 16 is of paramount importance that every municiapl elec- 
tricity undertaking should be placed upon a sound financial basis in 
priority to any other consideration. Until this is accomplished, 
little can be done towards reduction of prices or participation in 
profit by the municipality or staff. For a numbcr of years prior to 
the introduction of a profit-sharing scheme at Poplar, and before 
any contribution whatever was made to the rates, a drastic policy of 
writing down and scrapping obsolete plant was adopted, together 
with a system of payment out of revenue for all assets for which loans 
could not be raised for periods of 20 years or over. All existing loans 
were converted from the annuity or annual instalment to the quar- 
terly instalment system. No money for machinery has been bor- 
rowed since January, 1914, all new plant having been purchased out 
of amounts written down in respect of obsolete plant. All machinery 
of any descr iption laid down prior to 1905, with the exception of two 
boilers and original low-tension switchgear, has been entirely written 
out of the books of the undertaking. 

In furtherance of this policy, therefore, it was necessary, before 
considering the disposal of surplus profits, to lay down a schedule of 
first charges upon surplus profits as follows, viz. : (1) Minor improve- 
ments to buildings and plant; (2) new meters and services; (3) 
wiring, cooking and heating installations ; (4) showroom and test 
room fixtures ; (5) instruments, office furniture and tools ; (6) cost of 
reclaiming disused cable ; (7) removal and re-erection of machinery ; 
(8) sundry expenses connected with capital work and plant ; (9) lay 
aside of £1,000 per annum over and above requisite amount of 
redemption for reducing the debt on account of services, instru- 
ments and accumulators. Working balance at end of each financial 
year to be made up to 10 per cent. of the total income for that year. 

After payment of the foregoing charges on surplus profits, the 
available balance (if any) in any усаг is apportioned as follows, viz.: 
40 per cent. is placed at the disposal of the Finance Committee of the 
Council ; 20 per cent. of a sum up to £6,000 available for disposal, 
and 10 per cent. on available sum over and above £6,000, for division 
amongst the members of the permanent staff. Remaining balance is 
placed to the crcdit of capital machinery account for writing down 
obsolete plant. 

The amount placed at the disposal of the Finance Committee may 
or may not bo utilised for relief of rates, but preference is given to its 
utilisation for works which would have a benelicail effect upon the 
rates. It has been found desirable to establish a flect of motor 
vehicles for the disposal of destructor clinker, removal of house 
refuse and road-sweeping, and the surpluses from the electricity 
department are being utilised for this purpose. 

The bonus to staff is apportioned as follows, viz. : À moiety to the 
principal officers of the staff, and the other to the junior officers and 
workmen permanently employed pro rata to the normal salaries and 
wages paid in the year in which the bonus is earned. 

The proportion payable to the principal officers is divided as fol- 
lows {viz. : One-half to the chief engineer and manager, one-fourth 
to assistant manager, one fourth in equal proportions to the station 
and mains engineers and sales manager, 
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The financial soundness of this scheme must commend itself to all 
concerned, as, no matter how rapidly an undertaking may develop, 
the cost of new connections and all improvements to the existing 
system must be taken from revenue before any sum is available for 
bonus. 

In advocating the adoption of the profit-sharing scheme by the 
Poplar Borough Council, the author advanced the suggestion that, 
by granting some recognition to the permanent staff proportionate 
to the results obtained, not only would every man employed feel a 
direct interest in economical production, but would also foel con- 
cerned in advocating tho use of electricity at every possible opportu- 
nity. Thus a potential canvassing staff, which, in many other under- 
takings, 15 a direct charge upon revenue, would be created. 

On the side of labour the greatest objection to profit-sharing 
schemes of any description is the tendency to reduce individual labour 
and rate of wages by holding out prospects of increased bonuses to 
the staff. 

As far as olectricity supply is concerned, this objection is not of 
much account, as an electricity undertaking is not a manufacturing 
concern wherein output can be calculated at so much per head of 
workmen. 


ALLOCATION OF BONUS TO STAFF. 


The proportions payable to the principal officers of an undertaking, 
as set out in the Poplar scheme, may not appeal to every munici- 
pality, and, as an alternative, the distribution may be mado wholly 
as a percentage of annual salary or wages. To illustrate the differ- 
ence between the two systems the author submits the payments 
made by the Poplar Borough Council as a result of last ycar's trading, 
viz., 1915-1916 :— i 


Amount available for distribution, £1,262 3s. 10d. 


Principal officers .................. £631 2 0 or 36-6 per cent. of salaries. 
Junior officers and workmen ... 631 1 10 or 6-09 per cent, of salaries 
Or wages. 


Had the alternative proposition been in force, the whole of the staff 
would have received 10-43 per cent. of their annual salary or wage. 

The view is expressed that the alternatjve scheme would not have 
provided adequate remuneration for the officers primarily responsible 
for the results. Аз the gencral manager is the responsible officer 
over all departments, upon whose judgment the decision in all 
matters must finally rest, it appears an equitable arrangement to 
allot double the amount received by his chief assistant, which ie 
usually the proportionate difference in salary. Furthermore, it 
must be recognised that the financial policy of an undertaking has a 
greater bearing upon the net results than anything arising out of the 
workshop, the generating station, or tho mains. 


INVESTMENT OF PROFITS ON BEHALF OF THE STAFF. 


No profit-sharing scheme would be complete unless careful con- 
sideration were given to tho encouragement of thrift amongst the 
staff, and opportunity afforded for reasonably advantageous invest- 
ment of at least a proportion of the share of profits accruing to the 
participants. It is a debatable point whether compulsory invest- 
ment in an undertaking should be insisted upon, and much can be 
advocated for and against compulsion. The earning of a profit 
equal to, say, 5 per cent. of the annual wage, paid within a reason- 
able period after the close of the municipal financial year, provides 
the necessary sum for the enjoyment of an annual holiday, which, as 
is very often the case, would otherwise be spent in loitering at home 
to the detriment of the individual and family, and incidentally of the 
undertaking. In order to ensure the desired utilisation, it would 
probably be the best policy to defer payment until a dato imme- 
diately prior to the commencement of each individual's annual holi- 
day. | 

The British workman appears to have an inherent abhorrence of 
anything in the way of compulsion, or even advice in regard to earn- 
ings, and considers, perhaps rightly, that he should be a free agent - 
in this respect. On the other hand, it may be anticipated that, by 
investing savings in the business in which he is employed, a greater 
interest in the working of the business would be engendered, and it 
would appear that overy facility for investment should be given as a 
means to that end. , 

Furthermore, pension schemes, as а rule, provide for the employé 
only in old age, but not for his family. A workman may have con- 
tributed for 40 years to a pension fund, but, should ho die imme- 
diately after his retirement, his family gain nothing therefrom, and 
are dependent upon a compassionate allowance from the munici- 
pality, which may or may not be granted. The author submits that 
it would be advantageous to the employer and employé alike if a 
certain proportion of the share of profit were to be invested on behalf 
of the staff. 

In the Poplar profit-sharing scheme provision is made for a working 
balance of not less than 10 per cent. of the annual income of the under- 
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taking, and, as no.provision has been made for working capital in any 
of the Electric Lighting Acts; it is reasonable to assume that no legal 
objection would be raised to the municipality accepting deposits 
from the staff up to the stated amount, and interest allowed thereon 
not exceeding the rate at which money could be obtained from the 
‘usual sources. It may also have been noted that the Poplar scheme 
allows for a 20 per cent. bonus on available balances up to £6,000 per 
annum and 10 per cent. on any sum available over £6,000. 

A line of demarcation between voluntary and compulsory invest- 
ment suggests itself, and the author submits that the benefits of any 
profit-sharing scheme would be enhanced if the amount accruing at 
the rate of 20 per cent. were to be handed over to the staff to be 
invested in the undertaking or otherwise at the option of the em- 
ployé, and that accruing at the rate of 10 per cent. be compulsorily 
jnvested in the undertaking, all on terms suggested. | 

There can be no doubt that current events indicate that in the 
near future labour will command a much greater share in the profits 
of all enterprises, whether national, municipal, co-operative or 
private, and the greatest evil to be feared from this much to be 
desired state of affairs is the misapplication of the prospective 
enhanced income of the worker. | 


SLIDING SCALE TO ADJUST BONUS WITH CHARGES FOR SUPPLY. 


Under normal conditions of the country, charges for supply of 
electrical energy should have a downward tendency until the irre- 
ducible minimum is reached. | 

As the Poplar scheme was introduced prior to the war, the possi- 
bility of any advance in charges was considered remote, and no pro- 
vision was made in connection therewith. 

Last year it became necessary to advance the price of power by 
10 per cent., which will yield about £6,500, and the total net surplus 
will probably reach £11,500. Seeing that the work of the undertak- 
ing was carried out under more arduous conditions than appertain- 
ing in previous years, the author has been forced to the conclusion 
that no profit-sharing scheme would be complete without a sliding 
scale to adjust profit-sharing applicable to incrcase as well as decrease 
in charges for supply. | 

The point five system of charging (which originated at Poplar) is 
admirably adapted for working in conjunction with a profit-sharing 
scheme. As most of the members are aware, this system comprises 
an annual charge based upon the probable demand of each consumer, 
plus 0-54. for each unit used. The author proposes to recommend 
that this system shall become permanent, and when it becomes neces- 
sary to increase charges, a pre-determined percentage would be added 
to each account, but if it is found after balancing the books for any 
year, that a rebate of 2} per cent. or multiples of 23 per cent. can be 
allowed to consumers, the determined &mount shall be allowed on 
the following year's accounts. і 
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The present bonus scheme would hold good under the normal 
point five system, and the following scale applied for advanced prices ; 


P.c. of bonus up to P.c. of bonus over 
£6,000 available surplus. | £6,000 available surplus. 


Increase in charges. 


Per cent. Per cent. Per cent. 
5 ' 18 9 
10 16 8 
15 14 7 
20 | 12 0 
25 10 5 
30 8 4 
35 6 3 
40 : 4 ` 9 
45 2 1 
50 | Nil. Nil. 
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A sliding scale applicable to decrease in charges appears to be a 
much more difficult problem, firstly, because the cost of production is 
likely to steadily decreaso for many years to come, and finality in this 
direction is difficult to anticipate; secondly, a financial policy 
carried out on similar lines to that in vogue at Poplar would eventu- 
ally wipe out machinery entircly from the loans account, thus reduc- 
ing capital charges to a large extent; and, thirdly, because the 
interests of the consumcr, the ratepayer and staff should reccive 
equal consideration. | 

After mature deliberation, the author has arrived at the following 
conclusions, viz. : That a minimum available sum for profit sharing, 
contribution to rates and rescrve for displaced machinery should be 
fixed, which, in the case of Poplar, the author has earmarked at 
£6,000. That is to say, if the amount for disposal reaches £6,000, 
the following division would be made, viz. :— 


Finance Committee, 40 per cent. .......................... £2 400 
Bonus, 20 per cent: эеле иин насан вонь аЬ 1,200 
Reserve for displaced plant .................. eee 2,400 

* £6,000 


In the event of a greater sum being available, which would allow 
of a rebate of 24 per cent. or multiples of 2} per cent., then the 
minimum amount for disposal should be increased by £1,000 for 
every 24 per cent. granted as rebate. Any balance after allowing 
for the minimum sum according to scale, to be carried forward for 
the purpose of allowing further rebates. 

On this basis the minimum sum for disposal, plus necessary 
amount of rebate, varies from £7,000 for a rebate of 24 per cent. up to 
£26,000 for a rebate of 50 per cent. 

A table of anticipated progress is given, showing a bonus to staff of 
£1,600 when the output of the undertaking is 24,000,000 units, and a 
bonus of £3,200 when the output is 72,000,000 units. 
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' | (Borough Eectrical Engineer, Salford.) 


The necessity for fully utilising our national resources to mect the 
economic conditions arising out of the war has made the question 
of fuel economy one of urgent and vital importance. 

The author gives diagrams and figures showing that the output 


of coal per annum per person employed in mining is diminishing in . 


this country and the cost is rising, whereas the converse is the case 
in the United States. Whether we like it or not, we have to face 
the fact that as regards cheap coal for manufacturing purposes, we 
are gradually losing the favourable position we have hitherto 
occupied. i 
i It is proposed to discuss in the paper the possibility of economising 
uel :— 

(a) By centralising the production of power; and 

(b) By combining the carbonisation of coal and by-product re- 
covery with the generation of electricity. 

For the present purpose the discussion may be confined to the 
better utilisation of coal. 

From statistics it appears that, after deducting the amount of 
coal exported, the home consumption of coal in 1911 was 184 million 
tons. Electricity supply works accounted for 4}. millions. It 
remains to be considered in what directions economy is possible. 

In giving evidence before the Royal Commission in 1905, Sir George 
Beilby estimated that 5 1b. of coal were consumed in the factories 


of Great Britain for each indicated horse-power hour produced. ` 


This is now probably less, say by 10 per cent., but it will be fairly 


* Abstract of & Paper read yesterday before the Convention of the 
Incorporated Municipal Electrica] Association. 


safe to estimate that at the present time each horse-power hou 
produced entails a consumption of 41 lb. of fuel. To engineers who 
cons:der this a high figure, it may be pointed out that at the time 
the estimate was made the consumption in central stations appears 
to have been not much lower than the average for factories. For 
the undertakings furnishing returns for the 1907 census of pro- 
duction the consumption of coal comes out at 5-1 Ib. per kelvin, or 
about 3-9 lb. per electrical horse-power hour. Owing to the cheap- 
ness of coal there has not been the same inducément to put down 
economical plant as there is at present. But the central station 
has enormously improved its position relatively to the private power 
plant during the last few years. In a census taken last year of 
four groups comprising 26 electrical undertakings in Lancashire and 
Cheshire, it was found that the consumption of coal varied from 
21 lb. to 81b. per unit sold. Very little consideration is required 
to show that & considerable fuel saving could be effected by an 
immediate transference of the factory power load from private plants 
to central stations. | 
The Lancashire consumption of 3:2 lb. per kelvin sold does not, 
of course, represent the limit of fuel economy in power production. 
Several stations in the four groups—and these not the largest—are 
operating at approximately 24 lb. per kelvin. It will be useful to 
consider what further economies are possible. With a consumption 
of 3:2 lb. per kelvin, of fuel containing 12,500 B.Th.U. per lb., the 
thermal efficiency comes out at only 83 per cent. It will hardly be 
questioned that a much higher efficiency is now possible. Under а 
centralised system of production operating with power stations 
equipped with generators of 15,000 kw. or 20,000 kw. capacity, com- 
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bined with water-tubo boilers of 10,000 kw. each, and auxiliary plant 
designed and arranged xo as to reduce the heat losses to the absolute 
minimum, a continuous thermal efficiency of 18 per cent. is well 
within the range of possibility. In support of this claim the fol- 
lowing estimate prepared by a well-known firm of manufacturers 
for a combined generator and water-tube boiler unit of 15,000 kw. 
capacity is submitted.. 


Steam pressure at stop уайуе........................ 200 Ib. 
Initial steam temperature ........................... 650?F. 
Vacuum at turbine exhaust (30-inch barometer) — 29 in. 
Feed water temperature to economiser .......... 1607 F. 
Steam consumption at full load per kilowatt hour — 10-4 Ib. 
Power required for condenser auxiliaries ....... 2 per cent. 
Therma] efficiency of turbine, generator and 

Dog i e 25-19  ,, 
Boiler © ficiency s sss eere ber eee йена 84 y 
British Thermal Units per kilowatt hour......... 16,120 
Thermal efficieney, boilers, economisers, tur- 

bine, generator and condenser plant ......... 21-15 per cent. 


If we add, the power required to operate artificial draft plant, 
coal and ash conveyors, and circulating water pumps (this should 
not under normal conditions exceed З pcr cent.), the efficiency of 
the plant, i.e., the ratio between the heat units contained in the coal 
consumed and their equivalent in kelvin delivered at the switch- 
board is 20-5 per cent. 

. Further economies in fuel consumption are’ possible bv increasing 
the pressure and temperature of the steam. The boiler manufac- 
turers are satisfied that there will be no trouble in constructing 
boilers for pressures as high as 500 Ib. or 600 lb., and the turbine 
manufacturers aro prepared to guarantee turbines to operate at 
this pressure with steam superheated up to 750^F.  Boilers have 
already been constructed for 350 |b. pressure, and the following 
estimates which the British manufacturers guarantee may be com- 
pared with the figures in the previous table :— 


Steam pressure at stop valve................. ess. 350 Ib. 
Initial steam temperature ........................... 106? F. 
Vacuum at turbine exhaust (30-in. barometer)... 29 in. 
Feed water temperature to economirer............ 16607 F. 
Steam consumption at full load per kilowatt 

hour 10 Ib. 
Power re quired for condenser auxiliaries ......... 2 per cent. 
Therma] efficiency of turbine, generator and 

bil RE e: 20.39 — ., 
Boiler efficienev i. aerei coire reae re аа 84 
British Thermal Units per kilowatt hour......... 15,370 
Thermal e ficiency boilers, economisers, turbine, 

generator and condenser plant ............... 22°17 per cent. 


The inereased efficiency due to increased pressure and superheat 
iapproximately 5 per cent. Allowing 3 per cent. for operation of 
auxiliares and 12 per cent. for transmission and transformer losses, 
it ія possible to obtain an overall efficiency of 18:8 per cent. for 
energy delivered to the consumer. The coal consumption on this 
basis would amount to 1-45 lb. per kilowatt hour so'd, or 1-09 lb. 
fer electrical horse- power. 

Under the assumed conditions, the author is of the opinion that 
10 per cent. would be ample to cover stand-by and light load losses. 

The author puts the efficiency of domestic heating by coal at 
5 per cent., and that of gas fires at 10 or 12 per cent. Taking the 
same basis of comparison, the efficiency of electric radiators and 
cooking devices may be as high as 85 to 90 per cent., while for 
convenience and cleanliness they far surpass the gas fire or gas 
cooking stove. 

It is difficult to form a precise estimate of the possible saving in 
(е used for domestic purposes, but the following instance may be 
cited as an illustration. In this case a domestic consumption of 
13 tons of coal per ánnum was reduced to 2 tons by the adoption of 
electricity for cooking and partial heating. The increased con- 
sumption of electricity for four quarters of one year amounted to 
6,820 kelvins. Assuming a consumption of 13 Ib. of coal per kelvin, 
the total amount of coal consumed at the central station for this 
output would amount to 11,900 lb. or approximately 5] tons per 
annum, as compared with I] tons, saved, or a reduction of nearly 
52 per cent. If only one-half the cooking and heating for which 
coal is now used was performed by clectricity supply from central 
stations, there is a possible saving of nearly 10 miilion tons per 
annum. 


INTERCONNECTION OF ELECTRICAL UNDERTAKINGS. 


The interconnection of electrical undertakings has been frequently 
discussed during the last year, and various committees are at work 
In different parts of the country on local schemes. The discussion 
of the question has alreadv lead to several undertakings linking up 
On à co-operative basis, and the movement has also done much good. 
Linking-up proposals must, however, be considered with relation 
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to the bigger scheme of centralisation and it will be necessary for 
the local joint boards who operate such schemes to possess powers 
with regard to extensions of plant in all the undertakings in their 
group, and so ensure that extensions will only take place at those 
stations which are favourably situated for economical generation. : 


CARBONISATION OF COAL. 


Hitherto, with few exceptions, the generation of electricity has 
been dependent on the direct burning of coal in boiler furnaces. It 
is common knowledge that from a purely thermal efficiency point 
of view the carbonisation of coal in gas-works is a much more 
efficient process than the direct burning of coal in central power 
stations. The thermal efficiency of a gas-works may be as high as 
65 or 70 per cent.. whereas the average thermal efficiency of central 
power stations is in the ne‘ghbourhood of 8 or 9 pcr ccnt., although 
several large power stations are obtaining efficiencies of between 12 
and 15 per cent. 

The following comparison wiil illustrate this point :— 


Thermal Efficiency of Gasworks an Electricity Power Stations Com pared. 
ELECTRICITY WORKS. (G ASWORKS. 

One ton of coal (12,500 B.Th. U.) One ton of coal (12,500 B.' Th. U.) 
burned direct in boiler furnaces will | will produce 11,000 cubic feet of 
produce at 21 1b. consumption per | gas - 6,050,000 B.Th.Us., 9cwt. 
of coke of 9,500 B.Th.U. per lb. 
—9,576,000 B.Th.U., 10 gallons 
of tar — 1,550,000 B.Th.U. 

Total 17,176,000 B.Th.U. 
Thermal] efficiency, 11 per cent. Thermal ¢c ficiency, 64 per ecnt. 
Total heat in coal 26,992,000 British thermal] units. 


The advantages of electricity which have led to its adoption in 
preference to gas are due to the higher efficiency obtained in its 
application for industrial and domestic purposes. It is claimed, 
therefore, that if the high thermal efficiency of coal carbonisation 
could be combined with the cfticient application of electricity we 
should have an ideal method for the economical utilisation of: 
fuel. | 
_ There are on? or two questions that require to be carefully con- 
sidered before accepting such claims. The most important is the. 
question of by-products. There is no direct economy in carbonising 
coal for the purpose of prcducing gas to be utilised for firing steam 
boilers. То obtain the highest possihle efficiency in power pro- 
duction from the carbonisation of coal, involves the employment of 
internal combustion engines. The high thermal efficiency of gas 
engines (about 27 per cent.) has often attracted power engineers. 
In smaller sizes, say up to 1,500 H.P., the gas engine has still a limited 
field for employment, but for generation on the scale required in a 
centralised power scheme, they may be left out of account. 

There are two systems apart from the carbonisation of coal in 
gas-works (where illuminating gas is the chief product) which may 
be cons'dered. These are the Mond and the coke oven installations. 
When Mond plant is employed for by-prcduct recovery, sulphate of 
ammonia is obtained equal to about 4 per cent. of the weight of coal 
carbonised and about 3 per cent. by weight of a somewhat inferior 
tar. It will be a fair estimate to assume that the efficiency under 
conditions for ammonia recovery is about 57 per cent. 


Thermal value -2,965,000 
B.Th. U. 


Gas Frrina or BOILERS. 


Considerable difference of opinion appears to exist regarding the 
efficiency of gas-fired boilers, some authorities placing it as low as 
75 per cont. while others claim 85 or 90 per cent. The lower cffici- 
ency is probably the result of tests made with boilers and furnaces 
originally designed for the direct burning of coal. Assuming an 
efficiency of 90 per cent. for gas firing and 80 per cent. for direct 
coal firing, we obtain the following results :— 


Per cent. 
Efficiency of gas-fired producer with by-product recovery 57 
Efficiency of gas-fired boiler ..................... Leere 90 
Combined оосу sii do oven pr CREE te IRE айа a 51:3 
Efficiency of direct-fired boiler ........................... eese. 80 


‘In other words, for every 100 tons of coal consumed for direct 
firing we require 155 tons to prcduce the same amount of heat from 
producer gas fired boilers, against whieh we recover 4 per cent. by 
weight of sulphate of ammonia, and 4 per cent. by weight of tar. 

It is apparent, therefore, that the whole case for gas firing from 
producer plant rests on the production of by-products. The most 
valuable of these is sulphate of ammonia. The amount of this by- 
produet depends upon the percentage of nitrogen present in the 
fuel. The average for British coals may be taken at 1-3 per cent., 
yielding in а ** Mond " producer from 80 Ib. to 90 1b. of ammonia 
sulphate per ton carbonised. ` 

The following estimate, based on results obtained from smaller 
plant, is put forward as an illustration of what might be expected 
from a producer gas-fired boiler installation of 20,000 kw. capacity, 


D 
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dealing with a maximum demand of 15,000 kw. and operating with a 


40 per cent. station load factor. 


Direct Firing. (Boiler efficiency 80 per cent.) 
53,000,000 kelvins at, say, 21b. of coal per unit generated tons 48,000 
COR) BE LOSS ——€————Á ВЕНЕ ЕОС ЕКА — £36,000 


Gas PRODUCER AND Gas Евер BotrEns with By-Propuct RECOVERY. 


Boiler efficiency 90 per cent. 
Combined efficiency 52 per cent. 


74,000 tons of coal at 155. ........ T" ИТТ ТОРЕ es £55,500 
. 2,960 tons of acid’ at £2 ..... "— — —— P = 5,920 
Extra labour on gas plant at 1s. 3d. per ton carbonised 4,625 
Extia CDI Mt 1,500 
Extra labour on by-product recovery including bagging 
sulphate Of аттттот1а................................ 2,850 
Interest, depreciation and maintenance on cost of pro- 
ducer and recovery plant, 15 per cent. on £52,000 1,800 
78,195 
Less 2,960 tons ammonia sulphate at £14 
DEF TOM essai tac аны t ven ТЕЧЕТ isti dade 1,440 
Less 2,960 tons tar at £1 per ton ................ 2,960 
| pe: 44,400 
33,795 
A saving per annum over direct firing Of ................ |. 2,205 


The figure of £14 for ammonia sulphate is above the average price 
received during the last 10 years, but about £2 less than the present 
war price of £16 per ton. If the present price is taken, the saving 
would be increased from £2,205 to £8,125. On the other hand, on 
the basis of £12 per ton, which approximates to the average pre-war 
price, the saving of £2,205 would be converted into a loss of £3,715. 

Although producers have been in operation for 20 years it is not 
suggested that finality of design has been reached. Experiments 
have recently been made with a view to utilising the heat generated 
by the producer to supply the steam required for by-product re- 
covery, and it is possible that developments in this direction may 
increase the producer efficiency by 8 or 10 per cent. It has also 
been shown that producers can deal successfully with the lower 
grades of fuel, and as these poorer grades frequently contain as high 
a percentage of nitrogen as the richer grades, it may be possible to 
utilise the producer with by-product recovery for burning grades of 
coal which' it is not profitable under present conditions to bring to 
the surface. | 

Соке OVEN Gas. 


The distillation of coal at low temperatures for the primary pur-: 
pose of producing metallurgical coke and yielding in addition a 
quantity of surplus gas of high calorific value in addition to other 
by-products, has been advocated in certain quarters as a universal 
solution of the fuel economy problem. Each ton of coal distilled 
produces about 15 cwt. of hard blast furnace coke, which at present 
has a higher market price than its equivalent weight in coal. On 
the other hand, the yield of ammonia is less than from gas producers, 
being about 25 lb. to 30 lb. per ton of coal. Hitherto the industry 
has been confined to steelworks and collieries, where its advantages 
are unquestioned, but the importance of the by-products recovered 
and the possibility of utilising the surplus gas has drawn attention 
to the possibility of combining low temperature distillation with the 
production of power. The amount of surplus gas is equal to 4,000 


to 5,000 cubic feet per ton, having a calorific value of 550 B.Th.U. © 


per cubic foot. The expense of the installation, however, is very 
great and the amount of coal consumed to produce a given amount 
of heat in the form of surplus gas is about 12 to 14 times as much as 
would be required for direct firing. 

Very little consideration is required to show that as a means of 
producing power, the coke oven can only have a limited application. 
The demand for electricity in the form of light, power and heat is 
bound to exceed enormously the demand for coke and by-products. 

It is claimed that instead of metallurgical coke, a soft smokeless 
fuel can be produced which is suitable for domestic purposes, and 
proposals have been put forward to combine an installation for pro- 
ducing such a fuel with a central power station, the surplus gas being 
employed to fire the boilers. The author is of opinion that an 
arrangement of this kind can only have a local and temporary appli- 
cation, and that the burning of fuel for domestic purposes must 
ultimately be superseded by electricity. To set up a process with 
the object of producing fuel for cooking and heating is to perpetuate 
a custom which all are agreed should be superseded not only for 
reasons for fuel economy, but also with a view to saving labour now 
employed in unnecessary domestic drudgery. 

The author concludes with a plea for the proper grading and 
classification of coals and their treatment by washing and sorting. 
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THE FEDERATION OF BRITISH INDUSTRIES. 


At the Engineers’ Club, Manchester, on the 12th inst., Mr. Edmund 
L. Hill opened a debate on the ‘‘ Federation of British Industries, its 
Aims and Objects.” At the outset he said his heart was with the 
club and always would be. Out of the club grew the movement for 
the organisation of British engineering industry ; that movement last 
summer joined up with the B.E.A., which had now joined the 
Federation of British Industries. 

Mr. HiLL said that the President of the В. Е. А. (Мт. Wilfrid Stokes) was 
one of the original members of the Executive Council of the Federation, 
and now that they had joined them, Mr. John Thornycroft, chairman of 
their Executive Committee, had also been co-opted on to their Council. 
He hoped that every engineering firm in and around Manchester would 
join, and help to strengthen and take part in the councils of the B.E.A. 
When he left them in January last the Manchester committee had ob. 
tained some 92 new members for the B.E.A. A federation of British 
industries had been for some years а dream of their president's (Mr. 
Dudley Docker) Asin thousands of other cases, the war gave him his 
opportunity, which he seized and had held on to with infinite patience. 
tact and judgment, with the result that the Federation to-day was a real 
live power in the world. In the history of mankind—if they left ow 
religion, the arts, science and literature—there was one class that was of 
permanent use to its fellows, and that was the manufacturer and pro- 
dcer or ‘‘ those engaged in an industry serving or providing for the needs 
of producers or manufacturers "' ; in short, those who ''turn the great 
forces of Nature to the use and convenience of man," those who contri- 
bute to the wealth of the world. In our past political history that class 
had always been ignored and neglected ; it had been exploited for the 
bene fit of the merchant and middleman. The Federation was out to put 
thatright. Its objects might be summed up briefly as the ‘‘ organisation 
and development of industry now and after the war in co-operation with 
labour and in conjunction with the Government and Government 
Departments.” It aimed at the establishment of à central organisation 
which could act as a focus for the industrial opinion and influence of the 
country, and at the same time give its members benefits and facilities 
such as Only a powerful body with ample funds was in & position to give. 
Among other things, the Federation had to its credit (a) the establish. 
ment of a Parliamentary Committee to watch all legislation affecting 
industry, (b) à committee to deal with overseas trade (which had con- 
sidered and made recommendations in regard to the improvement of the 
consular service), (c) the establishment, in conjunction with the Central 
Council of Associations of Controlled Firms and with the British Manu- 
facturers’ Association of an Advisory Committee to the Ministry of 
Munitions and to the Admiralty, to which those Departments are sub- 
mitting regulations affecting manufacture, labour and raw material, 
before they are put into force, (d) the appointment of two representatives 
on the Priority Advisory Committee of the Ministry of Munitions, (^) an 
Education Committee to consider the improvement of education with 
particular regard to industry, (f) a Patents Committee, which was con- 
sidering the proposed alterations of the Patents and Designs’ Act, (71 з 
Railway Committee, which he thought would before long be called a 
Transport Committee, to deal with all questions affecting transport and 
shipments of raw materials and manufactured articles, &c. The Federa- 
tion was also undertaking, on behalf of the Foreign Office the distri 
bution to manufacturers of the commercial reports collected by the 
Foreign Trade Department, distributed a bulletin to members contain? 
items of general commercial information, frequently of an e xclusive 
nature, and was arranging the establishment in foreign countries of à 
system of legal advice by the best foreign experts for the benefit of mm- 
bers, &c. The Federation had 435 members, 59 of which were ass» 
tions. They needed every association to join them because of ther 
knowledge and experience, their members and influence, but they wanted 
large and small firms to join individually to give them that rapidity of 
decision that was vital to-day. Another point to be remembered was 
that any trade association got much more influence and more votes in the 
Federation if some half-dozen or dozen of its individual members joined 
the Federation as well. The Federation and the work it was doing was 
of world importance, and would get more so as time went on. he 
Federation did not wish to dominate other associations, it only wanted to 
help them ; every association could look after its own business far better 
than any other body, but cases might arise when the help of such à body 
as the Federation would be of great value. ''Wait and see” must 
never be our motto again. Seven weeks ago the Minister of Munitions 
asked his Advisory Committee to give him their considered opinion t" 
four questions. He sent those questions to 53 trade associations—nin? 
replied fully ; four stated that they did not want to reply ; 10, knowing 
their own inherent weakness of procrastination, did not attempt 1o 
reply, but issued the questions to their own members, many of whom 
replied direct most usefully ; 30 had not replied at all so far. Of those 
who did attend to his committee ° re quest every single one was an Е 
tion of engincers or its closely allied trades. As they knew full well, it 
was engineering which was saving the world. It was an engineers pi 
and when peace came it was engineering that would deserve and must 5 Н 
due recompense. There was опе thing that he hoped and believed t 
Federation would tackle at once, and that was the regulation of the ae 
ply of raw materials. The enormous debt caused by the war could T 5 
be paid for by exports, but to export anything they must have mh : 
materials from which they were made, and they should take care a 
wherever possible those raw materials came from the British Empire. 
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HEATING OF DYNAMO ELECTRIC MACHINES WITH VARIOUS LOADS AND AT 
| DIFFERENT SPEEDS. 


BY PROF. MAGNUS MACLEAN, D.8C., AND D. J. MACKELLAR, В.6С. 


INTRODUCTION. 
The series of tests described in this Paper were carried out at 


the Royal Technical College, Glasgow, with the primary object. 


of obtaining information as to the effect of armature current 
and armature peripheral velocity on the temperature rise of 
the various parts of direct-current machines. 


machine was employed as a driving motor in those cases in 
which the machine under test was run as a generator. | 
Each machine has a sheet-iron fan mounted on the slip-ring 
end of the armature. The fans have each a diameter of 
480 mm. There are 64 straight radial blades, having a depth 
of 60 mm. and a width of 25 mm. The external diameter of 


Frc. 1. 


Such an investigation even for a single machine is neces- 
sarily lengthy, and in the presert instance the tests have been 
perforce confined to the determination of temperatures and 
temperature rises of a field coil of a direct-current machine 
of the small open-type class, run at various speeds, and under 
different load conditions ; in some cases as a motor, in others as 
à generator. 


The results have been where possible compared with those 


ы ——————————————————— 
—————- yug p ggg 


Thermo Couples- 
in Field Coil ^y 


the armature is 292 mm. The machines are designed to run at 
1,500 revs. per min. at 500 volts direct current ; and at 750 
revs. per min. at 250 volts direct current. The general ar-ange- 
ment of the machines is shown in Fig. 1. | 
FIELD Cors. 


There are four field coils, each consisting of 5,650 turns of 
S.C.C. wire of 0:032 sq. cm. cross-sectional area. The coils are 
former wound lapped with'tape and varnished. 
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previously obtained for a larger machine, and also with the 
published results of other observers. 

The machine on which the tests were performed is a rotary 
converter having an output of 25 kw. when driven as a direct- 
current generator at 500 volts. This machine is mounted on a 
single bed-plate with a similar machine, the two machines being 
mechanically connected by a flexible coupling. The second 


Field Coi! Connections. 
l 


With an excitation voltage of 500 the four coils are con- 
nected in series. . By means of a change-over switch the coils 
can be connected two in series, in parallel with the other two 
in series for a 250-volt excitation. 

l | THERMO-COUPLES. 
_ One coil which is situated above the armature, and having its 
axis at 45 deg. to the horizontal (see Fig. 1), contains five copper 


466 


constantan thermo-couples arranged in one vertical and one 
horizontal plane as follows :— 

A is at à point just under the outer layer. 
one quarter of distance to pole core. 


35 „э 


С » . » one-half í 9 » 
a us Е three-quarters T D 
E ,, и just before the innermost layer. 


Sections of the coil giving all dimensions and showing the 
thermo-couples are given in Figs. 2, 3 and 4. 


CALIBRATION OF THERMO-COUPLES. 


The thermo-couples were used in conjunction with a sensi- 
tive moving coil mirror galvanometer and were calibrated in 
the following manner. Hot water was poured into a beaker, 
which contained the external thermo-junction, and as soon as 
the temperature became steady the galvanometer deflection 
and the reading of the thermometer were taken. By adding 
cold water a series of decreasing temperatures of the external 
couple were obtained in rapid succession, the galvanometer 
deflection and the thermometer reading being noted for each. 
For a final reading the beaker was filled with melting ice. The 
range of temperatures employed was from 80°C. to 0°C. · 

The temperature of the field coil Junction was unknown, but 
since the calibration was performed rapidly it was assumed 
that this temperature remained unchanged at some value. 
On plotting galvanometer deflections on a base of temperatures 
of the external couple, the points were found to lie on a straight 
line. From this the deflection corresponding to 1°C. difference 
of temperature between the junctions was determined. This 
constant was found to have the value 3:26 mm. per degree 
centigrade. 

For convenience in taking readings rapidly for the five 
couples the copper wire connection from each field coil junction 
was brought to a plug board, having brass blocks, plugs and 
terminals. . : 

The common external junction was always kept at 0°C. 
during the tests, so that the galvanometer deflection in milli- 
metres multiplied by the constant 3-26 in every case gave the 
actual temperature in degrees centigrade of the particular field 
coil couple then in circuit. In additicn to the thermo-couple 
temperature measurements, 1eadings were taken of a thermo- 
meter placed with its bulb in contact with the surface of the 
field coil and protected by a baize pocket. 

PROCEDURE OF TESTS. 

The machine B (Fig. 1) is the one upon which all the tests 
were performed. For those tests in which B was running as a 
generator the armature of A was connected through a starter 
in the ordinary way to a direct-current supply. The connec- 
tions for the field coil ammeter and voltmeter are shown in 
Fig. 5. . 

In starting a test, initial readings were taken of the room 
temperature and of the galvanometer deflection for each of the 
thermo-couples. The field current was switched on, and 
simultaneous readings of the field coil ammeter and voltmeter 
were taken at once. When the machine B was run as a motor 
it was necessary for starting purposes to have maximum field 
current, but as soon as the starter handle had been moved to 
the last contact the field coil current was as rapidly as possible 
adjusted to the value required for the test. The field coil 
current was maintained as nearly as possible at this value 
throughout the test. 

In the early part of each test sets of readings were taken at 
frequent intervals. As the temperature changes became less 
rapid these intervals were extended. Each set of readings con- 
sisted of the following :-— 

. Acmature current, 
. Armature volts. 
. Field coil current. 
. Field coil volts. 
Speed of machine in revs. per min. | 
. Galvanometer detlections for thermo-couples 4, B, C, D 
and Е. 
Т. Room temperature by thermometer, 
8, Surface temperature by thermometer. 
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The general conditions of the tests performed, each lasting 
six hours, are given in Table I. :— 


Table I. 

: Peripheral Field 
Np Oron | уйдун |> Armature | чш 

; armature. | current. 

test machine. Metres per sec. Amperes. Amperes. 
l Motor, light. 10-4 6-0 0-76 
2. a x 12-4 6-4 0-52 
3 | Motor, loaded. 10:3 17:5 0-76 
4 T" 12-2 17:5 0-52 

5 » 10-0 35-0 0-76 . 
6 7 11:8 35-0 0-59 

7 | Motor, light. 20-5 8-3 0.76 | 

8 s 23:3 8-4 0-52 
9 | Motor loaded. 19-9 35-0 0-76 
10 н 23-6 35-0 0-52 
11 Standstill. - "- 0-76 
12 т: ce te 0-52 
13 |Generator, light 4-1 0-76 
14 T 10-5 0-76 
15 - 12-4 0-76 
16 Е 17:1 wie 0-78 
17 " | 20-2 0-76* 0-76 
18 " 23-3 0-76* 0-76 
19 Е | 4-1 2 0-52 
20 » | 17:1 zx 0-52 
21 А | 23-3 0-52* | 0-52 


ct СЛАР 
_ For each of these tests the following curves were plotted опа 
time base :— | | 
1. Actual temperature at each couple A, B, C, D and E. 


2. Rise of temperature above the temperature of the sur- 
rounding air for each couple A, B, C, D and E. 
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3. Temperature of room. 

4. Temperature of coil surface'as measured by thermometer. 

5. Rise of temperature of coil surface above that of the sur- 
rounding air. | 


In addition, curves were also plotted to show the distribution 
through the coil at the end of six hours, of the actual tempers- 
ture and temperature rise. As an example, a set of curves for 
test number 16 are shown іп Figs 6 and7. 

In the summary of results given in Table II. those tempera- 
ture values not directly measured are obtainable from these 
curves; with the exception of the values for the mean tem- 
perature of the coil which were calculated from the initial and 
final values of the resistance of the coil obtainod from the field 
a Se a a RN NM mS 

* In these three teste the machine was self-exciting. Р 


Table II. 
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{ In these three tests the machine was self-e xciting. 


T Loaded. 


* Light. 
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exceptionally small daily range of temperature. 
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coil ammeter and voltmeter readings at the beginning and end 
of the test. The calculations were made as follows :— 


Let R,=Resistance at beginning of test. 
R, -- Resistance at end of test. 
0, — Temperature of coil at beginning of test. 
0, —Mean temperature of coil at end of test. 
Ro= Resistance of coil at 0°C. 
a=Temperature coefficient. 
Then R,=R,(1+a9,). 
(0 £#,=R,(1+a9,), 
Е, — R,-- ЕЁ; a0, 
Ra | 
The value taken for a is 0-004. 
There are several sources of error in this method. 
~]. When the field current is first switched on it is assumed 
that the field coil has a uniform temperature 0,, and in a prac- 
tical case where no thermo-couples are placed in the coil wind- 
ing it would, further, have to be assumed that this temperature 
is the same as that of the surrounding air. 


C epee 
ЖЕШ ea ela ПА Т СЕ 


whence 0, = 


e. 


тед г, 


е, 


Degrees C 


B C 
Fosition of Couples. 
Fic. 7.—TEsT No. XVI. 


The laboratory in which the tests were carried out has an. 
At most the 
variation of temperature during 24 hours does not exceed 5°C., 
and yet it was found that the field coil temperature at the 
beginning of a test differed from the air e by from 
1°C. to 3°C. 

2. It is pointed out by Rayner * in his “ Report of Tem- 


‚ perature Tests at National Physical Laboratory," that there 


is the possibility of a considerable and variable amount of 
leakage in the coil due to moisture driven out of the cotton as 
the coil heats up. This reduces the apparent resistance of the 
coil, and in certain of his experiments the resistance was 
actually found to decrease with increase of temperature 
beyond a certain point in the tests. In several of the tests 
made for, but not included in, this Paper an indication of this 
effect was noticed. 

3. It is important that the valtmeter and ammeter used in 
making the resistance measurements should ke accurate, and 
that they should be carefully checked from time to time by 
comparison with, say, a standard Kelvin balance ; since even 
small errors due to the instruments will produce large per- 
centage of errors in the calculated temperature Where the 
amount of heating is small. 


(To be concluded.) 
(a e э. Rt ME ось se need 


BOOEB RECEIVED. 


(Copies of the undermentioned works can be had from Tus EtscTRICIAN Offices, post 
free (unless otherwise stated), on recsipt of published price, adding 3d. for books published 
under 2s. and y per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books. 

“ Year Book of Wireless Telegraphy and Telephony, 1917.” (London: 


The Wireless Press, Ltd.) Pp.1xxiv.--928. Зв. 6d. net. 
* Yol. XXXIV., р, 613, “ Proc.” LEE. 
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THE FUTURE OF EVENING SCHOOLS. 


Volume I. of the “ Final Report of the Departmental 
Committee on Juvenile Education in Relation to Employ- 
ment After the War," has recently appeared, and we feel 
that its publication heralds the approach of educational 
reforms of great importance. The report shows evidence of 
very careful thought, and its recommendations are based 
. upon broad principles. The Committee seems indeed to 
have kept constantly in mind the words used in the intro- 
duction to its report : “ We have to perfect the civilisation 
for which our men have shed their blood and our women 
their tears ; to establish new standards of value in our 
judgment of what makes life worth living, more wholesome 
and more restrained ideals of behaviour and recreation, 
finer traditions of co-operation and kindly fellowship be- 
tween class and class and between man and man. . . . 
We have to bring research to bear upon the processes of 
our manufactures, to overhaul routine and eliminate 
waste...." 

The bare statement of the conclusions and recommenda- 
tions of the report may leave a feeling of disappointment. 
The reforms suggested fall so far short of the ideals of the 
enthusiastic educational reformer as to cast doubt upon the 
courage, if not the earnestness, of the Committee ; but we 
venture to hope that the complete report, not merely a 
summary of its conclusions, will be widely studied. It is 
urged in the report that educational reform will be in vain 
unless “ the conception of the juvenile as primarily a little 
wage earner " be replaced by the conception of the juvenile 
as " primarily the workman and the citizen in training." 
Nothing could be more true than this, nor could any truth 
better bear emphasis at the present time. 16 is not without 
reason that we have been called a nation of shopkeepers, 
nor need we deplore the fact of our shopkeeping—since, at 
any rate, we have shown the world what honourable shop- 


keeping means—but what, indeed, we ought to deplore is - 


our shortness of sight as shopkeepers. He is a short- 

sighted shopkeeper who takes his son from school to run 

errands ; yet he is typical of a class sufficiently numerous 

to cripple any too daring scheme of educational reform. 
The Committee's main proposals are :— 


(a) To establish a uniform elementary school-leaving 


age of 14, which entails the abolition of all exemptions,, 
total or partial, from compulsory attendance below that age. 


(b) To require attendance for not less than eight hours a 
week, or 320 hours a year, at day continuation classes, 
between the ages of 14 and 18. 

“ Many," says the Report, “ will feel that the system of 
half-time employment and half-time schooling, which has 
been put forward in some schemes of reform, approaches 
more nearly to a counsel of perfection. But we do not 
believe this to be at present attainable. . ·. ." The words 
we have put into italics define the policy of all the recom- 
mendations of the report, and one cannot but sympathise 
with the earnest endeavour to define a step in educational 
reform which, though it may seem a small one, is undoubtedly 
in the right direction, and will be sure of success. We 
would venture to hope, however, that if this scheme should 
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be actually launched it may be labelled, and that indelibly, 
with the sign “ Makeshift." This would remind us that the 
scheme was one which had been put forward in preference 
to much better schemes, which, at the time, seemed 
unattainable. | 

We ought to learn from the slow and painful decline 
which is marking the extinction of our present system of 
evening schools that a “ Makeshift " unlabelled is apt to 
retard progress. It could never, we think, have been suc- 
cessfully contended that the evening schools system of 
technical education in its present form was anything more 
than a poor compromise, filling the unavoidable periodin 
which the nation might grow into the readiness to accept, 
if not the desire to receive, something less imperfect. But 
the sign " Makeshift " was omitted, and so we have become 
accustomed to our evening schools, have borne with them, 
to our cost, far too patiently and too long, and now think it 
almost sacrilege to interfere with them. 

The page of statistics contained in the Report is one of 
gloomy enlightenment. Of the enrolments and attendance 
in evening schools it says : “ About 15 per cent. of the stu- 


" dents enrolled in evening schools for 1911-12 failed to 


complete the absurdly small minimum of 14 hours of 
attendance during the session, and the average hours of 
attendance were no better than about 50.” 


The Report openly states, and boldly faces the fact, that 
the present system of evening schools is worn out. “Itis 
now almost universally admitted that continuation classes, 
if they are to be an effective instrument of reform, must te 
For a 
very large proportion of children anything of the nature of 
serious schooling after a full day's labour would be not a 
benefit but a cruelty. We do not want any more of the 
waste and overstrain involved in the teaching of tired pupils 
by tired teachers.” | 

We should like to touch upon the question, '* Whatistobe 
the future of our evening technical schools after the aboli- 
tion of the present system ? " To engineers in general and 
to electrical engineers and physicists (for there is to-day no 
more important class of engineer than the physicist) in par 
ticular, the liberation of laboratory staffs and equipments 
from the routine work of evening classes should present an 
invaluable opportunity. "We have, ourselves, had long ex 
perience of the work of evening technical schools, and have 
come to realise an important means by which the success 
of the engineering industry might be advanced. We 
refer to the provision for the small but important handlul 
of advanced technical students at present in attendance 
at the evening schools, and others of like calibre who then 
would be attracted by facilities for specialised laboratory 
work. M^n of the type and grade we have in mind are en- 
trusted with the best technical work of their employers 
they are keenly interested, and have got the habit of think- 
ing things out for themselves. They have problems to 
solve but no laboratories in which to solve them. То give 
these men the means of working upon their own special 
problems, under the general supervision and with the advice 
of competent laboratory instructors, would lead with 


certainty to the rapid advancement of engineering 


knowledge. 

; The number of such students that might be accommodated 
bythe laboratories of one institute might not exceed a dozen. 
and this dozen would employ a laboratory staff almost as 


numerous. By all the present rules of educational costing 


the scheme would be absurdly extravagant, but it is time 
we realised that some of the present rules of educational 
сфзёпд are extravagantly absurd, 
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by His Majesty’s Stationery Office at the price of Is. net. We have 
on & previous occasion dealt with the subject as outlined by 
Mr. Fleming, and, therefore, it is scarcely necessary to give any 


We have received the first of a series of Papers which are being 
published by the Committee of the Privy Council of Scientific and 
Industrial Research. The present one is by Mr. A. P. M. Fleming 
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extensive extracts from the present publication. The accompanying 
illugtrations are more eloquent than much descriptive matter, and 


E 


on " Industrial Research in the United States of America," and is 
published for the Department of Scientitic and Industrial Research 
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Fic. 7.—NEÉw RESEARCH BUILDING IN COURSE OF CONSTRUCTION, 
WESTINGHOUSE Со. 


will serve to show some of the ground which is covered by the 
85 illustrations in this Paper and the text which accompanies them. 
It should be noted that the firms with which the author deals are 


Fic. 8.—MELLON INSTITUTE OF INDUSTRIAL RESEARCH. 


by no means only electrical but include other industries and also 
universities. We refer to this question further in our Editorial 
Notes. 


Pene 
VoTING BY PnoxY." 


A special general meeting of the Institution was held on 
Thursdav, the 14th inst., at which the resolution altering the 
articles of association so as to enable members to vote by 
proxy was confirmed. 


THE PRESIDENT (Mr. C. P. Sparks), before moving the confirmation 
of the resolution, read a number of letters from provincial members in 
support of the proposal. He remarked that proxy voting would not 
do away with the possibility of ventilating subjects by the attendance 
of the President and members of the Council at local sections, by special 
informal meetings, or by circularising members ; but it would give 
provincial members greater opportunity of taking part in the affairs of 
the Institution. 

Mr. B. WELBouRN (Manchester Local Scetion), in seconding the 
resolution, remarked that the idea of proxies was by no means new. Mr. 
W. Cramp brought it forward when he was chairman of the Manchester 
Local Section. The resolution of the Committee of the Manchester 
Loca] Section in favour of the adoption of voting by proxy was con- 
sidered by the Vice-Presidents' Committee, who co-opted Mr. McKenzie, 
of Manchester, and reported in favour of the scheme. The London 
Council were unanimous in favour of the principle, and local sections were 
very strongly in favour of it, and felt that provincial members ought not 
to be put to the trouble and expense of travelling to London in order to 
record their votes. So far ан the provinces were concerned, there was no 
unhealthy agitation behind the request, and many members in the 
provinces felt that, by means of proxy voting, they would get a larger 
share and greater interest in the affairs of the Institution, and get more 
for their subscriptions than they had at present. He was sure that the 
right of proxy voting would be used very discreetly, and not for purposes 
„of agitation. 

Mr. A. C. CRAMB said he took it that all that was desired was that 
every member should have asfar as possible an equal opportunity of having 
a voice in the management of the Institution, and he thought everybody 
would agree that that was desirable ; but. as far as his experience went, 
proxy voting was generally associated with companies whose reputations 
were pretty bad and he was sorry to see the word '' proxy " used in 
connection with the matter at all. Was it intended that the provinces 
should hand to the Council a certain number of votes to do with as they 
liked ? 

The PRESIDENT explained that the Institution was really in the same 
position as an ordinary company and for that reason the expression 
*' proxy " was used. In the event of a special meeting being called to 
debate &ny important question, proxies, if used, would have to be 
deposited & certain number of hours before the meeting at the Institu- 
tion's offices. If the Council felt that they should ask for proxies, they 
would produce at the meeting the proxies they held supporting their 
views. 

Mr. CRAMB, continuing, said he was not satisfied by this statement 
whether members were going to put their votes in the hands of some other 
persons, who probably had not at their disposal all the information 
available to enable them to come to a decision. Jf that were the idea, 
he did not like it. 

The PRESIDENT explained that members could depute any corporate 
member to vote for them if they could not attend themselves. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Mr. CBAMB felt the idea of handing over discretionary powers to 
someone else to use as he liked was most objectionable. Although this 
was done under the guise of giving other members an opportunity to 
take part in the proceedings, they were not actually doing so. The 
Government should alter the Companies Act, so that the thing could be 
done in а respectable and honest manner. 

Mr. A. Gay asked whether the proxy paper gave any indication as 


to how the holder should vote ? 


The PRESIDENT explained that no direction could be so given. The 
member appointed as proxy used the power as he thought desirable 

Mr. Gay stated that the officers were eleoted by a postal ballot, and 
asked whether there was anything in the Companies Acts by which this 
arrangement could not be extended to deal with other matters. 

The PRESIDENT stated that there was no power to change the Articles. 
in that way. To avoid having some special procedure the usual proxy 
method was adopted. 

Mr. Gay remarked that it seemed inconceivable that Artioles could not 
be so altered. Proxy voting appeared to him to be a very dangerous 
weapon, as proxies might be sprung as а surprise оп а meeting. There 
were two methods of voting in company meetings : (1) By a show of 
hands and (2) by а poll. In the case of a private company, where there 
were no shares, he thought a vote by ballot would be equivalent to a poll. 
He thought that proxy voting would not carry out the desires of the 
provinges, because it did not represent the vote of the individual, as 
members would not know how the power so given might be used. 

The PREsIDENT stated that there was more protection than was 
apparent at first sight. Supposing an isolated member started to get 
votes-to make a drastic change, пе thought the- Local: Sections would be 
а very great protection. He had absolute confidence in the Local 
Sections, as he was glad tosay they had in him. 

Mr. L. L. RoBINsOoN said that his association, the Municipal Electrical 
Engineers (Greater London), was anxious that all members should have 
votes, but they were practically unanimously оррокса to proxy voting, 
and he asked whether eminent legal opinion had been taken ae to the 
possibility of making & posta] vote legal. 

The PRESIDENT said they had a definite legal opinion that it could have 
no legal effect. They had been so advised by Messrs. Bristows, Cooke 
& Carpmael. He would have to refer to the correspondence before he 
could say whether the question of the possibility of altering the Articks 
so that they could have postal voting had been considered by counsel. 


Mr. T. BLAckwoop Murray (Glasgow) said if the motion were turned | 


down, the Institution would be faced with wholesale resignations from 
the Local Sections. 

Mr. Lr. B. ATKINSON (Manchester) said many Manchester members 
had asked him to urge that proxy voting was & reasonable and proper 
method. He did not think they need fear wholesale resignations. 

Mr. J. K. Ѕтотнект (Glasgow) said the whole of the Scottish Local 
Section supported proxy voting. The exercise of proxy voting was 
different in an Institution of that kind from what it was in a company run 
for the pursuit of money. 

Mr. Н. Н. Wricut (Yorkshire Local Section) said the members of the 
Yorkshire section were heartily in favour of the proposal. He did not 
think the dangers and difficulties enumerated by other speakers were 
very serious. 

Mr. Н. W. CLoTHIER (Newcastle) also supported the motion, and said 
there were hundreds of men in the provinces who would be members if 
they felt the Institution was more a part of themselves. 
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The PRESIDENT said the matter had not been taken up in a hasty 
fashion, but had been carefully considered by the Council and by a special 
Committee of those who had gained during their service on the Council 
a special knowledge of the difficulties of running the Institution. Postal 
voting was favoured up to a certain extent, but. such difficulties were 
found in obtaining any legal weight for a postal vote that the Committee 
advised the Council to act in the way which was now put before that 
meeting. They had been in the closest possible touch with the Local 
Sections with regard to the matter. 
Council and the Local Sections, and he hoped it would satisfy that 
meeting. 

The Presideat then put the motion, which waa carried by 25 votes to 9. 


А“ 
INDIVIDUAL INTEREST IN MUNICIPAL ENTERPRISE. 


The abstract of Mr. J. Н. Bowden’s Paper on this subject 
appears on p. 462 of the present issue. An animated dis- 
cussion followed the reading of the Paper, and below we give 
some account of the views that were expressed. 


Mr. D. Н. LrrTLER (formerly chairman of the West Ham Electricity 
Committee) opened the discussion. With the general principle of profit- 
sharing he was in entire agreement. He had found the merit of the 
svstem in giving à personal interest in the individual results of the 
work done, whether by the staff or workman, and it added to the pro- 
sperity of the industry, whilst it also gave an added interest to their daily 
occupation, which had proved highlv satisfactory. But certain safe- 
guards were necessary. Profit-sharing tended to create security of ten- 
ure, particularly in the junior staffs, and this might lead to slackness, 
which must be avoided. It was also essential that in any scheme the 
honus should not form part of the ordinary remuneration which was due to 
aman, whatever his position. He hoped the author, when replving, would 
state how the figures quoted in his Paper for the bonus of 20 per cent. up 
to £6,000 and above that amount 10 per cent. were arrived at. Was it on 
a scientific basis. or was it an arbitrary figure, taken as a matter of con- 
venience because of the available balance 1 It would be of service to 
those who had gone into the financial side of the question. On this 
point he saw the proposal was made of handing over 40 per cent. to the 
Finance Committee. While he had had some experience of the hungry 
grabbing hand of the Finance Committee, he quite admitted the rate- 
payers, having found the capital and guaranteed the same, should have 
some return made to them; but he asked whether an administrative 
department, when taking funds which shouldbe used to improve the elec- 
tricity department, were not already receiving а sufficient return by the 
added industry, the added rateable value, and the added facilities ? 
Referring to the allocation of bonuses to staffs, Mr. Littler said he would 
remind Mr. Bowden of the words of а song sung bya workman that The 
man who built the houses was the man who carried the hod,” and with 
the proportion of 36 per cent. of the profits to the principal officers and 
8 per cent. to the workmen, he thought the man who carried the hod 
would not consider the division altogether equitable. The question of 
the investment of the bonus was a very difficult one. The moment one 
touched the principle of dictating to a man what should be done with 
his money without his voice in the matter there would be resentment. 
Profit-sharing, when possible, must not be on a small scale, but a generous 
sale, in order to produce the best results, and Жог the protection of all 
men employed in the industry it was necessary that the bonus should be 
over and above a fair remuneration for services rendered. (Co-partner- 
ship had been employed by certain gas companies, but he understood 
that labour objected to it, and that the method had not proved to be 
very satisfactory. He congratulated Mr. Bowden on the way he had put 
his case. 

Mr. E. W. Munpy (secretary of the Co-partnership Association) said 
any scheme of co-partnership must begin with a financial basis, but if it 
stopped there he had no use for it. The relationship between capital, 
management and labour had to be seriously considered, and especially 
between the two last. He was convinced that co-partnership was on 
the right lines, and was an attempt to bring the two parties together. 
He preferred the word dividend tó bonus, as a man should come to look 
on it as something that had accrued ; not as partof his wages, but as a 
reward for his keen personal interest. How to increase that personal 
interest in the business was of the first importance. In the case of the 
South Metropolitan Gas ('о., Dr. Carpenter had found co-partnership 
eminently successful. He thought Dr. Carpenter could speak with more 
authority than Mr. Broadberry on this point. Any opposition by labour 
had been from the outside. 

Mr. €. H. Мовріхонам (chief electrical engineer to the Admiralty) 
thought a most important question was that of labour. Every man 
should have some direct interest in the results of what he helped to pro- 
duce, and profit-sharing appealed very strongly to him. He thought, 
however, a workman would look with suspicion, and resent having his 
' allowance " spent for him or invested for him. Не (the speaker) had 
no faith in legislation in making a man moral, honest or thrifty ; and the 
true solution of the proper application of the profits earned by a workman 
was to improve his character. He questioned if much could be done 
with the adult, but proper education of the child as to what were his 
advantages and rights was the best remedy. Mr. Bowden had attempted 
to give the conference a solution of the question of profit-sharing, although 
the subject of rebates tended to be rather complicated. 


Councillor Barak, chairman of the Electricity Committee, Poplar, 
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said, speaking in a wide sense, they might be regarded as an average 
Council, and as a municipal enterprise they had done their best. Their 
scheme was the outcome of much thought, He believed the men liked it. 
Work was going on better, although there was not much to complain of 
at any time. Half the Electricity Committees did the wrong thing 
because they did not know better. It was, therefore, necessary for the 
electrical engineer to educate Electricity Committees, who in turn would 
educate the Councils. 

Ald. WALKER (Manchester) said much good might come out of дік. 
cussion of the subject. It was an attempt to extend to the whole of the 
staff the method of payment by results. In some undertakings the 
whole of the staff was underpaid, in many a few of the staff were under- 
paid, and in a few undertakings the whole of the staff were well paid. 
Dissatisfaction must go hand in hand with inefficient service. Giving the 
men a stake in the ownership was for the good of the concern. The addi- 
tional sum paid to men of high technical attainments was as nothing 
compared with the amount that could be saved in capital expenditure 
and operation costs. With regard to educating the members of the com- 
mittees,"a difficulty was that the members were ever changing. They 
came on with the same idea that to charge 334. to one consumer and 
0:3d. to another meant that one was paying for all the units consumed by 
the other. But the idea was gradually permeating through the councils 
that cheap electricity was a means of increasing the rateable value of a 
distriet. He thought the contribution to the relief of rates should be 
based on a percentage of the outstanding debt charges. Manchester 
Council this year had adopted a resolution in favour of that system. 
Mr. Bowden was building up a debt free concern, which would be a fine 
asset to the locality. Mr. Bowden said the interests of the individual 
members of the staff should be such as to prevent them desiring to move 
to other positions, but a mechanical engineer would still have the desire 
to become a chief engincer. Any man who was worth anything would 
have the desire to get to the top of his profession, and he (the speaker) 
would not wish to eliminate that desire. He thought the distinction Mr. 
Bowden attempted to draw between direct rate-aid and using the profits 
for the purchase of material for other departments was unsound. The 
effect was the same whether the money was handed to, say, the Cleansing 
Committee or to the Finance Committee. 

Ald. THowrsoN (Wolverhampton) said he predicted that the Paper 
would be referred to with interest over a course of years. He had at 
his works a profit-sharing scheme which had been in vogue for years 
and which had withstood war as well as peace. Making the men capital- 
ists conduced to the success of the undertaking. It might be impossible 
to apply the same principles to municipal undertakings, but he would 
endeavour to bring his Council round to some system of profit-sharing. 
He had heard workmen say they had only their labour to sell and it was 
up to manuf: cturers and municipalities to see that they had something 
more to sell. Twenty-four years ago fis father gave him the opporturity 
of becoming a partner in his business on condition that he saved the 
money to pay for his share out of the profits. The result of this kind of 
policy was that there were now 1,250 workmen compared with 30 when 
he left school. They guaranteed a minimum interest on the holdings 
of the men and the men received last year 124 per cent. At the out- 
break of war 300 of his men agreed to have 10 per cent. of their wages 
deducted every fortnight. The money had been put to a thrift fund, 
and his intention was that it should be invested in the business and that 
the men should put on the board a representative of their money. How 
much of the profits of municipal undertakings was to be given to the 
ratepayers ? A remark was made that a paltry £3,000 would only take 
off 11d. of the rates. If that were not enough take off £6,000. It was 
not only the price of electricity that irduced a firm to go to a locality, 
but also low rates and by bringing in new men the electricity department 
would get more orders. 


Мг. L. L. Ковіхѕом (Hackney) said Mr. Bowden referred to the fact 
that municipal trading did not allow full scope for individual interest as 
the only irrefutable argument against municipal trading, but many of 
them must feel that there were many other difficulties from which they 
suffered besides. One he felt acutely was the want of cohesion between 
municipalities in the interests of the electrical industry. That was 
shown by the meagre amount of support tendered to him and his Council 
at the present moment in the fight they were having with the Gas Light. 
& Coke Co. He hoped members would take his words to heart and see 
if they could not do something better. He thought the time would come. 
probably very shortly when the whole of the undertakings would be taken 
over by a reasonable number of large statutory companies, which would 
operate under Government control so far as conditions and prices were 
concerned. Of course, if that was done it would be their business to 
see that the existing interests of all concerned were properly compen- 
sated. He agreed with Mr. Bowden's general views. It was important 
that some scheme should be produced which would avoid labour troubles 
and make the association between employers and employees more com- 
fortable. He did not agree that a higher scale of bonus should be given 
to the higher officials. It was likely to produce. a feeling of jealousy. 
If a sliding scale were adopted a large part of the bonus should be paid 
in the boiler-house. Mr. Bowden suggested that the rate of bonus 
should vary inversely to the price charged. That was not easy, A 
large load-factor consumer would send the selling price down enormously 
and so increase the bonus enormously, without any particular effort of 
the staff. He would hand to the secretary particulars of a scheme which 
was before his Electricity Committee. 

Mr. T. Harr (borough electrical engineer, Burton-on-Trent) gave par- 
ticulars of a profit-sharing scheme which he had in operation, and which 
was very successful. When the total expenditure on generation and dis- 
tribution was less than Id. per unit sold the difference multiplied by 20 
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was taken as the rate per cent. to be ‘added to wagesand salaries. He 
gave the following figures :— 


Year. Total Costs. 

1914  ... 9. ]1-0—0-9 --0.1 x20--2-0 per cent. 
1915  .. 09-34. 1-0—0-7 —0:3 x20 - 6:0 per cent. 
1916 0-661. ... 1-0—0-66 -0-34 x 20 —6:8 per cent. 
1917 0-71d. ... | 1-0—0-71 20:20 х 20 5-8 per cent. 


They had 40 to 50 workmen who received the bonus, ard they were 
energetic canvassers for the undertaking. There was hardly a public 
house now which was not connected to the mains. They had also a 
system of collecting scrap lead, copper and brass, which was formerly put 
on the ash heap, and that was worth studying at the present time. He 
believed a municipal undertaking had no power to invest money for its 
workmen. Could Mr. Bowden say how th t difficulty could be got over ? 

Ald. 5мїтн (Liverpool) said the man referred to by Mr. Littler as saying 
that the man who built the house was the man who carried the hod 
represented a very! narrow view. If a ratepayer got a reduction in his 
rates he would see that he could increase that reduction by installing 
electricity in his premises, Why should we object to pay the bonus if 
it tended to economy and to our own interests ? It was lack of interest 
that produced laxity in management, and if that interest was stimulated 
it would be a very valuable thing. 

Mr. BOWDEN, replying to the discussion, said in reference to Mr. 
Littler’s remarks as to security of tenure producing slackness, profit- 
sharing rather did away with that. Unsympathetic assessment com- 
mittees increased the rateable value. It should be borne in mind that, 
so far as a London undertaking was concerned, two-thirds of the rate 
had to be paid to the County Council. With regard to the purchase of 
motor wagons, this was an excellent advertisement for the undertaking, 
whereas if the moncy were handed over for relief of rates it was lost sight 
of. They did not want to eliminate the desire of a man to improve his 
position, but the bonus and superannuation funds would be an induce- 
ment to him to stay. When they started the profit sharing at Poplar 
they could not find a single undertaking doing it on similar lines. There 
had been profit sharing schemes for certain men in the boiler house. In 
reference to Mr. Hall's question, he did not think there could be any ob- 
jection to the use of the money as working capital. There was a Bill in 
the House—or there was just before the war—which would give power to 
invest for the employees in a municipal undertaking. 

The PRESIDENT proposed a hearty vote of thanks to Mr. Bowden, and 
it was carried amid applause. 


FUEL ECONOMY. 


The abstract of Mr. J. A. Robertson's Paper will be found 
on p. 464 of the present issue. In what follows we give an 
account of the discussion on this Paper. 


Dr. S. Z. ре FERRANTI thought the interest in the Paper was that the 
author had dealt with the items that were really important in power 
generation, namely, (1) great cheapness so as to benefitthe wholecountry, 
and (2) the commercial value of by-products. What was really wanted 
was to get more from a ton of coal. He felt we were on the border line 
where beyond this line electrical methods would be the only way of 
operation, owing to their greater efficiency. Increase of thermal effi- 
ciency was what was important. Аз to by-products, it мав’ an unfor- 
tunate fact that in the cheapest methods of electric power production 
there was no such thing as a by-product. The advantages of any by- 
products were largely used up in their] production. In his opinion the 
gas-engine suffered more from the inefficiency of gas production than 
its own defects. The difficulty of by-products might yet be solved, but 
the price of sulphate ought to be much lower (he himself toek it at £8 
per ton some years ago) if it was to be of real value to agriculture. A 
remarkable article by Sir Leo Chiozza Money appeared some time ago 
in which the importance of our coal was emphasised. He (Dr. Ferranti) 
felt that the engineer had not усё shown the way, nor had the inventor 
done all that was necessary. It was essential to improve the efficiency 
in obtaining by-products from coal. In making these remarks he did 
not wish to give the impression that he was not in favour of what was 
already being done to.secure a cheap supply of electric power. 

Bailie міти (Glasgow) said that the Glasgow electricity department 
had made experiments with a low temperature carbonisation plant 
capable of dealing with 20 tons daily. He thought that power gas for 
boiler firing, with recovery of by-products, could be done with low 
capital cost and low working expenses. They had already shown at 
Glasgow an advance on Mr. Robertson's figures. Where he gave a figure 
of £52,000 for producer plant, equipment on their lines would cost only 
£13.000, and at 5 per cent. interest showed a saving of £5,850 per annum. 
With this plant there was produced, instead of the ordinary tar, 16 gal- 
lons of a liquid per ton of coal, which could be sold at 3d. per gallon. 
With a low temperature plant, low grade fuel, high in ash content, could 
be used, and such coal was rich in ammonia and oil. In the low tem- 
perature producer plant the steam required was 1 lb. of steam per Ib. of 
coal burned, as against 21 lb. given in the Paper. In the liquid referred 
to there were resins from which direct. dyes, not aniline dyes, could be 
obtained. and the speaker exhibited a number of specimens of materials 
treated with such dyes. These resins existed in the vegetation before the 
coal was formed, and were not destroyed by the low temperature process. 
He thought that the sulphate of ammonia could be sold at a price half 
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that mentioned by Dr. Ferranti on account of these by-products. There 
were also great possibilities for the production of smokeless fuel by the car- 
bonising plant, during periods of light load. When the plant was 
running on full-load all the coal could be gasified and the gas used for 
burning under the boilers. The smokeless fuel so produced was an 
amorphous coke, as against the graphitic coke obtained іп gas manu- 
facture, and therefore the percentage of volatile matter could be kept 
quite low without interfering with the free burning qualities. This coke 
might profitably be distributed outside the areas in which the electric 
service was obtainable. The d'stribution of such fuel would check the 


. present bad practice in domestic circles of burning hard coal Smoke- 


less fuel produced in the manner referred to gave radiant heat to a greater 
degree than raw coal, and would be in demand for house fires. He looked 
forward, as the outcome of the present tendencies with fuel, to a linking. 
up of the gas and electrical interests. 

Mr. Н. DicxkiNsoN (Liverpool) said there was little doubt that in the 
comparatively near future that practically all factories would be supplied 
with electric power, and coal correspondingly saved. With regard to 
clectric power for domestic use much had been done in electrical cooking. 
and he thought the difficulty to further development was the heatimg 
of hot water required. If some scheme could be devised to obtain 
hot water economically then electrical cooking would make enormous 
strides. Many estimates of possible costs had been made in the past 
and it had appeared that we had a long way to go before these could be 
realised. Yet such estimates had been surpassed in comparatively short 
periods. He hoped that the author's forecast would in its turn be as 
quickly realised. With regard to interlinking and similar schemes, he 
thought they should all look upon this in the broadest possible way and 
not too much as individuals. They would all benefit by such changes. 
The author had referred to the limitations of the gas engine. He agreed 
that the gas engine could not be looked to for large powers on the ground 
that high speed was necessary, and the gas engine would not succeed 
until this high speed had been attained. 


Mr. C. Н. WonRDINGHAM said the war had greatly stimulated the de- 
mand for power and necessitated a large increase in super-stations. The 
demand created by the sub-stations now existing would ke felt confident 
be maintained and greatly exceeded because the attention of the general 
public and even the politicians had been directed to the advantages of 
clectric power. No sane person, he believed, disputed the advantages 
of the super station. He felt strongly that the general power supply 
which we all looked forward to in the future would be best arrived at 
by the development of the existing undertakings. In all nature we saw 


. growth, and he did not think any sudden cataclysm such as establishing 


enormous stations in districts where. there was no need for them was а 
proper thing. The proper thing was to proceed with the linking up and 
with super-stations when required to link those up with the general 
scheme. Оп the whole he was in general agreement with what Mr. 
Robertson said. They had to consider what was the primary object in 
view. Was it really only the cheap production of power, or was it 
rather the most economical use of the nation's coal? We were not 
justified in throwing away any part of the coal, even though it had been 
cheaper not to worry about by-products. lt was as though you went 
to Mr. Rider's late home and made bricks out of clay without troubling 
to pick out the diamonds. He had had bricks thrown at him for ad- 
vocating the electric and рав interests, but the criticism by its nature 
made him more convinced that he was right in thinking it was folly to 
throw away the vast experience of the gas men in the proper utilisation 
of coal by the recovery of by-products in the production of gas and coke. 
We should aim at getting the maximum possible out of the coal that we 
had still remaining to us. Great progress would not be made unles 
private enterprise and municipal enterprise were concerned, or unles 
the schemes were made to pay. The best results were obtained by people 
who would benefit by the good results of their labour. It was essential 
that there should be some central controlling authority to which schemes 
would have to be[submitted, a body having the necessary knowledge and 
experience to consider the schemes on their merits, to receive them with 
sympathy and to ensure that the money spent was spent in a wise manner 
and all extensions and all new stations put down should be parta of à 
well considered plan such as the author points out is desirable. Mr. 
Robertson compared economy of production in the factory and the cen- 
tral station, but the comparison ought to be made between the fuel used 
for producing a certain horse-power at the spot at which it is required. 
taking into account transmission and other losses. Mr. Robertson's 
views on electric heating and cooking coincided with his own. 

Mr. SELvEY said it was a matter of considerable satisfaction that the 
Association represented 70 per cent. of electricity supply and therefore 
any statement from such a quarter must be received with due deference. 
He expressed his agreement with practically all that Mr. Robertson $ 
Paperdealt with. Touching on the question of coal, he said much that 
was being drawn to-day was poorer in quality than in past years, being 
higher in ash content, and the price рег B.T.U. tended to rise. All coal 
owners did not deserve the criticism made by Mr. Robertson. He knew 
of a case in which the various operations of a colliery had been succes 
sively electrified until finally 18, 4d. per ton was spent on mechanical 
handling. but although the miner was thus relieved the out put per man 
did not increase. 

Mr. S. J. Watson (Bury) commended the author for dealing with the 
subject on broad lines rather than within narrow limits. In so doing he 
had done a national service. He was alarmed at the figures quoted 
for coal production in the United States; 83 per cent. more fuel with 
32 per cent. less men at a cost of бв. ld. per ton, as against 9s. per ton over 
here. Seeing that higher wages were paid in U.S.A., the results were 


Jone 22, 1917. 


startling and needed explanation. Не thought that a census of the poten- 
tial power supply should be taken by every engineer in his area. In 
Bury they were now supplying 20 per cent. of this potential demand. In 
other towns it was far less, but at present only the fringe of the industrial 
demand was being touched. Speaking of cooking and heating, he rc- 
minded the members that figures given by Mr. F. S. Grogan some years 
ago showed that coke heating had a thermal efficiency of 2 per cent., gas 
12 per cent., and electricity 80 per cent., figures which showed that it 
was desirable to use electrical energy for cooking and heating  Criti- 
cising Mr. Robertson's reference to ammonium sulphate recovery, he 
thought that the fact that considerable outlay was needed, and extra 
fuel ashes and labour, would preclude the practice of such recovery in war 
time, when money and labour should be saved. There was also the 
possibility that other materials on the market would compete with these 
by-products. 

Mr. H. S. ErLis (South Shields) enquired what was the basis of Sir Geo. 
Beilby's figure of 51b. of coal рег 1.H.p. hour, and stated that in the 
woollen districts of Yorkshire some of the works ran on as small a con- 
sumption as 2 lb. 

Mr. PORTER drew attention to the importance of the oil engine. There 
were large deposits of shale in this country, the only difficulty in using 
the oil from this shale being the sulphur content. This was being in- 
vestigated by chemists and would doubtless be solved. Although linking 
up would reach many parts of the country, there were parts that could 
not be so reached, and such parts would, he thought, depend increasingly 
on the oil engine. 

Mr. CrEGG (Accrington) said he was connected with works using large 
gas engines and Mond p:oducers. Mr. Robertson said: ‘‘ To obtain the 
highest possible efficiency in power production from the carbonisation 


of coal involves the employment of internal combustion engines." He 


agreed with that, and also with the following remarks as to large size 
gas engines being hardly a commercial success, and his statement that 
for generation on the scale required in a centralised power scheme they 
might be left out of account. Mr. Robertson said: '' When employed 
for by-product recovery of sulphate was equal to about 4 per cent. of 
the weight of coal carbonised." This ought to read 3 per cent. Also 
the figure of 3 per cent. of tar (which was very inferior, not somewhat 
inferior) should be 10 per cent. He agreed with the figures on 
the chart showing the varying prices of sulphate, and the price 
was about correct at £16; but he thought those figures were coming 
down to about £5 per ton when atmospheric nitrogen products became 
common. The price of acid was quoted as £2 a ton, but he thought £3 
or £3.10s. was more correct. ‘I'o-day’s price was £4. 10s. 

Mr. ROBERTSON, in reply, referred to Mr. Ferranti's memorable address 
to the Institution of Electrical Engineers in 1910, which might be said to 
have started the subject of cheap electric power. He could not under- 
stand Bailie Smith's low figure of capital cost for recovery producer 
plant. Mr. Wordingham had rightly stated that what was wanted was 
cheap power. He (Mr. Robertson). like most engineers, had an open 
mind in regard to carbonisation. He did not believe in combining with 
gas undertakings, but if it could be shown that such a step would save 
fuel he would not be averse to it. It was stated recently inthe '' Elec- 
trical World " that 43 companies working as one concern in the U.S.A. 
had increased their output by more than 2.000 million units, or by more 
than the total output in this country. This showed the importance of 
combination. 
owners, but so long as coal was drawn merely for dividends only the best 
coal would be taken from the pits. "With regard to Mr. Grogan's figures 
of efficiency, he was in agreement with these As ќо 5іт George Beilby’s 
figure of coal used per indicated-horse-power hour, this was put forward 
as the result of inquiries for the Royal Commission. Thedifferencesin 
the figures given by Mr. Clegg and Bailie Smith showed the desirability 
of keeping an open mind on the subject. As to the oil engine, in the 
smaller sizes, it was no doubt advantageous, but the available oil supplies 
were much smaller than the coal supplies, and would probably all be 
required for Admiralty purposes. 


CORRESPONDENCE. 


oom 


THE CHOICE OF VOLTAGE FOR RAILWAY ELEC- 
TRIFICATION ON THE DIRECT-CURRENT 
SYSTEM. | 

TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In his letter dated the 28th May, Dr. Smith appears 
to be reviving the old controversy between the direct-current 
and the single-phase alternatinp-current systems of railway 
electrification. I am sure he will excuse me if I decline to 
embark on an argument on this issue; certainly the article 
to which he refers in his letter was not intended to re-open 
this question. 

If, however we confine our attention to what I believe 
to be his principal point (leaving out of account the some- 
what unnecessary gibe contained in the last paragraph of 
his letter), I gather that Dr. Smith considers that a more 
satisfactory motor can be produced if arranged for work- 
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ing at all times with maximum field strength and graduated 


applied voltage for regulation of the speed than if the more 


usual design is adopted and speed regulation obtained by 
field control. He says * with field control it is not possible 
to use the material of the motor to the best advantage when 
the load is greatest." 

In the first place, let me remark that the maximum 
output of the motor is obtained when the field is fully excited. 
This does not generally correspond to the highest speed: 
the greatest demand on the motor occurs when accelerating 
à heavy train up а steep gradient. Dr. Smith is evidently 
not very clear on this point. 

In the second place, it is by no means obvious that there 
is any theoretical advantage in working under all circum- 
stances with a fully excited field. Many considerations 
have to be taken into account such as iron losses, tendency 
to flashing over, motor generator or booster losses (especially 
when running for most of the time on light load, as in the 
case of the shunting locomotive) and other factors. The 
single point mentioned by Dr. Smith is quite insufficient 
as à basis to form a considered judgment. If he seriously 
believes that his argument is sound, let him work out an 
actual design for a complete equipment, and demonstrate 
the truth of his theorem by means of the figures a$ to weights. 
costs and working efficiencies resulting from his calculations. 
Until he is in a position to produce such figures I do not 
think too much value should be attached to his somewhat 
academic theory.—I am, &c., | : 

London, June 7. F. LYDALL. 


[We regret that lack of space compelled us to hold over the 
above letter last week.—Ebp. Е] 


PATENT REGORD. 


E d 
SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by MEssRs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1916 SPECIFICATIONS. | 
1.271 BAsTiAN, C. О. Carbon filament electric glow lamps. (26/1/16.) 105.929. - 
2,977 Marks, E. C. R. (Landers, Frary & Clark.) Electric heaters .(28/2/16.) 


105,936. 
4,788 Снітту, Н. Dynamo-electric machines. (31/3/16.) 105,942. 
4,948 Farce, Е. C. Apparatus for automatically igniting and extinguishing electric 


lamps. (10/7/15, addition to 24,223/12 and 4,828/16.) 100,883. 
6,129 eee E. A. Method of operating electrodes for projectors.(28/4/16.) 
100,781. 


6,131 Curtis, A.H. Electrical resistances. (28/4/16.) 105.946. 
6,150 HA tL, J., and Kirk, J. R. Method of automatically taking up shrinkage of coils 
of electric transformers and other electric apparatus. (29/4/16.) 105.947. 
6,229 CunRuR, J. A. Apparatus for effecting endothermic gas reactions by an electric 
arc. (1/5/16.) 105,953. 
Comprises the combination of a pair of opposed tubular electrodes having rela- 
tively wide flat annular opposed parallel arcing surfaces between which a continuous 
. and relatively thick annular arc may be produced, means for passing gas through the 
arc and the electrodes, and water jackets within or on the electrodes, 
6,249 STEPHENS, W. A. Reversing controller for electric motors used on petrol-electric 
cars and for other purposes, (2/5/16.) 105,956. 
6.255 Witson, W. Н. Electrical transformers. (2/5/16.) 105,957. 
6,269 RELAY AUTOMATIC TELEPHONE Co. & BvcRAvE, L. C. Electrical selectors or 
impulse responders. (2/5/16, addition to 9,345/15.) 105.959. 
6.328 BunRELL, W. A. Automatic telephone systems. (3/5/16.) 105,966. 
6,378 MEssERsCHMIDT, С. Timers ог interrupters for magnetos. (12/10/15.) 101.783. 
6,771 SELL, О. R. Incandescent electric lamps. (11/5/16.) 105,994. 
6.859 WHITE, J. Carbon holders forelectricarclamps. (13/5/16.) 105,996. 
7,712 WHiTE, A. E. (Wolverine Spark Plug Co.) Sparking plugs. (31/5/16.) 106,006. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of Inventions. When complete Specification accompanies application an asterisk is affixed. 


April 4, 1917. К 
4,839 GARRARD & RaiLING. Electric switches. 
4,865 EpwARDs & Lucas. Plug connections for electric circuits. 
4.866 GRYLLS & Heare. Electric arc lamps. 


4,882 Ѕсногву. Individual electric driving of machine tools, &c. 
4,885 Wape. (Flanders) Plates for storage batteries. 
4,886 Wape. (Flanders) Plates for storage batteries and paste therefor. 


April 5, 1917. 


4,901 Barr. Attachment for electric torches. 
4,923 DEHN. (Electric Railway Improvement Co.) Electric welding. 
4,937 MAYER. Telephone appliance. 


4,946 BRITISH WESTINGHOUSE EtgcTRIC & Mra. Co.. Circuit interrupters. 
4,948 BiHELLER. Electric pocket lamps. 

4,950 ManRcoNi's WIRELESS TELEGRAPH Со. & Ewen. 
4,954 pre ELEKTRISK METALINDUSTRI AKTIESELSKOP. 

iquid. 

4,955 Norsk ELEKTRISK METALINDUSTRI AKTIESELSKOP. Condensers for zinc vapours. 
4,957 McLennan. Electric interrupters for induction coils, &c. 

4,963 Forses & GELL, Electric switches. 


Electrical instruments. 
Converting zinc powderto 
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SHEFFIELD CORPORATION BILL. 


Last week the Local Legislation Committee of the House of Commons 
considered this bill, which is being promoted by She ftield Corporation to 
enable them to erect а new electricity generating station, &c. The Great 
Central Railway Co., Rotherham Corporation, Sheftield Navigation Co. 
and Messrs. Stee], Peech & Tozer opposed. 

Mr. WEDDERBURN, К.С. (for the promoters), announced that the por- 
tion of the bill relating to the extension of the boundaries had been 
dropped, an arrangement having been come to with Rotherham Corpora- 
tion for a rectification of the boundary. Next year Sheffield and Rother- 
ham would bring forward a measure for a rectification of their boundaries. 
The contested part of the bill related to clause 16, which authorised the 
abstraction of water from the River Don. The clause had been modified 
so that not more than 500,000 gallons of water per day could be ab- 
atracted for condensing purposes. The Corporation bought the elec- 
tricity undertaking in 1898 from a local company, and since that time 
the demand for energy for power had increased in a phenomenal manner. 
The out put for the year ended March 25, 1914, was over 26,000,000 units, 
in 1915 45,000,000 units, and in 1916 78,000,000 units, while for the 
year ended March last 126,500,000 million units were sold. It was esti- 
mated that during the current year over 200,000,000 units would be sold. 
It was calculated that they ought to be in а position in 1927 to supply at 
least 600,000,000 units per annum. In 1916 the cost of generation was 
0-44d. and the average price received 0-85d. per unit ; the revenue was 
over £450,000, while the consumers numbered 7,500. The increased 
demand was mainly due tothe requirements of engineering and industrial 
establishments. They had had assistance from Government depart. 
ments in finding plant and money for extensions at Neepsend. The 
total] capacity of the Corporation's three generating stations was over 
68,000 kw. and by next winter the demand would amount to 64,000 kw., 
leaving an altogether inadequate margin of 4,000 kw. for reserve. At 
present the monthly applications for additional power averaged some 
2,000 kw. to 3,000 kw., but those applications were only accepted condi- 
tionally on ability to supply. Prior to the war they had a department 
for educating people in the use of electrical energy for power and domestic 
purposes, but that had been dropped. They anticipated a considerable 
increase in work after the war, and the demand for electrica] energy would 
go On increasing, ан steam power was being largely superseded by electric 
energy, and there was also the rapid increase in the number of electric 
steel furnaces to be considered. It had been calculated that there was 
steam machinery of about 300,000 н.р. in the district, and as that 
became worn out it would be superseded by electric power. The Cor- 
poration intended to spend about £2,000,000 on the new station, but the 
first section would only cost about £500,000, Counsel referred to re ports 
of the Board of Trade and the Local Government Board on the bill, and 
pointed out that committees did not always report promptly, and the 
Corporation could not afford to wait for.departmental action to be taken. 
She field might be described as a large economical unit, and, Owing to its 
industrial position, it must build its station now. In a letter from the 
Local Government Board it was pointed out that Rotherham was ex- 
tending its generating station, and there was a question whether the 
requirements of the city and the borough would not most economically 
be met by joint action of the two Councils, thus avoiding the necessity 
for the erection of a new generating station. He suggested that a joint 
committee of the two local authorities should be appointed to consider 
the matter and if necessary the Board would appoint an independent 
chairman. Mr. Wedderburn pointed out that the writer of that com- 
munication could have no idea of what the demands for electrical energy 
in Sheffield were, and knew nothing about the urgency of those demands. 
The area of the Rotherham site was 4} acres, which might be adequate 
for Rotherham needs, but it was not for Shefficld. They propsed to build 
on a site of 35 acres, and the letter showed that the Local Government 
Board were in entire ignorance of the facts. 

Evidence was then called, and Mr. Hosson, chairman of William 
Jessop & Sons (Ltd.) and other firms, declared that the electric furnace 
for stock smelting was the furnace. of the future. The city corporation 
were under an obligation not to fail to provide a cheap and abundant 
supply of electricity. 

Other witnesses spoke to the urgency of having an adequate supply of 
electricity for the immediate post-war developments of Sheffield trade. 

On the 13th inst. it was announced that agreements had been come to 
with Messrs. Steel, Peech & Tozer and with the Great Central Railway Co, 
Under the latter the Corporation would be enabled to lay their mains 
along a considerable length of railway line. 

Mr. Vesey Кхох, К.С. (for Rotherham) said their case was that the 
abstraction of water froih the Don and the returning of same at an 
increased temperature or in diminished quantity would be injurious to 
public health, and evidence was called. | 

Sir ALEX. Kennepy, M.Inst.C. E., said he. had been consulted by 
Sheffield Corporation in reference to the Bill, and, speaking generally, he 
was Of opinion that the site chosen for the proposed new electricity 
generating station was a suitable one, and: the works proposed to be put 
up were well adapted for supplying electricity tothe city of Sheffield. He 
did not think Rotherham had any grounds for apprehension that they 
would be injuriously affected by the carrying out of the works. He 
agreed that the water returned to the river should not raise the tempera- 
ture of the river beyond a certain point. He agreed that it was undesir- 
nble that the temperature of the water should be unduly raised. 

At this stage the Chairman said the Committee desired him to express 
the view that, so far as the case had gone on the question of the tempera- 
t ure of the water to be discharged into the Don. She flield had failed to 
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make good its case. The Committee was of opinion that Sheffield 
should be put under an obligation not to discharge water at so high a 
temperature. 
Mr. Јонх HowaRTH, manager of the Sewage Disposal De partment of 
Sheffield, gave results of his analyses of the water of the River Don for 
Other witnesses were also 
called, and the promoters! case closed. | | 
The Committee's decision had not been given when we went to press, 


BOARD OF TRADE ELECTRIC POWER COMMITTEE. 


In the House of Commons last week, Mr. FiNNEY asked the President 
of th Board of Trade whether he has receiv d a copy of a resolution 
passed by Stoke-on-Trent County Borough Council in regard to the com. 
position of the committee appointed by him to consider and report on 
the future supply of electric power in the United Kingdom. 

In reply, Sir A. STANLEY said he had received a copy of the resolution 
referred to and of similar resolutions passed by other local authorities, 
and he had decided to increase the representation of loca] authorities 
owning electrical undertakings on the committee. 

Other members have since asked questions on this matter and simili: 
replies have been given. 


LEGAL INTELLIGENCE. 


аон s) 
Dundalk U.D. Couneil v. Attorney-General for Ireland. 


At Dublin last week Mr. Justice Barton heard plaintiffs’ application 
for a declaration that under the Public Health Acts and the Electrie 
Lighting Acts the Local Government Board were entitled (if they thought 
fit) to grant a loan to provide working capita] or a working balance to 
enable the Council to carry on their electrio light undertaking, to pay 
wages and meet other expenses, until the revenue could be collected. 
The Council had entered into a contract to supply current for power and 
lighting to the Great Northern Railway Co.'s works at Dundalk, and for 
that purpose the Council ordered two Diesel engines, but owing to the war 
the delivery of the engines had been d. layed, and the Council had been 
unable for one year to carry Out their contract with the railway company, 
thus causing them a loss of £1,800 in revenue. The estimated revenw 
was, in consequence, depleted, and the Council applied to the L.G. Board 
for sanction to a loan of £2,000, but the Board replied that they had been 
advised that they had no power to sanction such a loan, as it was only for 
permanent worka and not for working capital that a loan could be 
granted. 

- Mr. Justice BARTON, in dismissing the action, said that the effect o 
acceding to the claim of plaintiffs would be to disregard the prohibition 
of the statute which forbade borrowing for any pur other than for 
permanent works, which expression could not include working capital. 
and to ignore the direction in the Provisional] Order that any deficiency 
in income should be charged on and payable out of the rates. He had 
arrived at that decision with regret, as he was satisfied that plaintiffs had 
done everything in a bona fide and business like manner. 16 did occur 
to him that municipal undertakings of that kind were at a disadvantage 
ag regards working capital in comparison with commercial undertaking. 
He would gladly have acceded to plaintiffs’ contention if he could. Their 
action for a declaration was fully justified, and he hoped some way out of 


the difficulty would be found for them. 


: Electric Lamp Filament Patents. 


Onthe 12thinst. the House of Lords (the Lord Chancellor, Viscount Hal. 
dane, Lords Atkinson, Parker of Waddington, and Parmoor) commenced 
the hearing of an appeal by the Osram- Robertson Lamp Works (Ltd 
from a judgment of the Court of Appeal in favour of the responden, 
Pope's Electric Lamp Co. (Ltd.). 

À full report will appear in our next issue. 


VOLUNTEER NOTICES. 
1st LONDON ENGINEER VOLUNTEERS. 
Officer Commanding, Lieut.-Col. C. B. Cray, V.D. 
Orders for the week : 
Officer for the week.—Platoon Commander W. J. A. Watkins 
Next for Duty.—Platoon- Commander C. Campbell. , 
Resignation.—Platoon-Commander Irwin Moore, Medical Officer, resign 
his appointment. А Т 
Monday, June 25th.—Technical instruction for No. 3 Coy., Right Ha 
Coy., at Regency-street ; drill No. 3 Coy., Left Half Coy.; Signalling 
class ; recruits’ drill, 6.30. val 
Tuesday, June 26th.—Lecture, 6.30, Coy.-Commander Castell ; physica 
drill and bayonet fighting, 7.30. 
Wednesday, June 27th.—Drill, No. 1 Coy., Right Half Coy. 
Thursday, June 28th.—Drill, No. 2 Coy., Right Half Coy. ; 
class, 6.30 ; signalling class. : 
Friday, June 29th.—Technical instruction for No. 3 Coy., Left Half (oy, 
at Regency-street ; drill, No. 3 Coy., Right Half Coy. ; recruits 
drill, 6.30. дїп 
Saturday, June 30th.—Commandant’s parade, 2.45 ; uniform for dri 
Hyde Park ; recruits’ drill, 2.30. | p for 
Sunday, July Ist.—Parade Clapham Common (Tube Rly.), 9.45 am. 
work at bombing school ; uniform ; rations to be carried. ah 
Armlets.—Members are warned that armlets must be worn at all pis 
clothes parades. 
Musketry.—For all Companies see Notice at Headquarters. 
NoTE.— Unless otherwise indicated, all drills will take place at 
quarters (Balderton-street, Oxford-street, W.). 


ambulance 
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COMMERCIAL TOPICS. 


—  (à7——— , 
The form of declaration in regard to the Charter 
British Trade A теда 
Corporation. which the British Trade Corporation is prepared 


to give under its seal, together with a copy of an 
extract from the Minutes passed by the Board on June 8 in reference 
to Clause 135 of the Deed of Settlement, have been issued. The 
tirst part of the declaration is simply an announcement of policy 
and the second part is an interpretation of the powers conferred by 
the Charter. The real point appears to be whether this interpreta- 
tion is the true one, and whether it would be legally binding upon 
the Corporation and its directors. We have the assurance of the 
Law Officers of the Crown that a breach of the declaration would be 
a cause for the withdrawal of the Charter, but we suggest that this 
indirect method of dealing with an im portant question is not a happy 
or à very satisfactory one. 

In the declaration the Corporation declares that it has sought and 
accepted the charter on the footing that according to the true intent 
and meaning of the charter the following are provisions t hereof : — 

That the fundamental object for which the charter has been granted 
is the giving of financial assistance to British traders and manufacturers, 
especially in connection with overseas trade, and that the Corporation 
is under an obligation to give full effect to such object, and will be 
accessible to the business public for the purpose of consultation and 
otherwise ; that the Corporation is not intended to be, nor will it 
operate as, а competing contractor, merchant, or trader, and that its 
enterprises shall be directed to the furtherance of its aforesaid funda- 
menta] object ; that the powers and privileges given to the Corporation 
by the charter are intended to be and are the machinery by which the 
Corporatior will effectuate its said fundamental object, and will be 
exercised for the purpose, as a means of, and with a view to the carry- 
ing out or furtherance of the same, and that nothing in the charter has 
the effect Of conferring any exclusive privilege on the Corporation as 
regards access to Government information or of placing it in any pre- 
ferential powition as regards the representation of British trade or 
finance, or of confeiring upon it the right of acting as Agent of the 
Governmemt except upon appointment in each case or of excluding the 
(overnmerat from selecting other agents in cases in which they see 
reason for so doing. 

The extract from the Minutes is as follows :—Resolved—That Clause 
135 of the Deed of Settlement shall not be acted upon until it shall first 
have been confirmed by a majority of the votes of shareholders in 
үче eb convened subsequently to the first issue of capital to 

public. 

In the House of Commons last week the President of the Board of 
Trade (Sir A. Stanley) announced that adequate provision had been 
made to secure that the control and management of the Corporation 
should be, and should always remain. British. Nobody of alien birth 
had subscribed in any way to the capital of the Corporation. 

According to '''The Times " the most important immediate outcome 
of the work of the Corporation will be the organisation of its projected 
" Bureau d'Etudes ? as outlined in the report of Lord Faringdon's 
Committee, A good deal must depend on the new Intelligence De- 
partment which is to be associated with the Trade Bank. In the absenco 
of information we are unable to criticise the scheme. An active energetic 
and up-to-date department for collecting and disseminating intelligence 
is badly wanted and if properly organised should benefit British mer- 
chante, manufacturers and exporters. We are not unmindful of the 
noverca] attitude of the Foreign Office and Board of Trade towards 
commerce and trade in the past. and therefore we aie somewhat sus- 
picious of any scheme which may be under the control of a Government 
department. : 


* * * * 
The At a recent meeting of the Birmingham District 
Moo D or D Power & Traction Co., the chairman (Mr. C. S. B. 


Hilton) raised a question of great interest to 
motor omnibus undertakings and the motor industry in general. 
Mr. Hilton pointed out that at present every motor omnibus in regular 


work contributes 4d. per mile, or between £50 or £60 per annum, in taxes. - 


| Was Originally arranged that such taxes should be spent on road main- 
nance, but during the war that revenue had been diverted to other 
objects, Meanwhile individual road authorities were endeavourin g by other 
ie to compel omnibus owners to contribute to the repair and upkeep 

the roads. Не regarded that policy as very unsatisfactory from every 
Point of view, and, if continued, it would undoubtedly have the effect. of 


died crippling the development of motor transport in the public 
8 


In our legal columns we report an interesting | 
of Municipal ne MER s E the High Court. in Dublin 
Eleetrieity Works. ast wee inda Urban Council sought a 

declaration that the Local Government Board 
were empowered to grant a loan to provide working capital so as to 
enable them to carry on their electricity works, but the Judge de- 
cided (with regret) that he could not disregard the section of the 
Electric Lighting Act of 1882, which forbade borrowing except for 
permanent works, and working capital could not be included under 
that heading. Compared with companies, municipal authorities who 
own electric supply undertakings are at a disadvantage in regard to 
working capital, and though in recent years several local authorities 
have secured powers in their local Acts to create special funds for 
carrying on their business, we think that similar powers might very 
well be conferred on all municipal supply authorities, and thus 
enable them to carry on their undertakings to the best advantage. 
ж * * * 


Working Expenses 


The London We are sorry to ix үр a receiver has А 
United Tramways. appointed on behalf of the debenture stock- 
holders of the London United Tramways (Ltd.). 

The tramways of this company were among the first in this country 
to be converted to electric traction, and for some years the undertaking 
appeared to be quite successful. With the advent of the motor-car and 
the motor omnibus, howe ver, competition became keen, passengers were 
lost and the receipts dropped. The company also suffered from the 
heavy expense involved in road widening, wayleave fines, &c., and in 
addition sufficient sums were not put by in the early days for renewal 
and maintenance purposes. Naturally, the effect of the war has been to 
make a difficult situation more complicated still. The company is evi- 
dently over-capitalised, as only 1 per cent. was paid on the preference 
shares in 1913 and 4 per cent. in 1914, and last year it failed to earn its 
debenture and loan interest, while this year’s prospects are worse. A 
re-organisation of the capital would therefore appear to be necessary in 
order to put matters upon a proper basis, especially as it appears that 
large sums must be expended for repairs and renewals. 

In circulars issued by the Mercantile Investment & Genera] Trust 
and the Merchants’ Trust to holders of first debenture stock of the 
company it is stated that in consequence of the serious position disclosed 
it would appear necessary for debenture stockholders totake inde pendent 
action to protect their interests, 

The reports of the meetings of the shareholders and debenture stock- 
holders are given in another column. 

ж * * * 


The *' Journal Officiel " of May 3 contains a 
draft of à law which will place at the disposal of 
the Ministry of Commerce, Industry and Posts 
and Telegraphs an additional sum for restoring some of the indus- 
tries in the invaded regions in the North. It is proposed to place a 
credit of 250,000,000 francs at the disposal of the Ministry for the 
purpose of buying tools, machinery and materials which have been 
taken away or destroyed by the Germans. А special department of 
the Ministry has been constituted for carrying out this work, and 
100,000,000 francs of the above sum will be voted in the Budget for the 
current year. | 


French Industrial 
Reorganisation. 


* * я . * 


A new Defence of the Realm regulation em- 
Government powers the Admiralty, Army Council and 
Contracts. Ministry of Munitions to vary the terms of any: 

sub-contract for Government work where it appears that the rate. 

of profit is unreasonable or excessive by the substitution of such 
terms as they may think fair and reasonable, and require the sub- 
contractor— | 
(a) To carry out the sub-contract in whole or in part in accordance 
with the terms as so varied ; and 
(b) Either in addition thereto, or as an alternative therefor, to adjust 


, the price of any goods already supplied or any services already rendered in 


accordance with the terms so varied. 
The Order further provides that in such event the price payable to the 
principal contractor under the principal contract will be reduced. 
; * * * * 


The following alterations have been made in the 
Labour Unrest. personnel of the Commission of Inquiry into 
Industrial Unrest given in our last issue :—Mr. J. W. Ogden is one of 
the Commissioners for the West Midlands Division, instead of Mr. A. 
G. Cameron, who takes the place of Mr. Ogden for the Scottish 
Division. í 


F 


| 
| 
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EXTENSIONS. 


London County Couneil.—On Tuesday loans of £9,187 to Hackney 
B.C., of £3,505 to Islington B.C., and of £5,840 to St. Pancras B.C. 
жеге sanctioned for electric supply extension purposes. 

St. Anne's-on-the-Sea.— Tl:e Electricity Committee recommended 
the Council to acquire additional land for the extension of the electric 
supplv works. | 

Wolverhampton.—4A discussion arose at last week's Council meet- 
ing on the proposals of the Electricity Committee to put in addi- 
tional plant at the electricity works. 

Councillor HvcnEs called attention to the large sums which were 
being asked for continually bv the committee. The question was 
whether the large amount of plant being put down at the electricity works 
would be required in normal times, 

Councillor THoMrsoN said Wolverhampton was fortunate in having 
large companies which required enormous power. It was pretty well 
assured that after the war the demands for electric energy would be some. 
where within the capacity of the power station, 


GENERAL. 


Beckenham.— Tne L.G. Board have intimated to the Council that 
they are unable to suspend during the war the repayment of elec- 
tricity loans, and recommend as an alternative the raising of the 
price of electric currcnt. 

Birmingham.— The electric supply department is again troubled 
with breakdowns of machinery. 

It is reported that a few days аро a turbine set at the Summer-lane 
station broke down and repairs were effected without a stoppage. On 
Monday night a turbine at the Nechells station also broke down and the 
result of the two mishaps, caused apparently by overloading, is that the 
department has now no spare plant. 

It is believed the damage to the machine at Summer-lane may be re- 
paired within a fortnight, but at least a month will elapse before the 
other turbine is again in working order. 

Board of Trade Electric Power Committee.—_In addition to those 
mentioned in previous issues the following municipalities have passed 
resolutions protesting against the inadequacy of the representation 
of municipal electricity undertakers on this committee :— 

Canterbury, Carlisle, Dewsbury, Eastbourne, Exeter, Gt. Yarmouth, 
Grantham, Maidstone, South Shields, Weymouth and Woolwich. 

Up to the present 65 local authorities have passed resolutions of pro- 
test. Twenty-eight have adopted the West Ham ,esolution and 35 have 
followed the lead of Bradford Corporation in asking that the I.M.E.A. 
should be consulted and also foz increased re presentation onthe committee. 

Cheltenham.—The salary of the borough electrical engineer (Mr. 
W. J. Bache) has been increased from £450 to £550 per annum, with а 
further increase of £50 in two years’ time. 

It appeared that Mr. Bache had received an offer of an appoint ment in 
London at a commencing salary of £800 a year, and the increased salary 
is given to induce him to remain. 

Coal for Steam Eoilers.—The Controller of Coal ‘Mincs 1cecntly 
circulated a large number of forms asking for informaticn regarding 
coal used by steam boiler owners. 

Many of these have not yet been returned, and firms who have received 
such forms are requested to forward the particulars asked for tothe 
Controller at once. Апу firm or persons using coal for land boilers who 
have not yet received a copy of the form should apply to the Controller 
of Coal Mines, Box D.S.R., 8, Richmond-terrace, Whitehall, S.W. 1. 

Dublin.—The method of collecting the accounts of the electric 
supply department was severely criticised at last week's meeting of 
the Corporation. 

Mr. Moray wished to put a stop to the payment of overtime, 

Mr. P. T. Day said the Electricity Committee ought to have the 
collection of their own accounts. At any rate, he objected to paying 
commission to men on accounts which they did not collect. ! 

Ald. FARRELL said that an officer of the Council died recently and it 
was found that he owed several years’ account for electric light. 

Mr. O'NEILL said the widow of the officer referred to was paying in 
monthly instalments the amount due by him to the Corporation. 

Dr. SukRLOCK said that if the gross turnover was considered it would 
compare favourably in the small percentage of bad debts with the best 
managed business in the city. 

Other members agreed that the present system of collection of elec- 
tricity accounts was not satisfactory and should be amended. 

Increased Charges for Electrical Energy.—The charges for current 
at the following places are being increased :— 

Shrewsbury Council is making its charges 334 per cent. over pre-war 
rates. instead of the increase of 20 per cent. already in force. 

Kaling Council has increased its charges to 8d. and 4d. for lighting on 
m.d. system, flat rate 64d. (and graduated charges varying from 6d. to 
24d. per unit for large quantities), power 1{4., power, heating and cooking 

‘d,, and supply through prepayment meters Qjd. 


ELECTRICITY SUPPLY. _ : 


` moved from one deck to another, isolation rooms, &c. 


ә 


Marylebone (London).—The salaries of the chief assistant in the 
mains department (Mr. T. C. Bacon), the chief assistant to the 
secretary (Mr. W. Harper) and the meter superintendent (Mr. G. 
H. D. Evans) have been increased, while Mr. F. B. Leonard has been 
promoted to the position of staticn superintendent. 

The wages of the employees, who are members of the National Amal. 
gamated Union of Enginemen, Firemen, Mechanics, Motormen and 
Electrica] Workers, have been increased by 1d. an hour all round. The 
clerical staff, women, boys and engineer's assistants are excluded and 
the cost of the increase will be £1,000 a year. 


Mexborough.—The clectrical engineer and manager of the elec. 
tricity works (Mr. J. B. Feltham) has also been appointed water. 
works engineer to the Urban Council. 

Newport (Mon.).—The Electricity Committee has received a com. 
munication from a firm asking for certain information in connection 
with the establishment of new works for which a supply of electrical 
energy would be required. 

It has been decided to carry out the tramway extension to the Alex. 
andra Dock entrance by direct labour. 

Stafford.—The salary of the clectrical engineer and manager of the 
electricity works (Mr. Robins) has been increased from £200 to £250, 
rising by further instalments to £300 per annum. 


Stepney (London).—On Wednesday the General Purposes Con. 
mittee reported on the recent application by the Coal Controller 
for the loan of Mr. W. €. P. Tapper's services in dealing with the 
question of fuel economy at power stations, &c. 

Mr. Tapper would be available for consultation on electrical matters 
connected with the Council’s undertaking, and the Controller's Depart. 
ment would pay two-thirds of his salary.- As the Electricity Supply 
Committee felt it would be the unanimous desire of the Council to allow 
Mr. Tapper to assist the (Coal Controller, they had instructed the Town 
Clerk to intimate that, subject to the Council being able to cal] upon 
Mr. Tapper’s services to such an extent as to ensure that the interests 
of their undertaking would not suffer, and to the understanding that, 
should unforeseen circumstances necessitate it, the arrangement could be 
terminated by a reasonable intimation, it would be the desire of the 
Council to permit Mr. Tapper to undertake the work in question. 

The action of the Committee has been approved. 

Tottenham.—The Fire Brigade Committee has reported that 
Messrs. Siemens Bros. & Co., from whom they had hitherto obtained 
batteries for fire alarms, &c., had intimated that they were unable 
to deliver any more batteries as their output had been commandeered. 
A supply had been obtained from another firm. 


Winchester.—The Council has asked for authority to renew 8006 
of the worn-out negative plates of the storage battery at the elec- 
tricity works. 

Woolwich (London).—It was reported at the last meeting of the 
Council that, owing to the defalcations of a member of the Borough 
Treasurer's electricity department staff, a sum of abcut £500 ws 
missing, but no exact figure could be given. А sum of £100 had bet 
recovered on a fidelity guarar tee. 

The Council decided that when the exact amount had been ascertained 
it should be a charg? oh the general rate fund, and should not be a direct 
charge on the electricity undertaking. 


LIGHTING AND INDUSTRIAL POWER. 


Electricity in Tin Mines.—At the annual meeting of the Idris 
Hydraulic Tin (Ltd.) it was reported that the recent additions to the 
machinery completed their plant, and consisted chiefly of the dupli- 
cation of the hydro-electric installation. m 

In a circular which was recently issued by the Porkellis Tin 
Mines (Ltd.) it is stated that the extension of the lease to 25 years 
from March 31 last (with the right of renewal for a further a 
period) justifies certain developments set out in the circular, and 1t 

would, moreover, justify the installation of electric power, to 
supplied by the Cornwall Electric Power Co., whose transmission line 
was only some four miles distant. 


Hospital Ship Equipment.—The new Mesopotamian ho 
which has been christened ** The King’s Ship " and is in 
use on the Tigris, is provided with electric lighting and power plant, 
electro-medical apparatus, &c. E 

The vessel is а complete floating hospital, with beds for 180 i б 
and accommodation for minor casualties, a fly-proof operating 


with electric sterilisi vat : ious cases 
sterilising apparatus, lifts to enable seri The system ol 


ventilation is designed so as to keep the vessel cool in the gr 


summer temperature and warm in the autumn and winter. of one t4 
summer, rotating ejectrio fans haye been fitted at an average 
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every four beds, while currents of cool air are pumped through apertures 
in the various decks. "There is a refrigerating chamber, with plants for 
making ice- and soda-water, distilling water, &c. The boat is oil-driven, 
but lighted throughout by electricity. 

Textile Mill Electrification.—In reference to the article in our issue 
of May 18 on " Textile Mill Electrification," we are informed by 
Messrs. W. T. Glover & Co., of Trafford Park, Manchester, that all 
the cables for the installation were supplied by them. 


ELECTRIC TRACTION. 


Aberdeen.—Sheriff Mackenzie, K.C., has awarded that women con- 
ductors are to be paid on the same scale as men. 

Birmingham.— Тһе revised scale of tramway fares and stages came 
into operation on Monday. | 

The revision has been based on the principle of giving every passenger 
aride of two miles fora penny. Many of the stages have been lengthened 
and none һауе been reduced. Only two specia] workmen's stages have 
been retained, and the return fares have been increased on all routes. Ht 
is expected that the rearrangement. of the fares will amount to an in- 
creased revenue to the department of about £30,000 per annum. 


Cardiff.—The Tramways and Electric Lighting Committee is con- 
sidering the question of the abolition of transfer tickets. 

There are 70 drivers and 121 conductors serving with the colours. 

'The engineer and manager (Mr. Arthur Ellis) reports that, owing to 
the enormous increase in the price of materials, the increase of wages and 
other causes, the Committee will be faced with a probable deficit this year. 
The revenue had increased, but not in the same ratio as the expenditure, 
Wheel tyres, for instance, which cost £350 before the war, now cost 
£1,500. The Committee was also paying £5,000 a year in allowances to 
employés with the colours. 

Adetailed report of the increased expenditure is to be prepared by Mr. 
Ellis before action is to be taken. 

Edgware and Hampstead Rallway.—The Board of Trade have ex- 
tended by one vear the times limited by their Acts and Orders in 
reference to this railway, for the construction of lines, purchase of 
lands, &e. n E ded 

Glasgow.—As announced in our last issue, the tramway prize 
drawing scheme has been suspended, and the Corporation decided 
on Thursday last to take steps to secure authority from the Board 
of Trade, or other Government department, to carry on the drawing. 

In the course of the discussion it appeared that the scheme had been 
initiated and carried out by the general manager of the tramways (Mr. J. 
Dalrymple), and large contributions had been handed over to various war 
relief funds. It was reported that the Lord Advocate has withdrawn his 
instructions to take proceedings against the tramways department, and 


` ultimately (by 53 votes to 9) it was decided to take steps to obtain 


authority to carry on the drawing. 

Metropolitan District Railway.— The Board of Trade has extended 
for one year from Aug. 15, 1917, the time limited for the purchase of 
lands and easements in Fulham and Whitechapel, authorised by the 
Metropolitan District Railway Act, 1913, to be acquired. 

Sheffield.— The accounts of the tramways department (abstracted 
in another column) were adopted by the Corporation last week. 

The Chairman (Sir Wm. Clegg) referred to the efficiency of the service 
during the last 12 months. They had been able to have an efficient and 
effective service, not only for the ordinary residents, but for those living 
outside who were coming and going tothe works. ‘The increased working 
expenses were £65,000, equal to Id. per car-mile, but the increase in re- 
ceipts was £69,000. The increase in the number of car-miles run was 
794,286 ; energy was over £19,000 more, and they paid in income-tax 
£25,000. The average number of ca: rides taken per head of the popula- 
tion was 301—the lazgest of any Corporation or private tramway under- 
taking in the country, with the exception of Glasgow. 

Southport.—The Corporation have appointed a valuer to report 
upon the present value of the Southport Tramway Co.'s undertaking, 
which they propose to purchase. 

Stoke-on-Trent.—' The proposal to renew the lease of the Potteries 
оте Tracticn Co. until 1931 is being opposed by the Labour 

arty. 

The subject stands adjourned to the mecting of the Council to be held 
оп the 28th inst. Under the now agreement the company undertakes 
to earry out certain improvements in the permanent way and rolling 
stock, that it will not increase fares and that it will pay the Corporation 
£1,000 a year during the term of the lease. The North Staffordshire 
Trades and Labour Council is organising public meetings to protest 
against the renewal of the lease. 

Tramway Workers’ Wages.—The Committce on Production have 
decided, in connection with the application for a war bonus of 10s. 
a week made by the Amalgamated Association of Tramway Workers 
on behalf of employees in Lancashire and Cheshire, to grant an in- 
crease of 28, 6d. a week on the war wages advance now being paid to 
made and female workers 18 years of але and over, and Is, 3d. а week 
to those under 18. li 

The award has cawed some dissatysfactior, ard in Manchester ard 
other towns free h demar ds for 7e. 6d, a week haye been formulated, 
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| FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate” says the Pro- 
vincial Government of Santa Fe is to issue Treasury notes equal to 
$330,821 (m/n) (about £29,000) in guarantee of the debt of the Santa 
Fe Municipality to S:iemens-Schucker (Ltd.). 

The Cia Italo- Argentina de Electricidad made a profit for 1916, after 
applying $271,077 (about £23,660) to amortisations of installations, of 
$246,650 (£21,448) and after provision of 5 per cent. for reserve fund 
and 5 per cent. for directors and syndic, $320,627 (£27,880) was carried 
forward. The generating plant (turbo-gencrators) at the Pedro Mendoza 
main power house now has a capacity of 18,750 k.v.a.. and an order has 
been placed for another 12,500 k.v.a. turbo-generator, while another 
boiler will be provided during 1917. A 1,000 kw. converter was started 
at the Melostation in November. The company has 60 km. (37 miles) of 
h.t. and 1,077 km. (668 miles) of l.c. cable in use, besides 112 km. (69 
miles) installed for third parties, and 30 km. (19 miles) of telephone cable. 
The units produced during the year were 16,670,000. 

Imports into Argentina in 1916 were valued at£ 43,481,000 
(compared with £45,378,000 im 1915). 

The Director of the National Statistical Dept. states, however, that 
these are arbitrary values fixed by the Customs Valuation Tariff, and that 
the absolute values are £61,098,000 and £73,226.000 for 1915 and 1916 
respectively, Of the total in 1916 the United Kingdom supplied 28 per 
cent, Imports of electrical goods were valued at £668,000 (against 
£751,000). 

Berlin Electricity Works.—It is reported that the Allgemeine 
Elektricitits Gesellschaft proposes to make a fresh issue of shares 
of 16,000,000 marks, which will Le allotted to the Berliner Elek- 
tricitits Werke as a payment for 23 million marks of shares in the 
Golpa-Jessenitz Electrowerke and to repay a debt of the latter for 
advances of 20,000,000 marks made by the Berliner Co. 


Brazil.—A British Chamber of Commerce has been formed in 
Brazil and the address of the Secretary is at 143, Rua da Quitanda, 
Rio de Janeiro. ' 


Uruguay.—The “ Journal " of the British Chamber of Commerce 
in Uruguay, contains suggestions to British manufacturers of hard- 


ware on the necessity of adapting their manufactures to Uruguayan 


and other South American needs. 

It is suggested that tools, &c., should be packed in cardboard boxes, 
a practice adopted by German and American manufacturers, and that 
fully qualified men should be sent to study the markets. The majority 
of the Uruguayan dealers prefer British articles if obtainable, and 
German and other manufacturers know they can hold a considerable 
portion of the market by paying attention to patterns, packing and other 
details. In the majority of smaller hardware lines there is no need ta 
cut prices to meet competition. 


s 


MISCELLANEOUS. | 


Dilution Proposals.—Cn Monday the Minister of Munitions 
(Dr. Addison) presided over a mecting of represcntatives of over 
40 engineering, shipbuilding and kindred trade unions, and explained 
the proposed amendments to the Munitions of War Bill. 

A statement by the Committee of the Engineering and Shipbuilding 
Trades was circulated among the representatives to the effect that the 
Bill as amended was in a form such as they could recommend. It also 
stated :—'' In addition to safeguarding against the extension of the 
restrictive clauses of the Act, apart from dilution and the restoration 
of pre-war conditions, we have succeeded in maintaining the right to 
strike in such works, and in obtaining substantial amendments of the 
1915-1916 Acts in their application to our members in all establishments, 
whether controlled or uncontrolled.” The chief amendments secured 
are : 

The total and entire abolition in all works of the leaving certificate, 

The provision for restoring customs and rights which had been sus- 
pended under the Treasury Agreement prior to the Munitions of War 
Act. 

The securing of the status and benefits (such as superannuation) due 
to our members who leave private employment (such as railway worka) 
to take up munitions work elsewhere. ; | 

The extension of wages awarded by Statute to all the firms in the 
industry. 

The right to prosecute employers in all establishments who neglect to 
restore any right or custom immediately on the declaration of peace, and 
the increase of penalties on employers in certain cases, 

The taking away of the right of any employer to make any change 
whatever. (The change can only be made by the Minister of Munitions 
himself, and then only after the fullest opportunity for consultation with 
the men affected and their trade union representatives.) 

The addition of a Schedule which now for the first time sets out the 
procedure to be adopted in all questions of differences, and which gives 
the fullest recocnit?on to the men concerned and to the representatives 
of the trade union. 

It is added that many other concessions have been obtained “ which 
will do muoh to minimise the friction and delay in dealing with grievances 
and to restore confidence amongst the members whom we represent." — 
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Dr. ADDISON said that, in addition to the outburst of special sub- 
marine activity. there was also an enormously augmented shipping pro- 
gramme —three times larger than the merchant shipping programme for 
1916. That meant great additional demands for «killed labour in that 
class of work. Then there was the arming of merchant ships, the pro- 
duction of guns for the front, the repair of guns, railway transport. 
lorries, tanks, "spares," aeroplane engines and flying machines. The 
last straw was that they were now confronted with a demand for agri- 
cultural tractors, which had to be made for next winter's ploughing. 
The Ministry had examined all manner of expedients for meeting the 
abnormal demand, and had come to the conclusion that without killing 
the industries of the country which were s0 essential to its ordinary life, 
they must have a system, surrounded with all reasonable safeguards, 
which would enable them to draw such skilled men as could be spared 
from commercial and non-essential work to assist in dealing with that 
greatly augmented munitions programme. 


Dye Controller.—In order to promote the further development of 
the dye-making industry the President of the Board of Trade has 
established a special temporary department of the Board to deal with 
matters relating to the encouragement, organisation and (so far as 
necessar v) the regulation of that industry. 

The department will be under the direction of Sir Evan Jones as Com- 
missioner for Dyes. Communications on the subject should be addressed 
to Commissioner for Dyes, Board of Trade, 7, Whitehall-gardens, London, 
S.W. 1. 

Forthcoming Book.—A treatise on gyrostaties and rotational 
motion, by Prof. A. Gray, F.R.S., is in the press, and will be pub- 
lished by Messrs. Macmillan & Co. as soon as possible. 


Secret Wireless Apparatus. At Hants Assizes on Monday Reg. Н. 
Cole, dockyard draughtsman, pleaded guilty to having in his posses- 
sion without permission wireless telegraph apparatus at Portsmouth 
capable of receiving messages nearly 400 miles. 

It was not suggested that Cole had any wrong intention ; he was keen 
about wireless telegraphy and he bore the highest character. Не was 
bound over to come up for judgment when ¢alled upon. 


Tribunal Cases.— At Eastbourne last week the local tribunal was 
asked to review the conditional certificates held by I2 employees of 
military age at the municipal electricity works. 

The list included the mains engineer, three charge engineers, two 

‘electricians, two engine drivers, two stokers and two fitters. The 
Electricity and Strect Lighting Committee claimed the men on the 
grounds that they were in a certified occupation, that the staff had been 
reduced to the lowest possible point and that they were supplying 
electrical energy for important publie purposes. The Ministry of 
Munitions had been applied to for a certificate, but no definite reply 
had been received. ! 

The Borough clectrical engineer (Mr. J. К. Brydges) said the stokers 
had to adjust and look after their machines, and they also had to attend 
to the steam pumps. They had to perform strenuous and trying work 
which had to be taken in eight-hour shifts. Before the war the staff 
numbered 42; 14 had joined the Colours and the present total was 36. 
That was, in his opinion, the least he could do with. He could not 
understand why clectric light hands should be taken and not the gas 
stokers. Саз undertakings were protected from one end to the other. 

The Tribunal adjourned the case until a reply had been received from 
the Ministry of Munitions. Up to the time of going to press no reply 
had been received from the Ministrv. 


Unemployment Insurance.— The umpire hax decided that contri- 
butions are payable by workmen engaged wholly or mainly in the 
manufacture of electric, condensers. 


EDUGATIONAL. 


City and Guilds’ Institute. —At the recent annual mecting the Earl 
of Halsbury, who presided, said that the continuance of the war 
ad still further reduced the number of students. 

The entry of candidates under military age had not been materially 
affected, except where classes had been suspended by the enlistment of 
teachers or older students. The need for technical training was increas- 
ing in many directions. That was specially so in regard to manufactures 
concerned more particularly with chemical science. While the educa- 
tional work had necessarily been curtailed, a large amount of technical 
work had been carried on— particularly in connection with munitions, 
and the investigation of engineering and chemical problems. The fact 
that the Institute had been able to give great assistance to the Govern- 
ment was an additional proof of its usefulness. He was glad to see that 
the Council approached the questions of the future with an open mind, 
instead of framing & hard and fast scheme all at once. After the intro. 
duction of so many women into commercial life, and in view of the fact 
that after the war many men would change their old occupations, he 
thought а tremendous work of usefulness lay before the Institute, 

The report was adopted, and the Council re-elected. 

Engineering Seholarships.—' The (lasgow School Board have 
accepted the offer by Messrs. Barr & Stroud to institute scholarships 
for engineering apprentices. 

The headmasters have heen requested to bring the offer under the 
notice of their scholars, who, after cousultation with their parents, should 
communicate with Messrs, Barr & Stroud, 
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TENDERS INVITED AND ACCEPTED. 


Water-cooling Towers and Motor-driven Pumps. 

WOLVERHAMPTON Corporation require tenders by 10 a.m. June 30 
for supply and erection of water-cooling towers and motor-driven 
pumps at the electricity works. Npecification from the Engineer 
and Manager. 

Water-tube Boiler, Superheater, Economiser, &c. 

ERITH Council require tenders by noon June 23 for supply and 
erection of water-tube boiler, with superheater, economiser, auto- 
matic stoker, steam valves, pipe, &c. Specifications from the 
Engineer and Manager. | І 
Boiler-House Plant and E.H.T. Switchgear. 

GLasGcow Corporation invite tenders for the supply of boiler-house 
plant and extra-high-tension switchgear (2,000 volts). Specifica- 
tions and forms of tender from the engineer, Mr. W. W. Lackic. 
75, Waterloo-street, Glasgow. Tenders to the town clerk, Sir John 
Lindsay, City Chambers, Glasgow. 

Induced Draught Plant, Fuel Economiser Extensions, &c. 

NEWPORT (Mon) Corporation invite tenders for induced draught 
plant; additions and extensions to fuel economisers; and cooling 
towers. Forms of tender from Mr. A. Nichols Moore, M.I.E.F., 
borough electrical and tramways engineer. ‘Tenders to the town 
clerk, Mr. Albert A. Newman, by 10 a.m. June 30. 

Electrical and General Stores. 

Тохтетн PARK Guardians require tenders by noon June 25 for 
three months’ electrical and engincers’ supplies, ironmongery, &c. 
Forms of tender from the Clerk, 15, High Park-street, Liverpool. 

Tenders are invited for the supply of electrical appliances, oils, 
belting, &е., to Devon County Lunatic Asylum, EXMINSTER. Forms 
of tender from the Clerk. Tenders to Mr. E. B. Harbottle, County- 
chambers, Queen-street, Exeter, by June 23. 


G.P.O.— The General Electric Co. (Ltd.) have again secured the 
General Post Office contract for Osram, lamps until March, 1918. 

SHEFFIELD.—The Council has accepted the tender of A. Reyrtulle 
& Co., Ltd., for 25 transformer protection sets. 

MARYLEBONE (LoNpoN).— The Electric Supply Committee recom. 
mend the acceptance of the offer of the British Westinghouse Elec. & 
Mfg. Co. for two sets of air pump motors, at £329 ; and that of 
Edison Accumulators (Ltd.) for a special battery for an electric 
vehicle, at £216 (with the right to exchange, it for another type of 
battery made by the same company for a further £24). 

STEPNEY (LoNpoN).— Тһе contract with the Reason Mfg. Co. has 
been renewed for another 12 months upon the basis of increase of 
10 per cent. for meters and 5 per cent. for demand indicators, and 
that of the Venner Time Switches at an increase of 10 per cent. 

An order has been placed with the British Thomson- Houston Со, for 
three earthing switches, at £18. 10s. 

CarpiFF.—The following tenders have been accepted for supplie 
to the electricity department :— 

A. Reyrolle & Co. (£222. 8s.) and British Thomson: Houston Co. (£362 
and £379) for switchgear, and British Electric Transformer Со. for a 
transformer (£285). 

Reppircu.—The Council have placed an order with the Brush Со, 
for the supply of four transformers. 

Wootwicu.—The Council has accepted the tender of Bruce 
Peebles & Co., at £3,825, for a motor converter. 

APPOINTMENTS VACANT AND FILLED. 
The Government of the Union of South Africa require an industrial 


adviser to the Industries Section of the Department of Mines and 
Industries. Salary, £2,000. Applications to the High Commis- 


‘sioner, 32, Victoria-street, London, S.W. 1, by July 31. 


Switchboard attendants are wanted for a generating station in the 
Manchester district. See advertisement. 

Redditch Urban Council advertise for two stokers for the 
electricity works. 

Salford Corporation invite applications for the positions of assistant 
to station superintendent (salary £200) and socretary to the borough 
electrical engineer (salary £200). Applications to borough electrical 
engineer, Mr. J. A. Robertson, by 10 a.m. June 23. 


Mr. Theodore E. Thomas has been appointed development superin- 
tendent in the traffic branch of the L.C.C. tramways dept., at 18 
per annum. There were 38 applications, and nine candidates меге 
interviewed by the Highways Committee. 
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Mr. F. B. Leonard, who has been acting as station superintendent 
during Mr. T. K. Richardson's absence on sick leave, has been ap- 
pointed station superintendent at Marylebone, at £400 per annum. 

Dewsbury Council have placed Mr. W. W. Firth, mams super- 
intendent, on the permanent staff of the electricity department at 
£135 per annum. 

Mr. Baldwin, of Bournemouth, has becn appointed manager of the 
Exeter electric tramways, in succession to Mr. E. C. Bartlett, at £306 
per annum. 


BUSINESS ITEMS. 


Mr. J. S. Highfield, consulting engineer, has removed his office to 
36, Vietoria-street, S.W. 1. He continues his connection with the 
Metropolitan Electric Supply Co. (Ltd.), ая consulting engineer. 


Messrs. Couzens & Erown, consult ng engineers, are removing to 
9, Old Queen-street, Queen Anne’s-gate, Westminster, S.W. 1. The 
telegraphic address (Conscnance Vic. Lendon) and the telephone 
number (Victoria 5,029) remain the same as hitherto. 

Messrs. Taylor, Tunnicliff & Co. (Ltd.) have removed their London 
offices to 110, Cannon-street, E.C. 4 (temporary telephone number, 
City 8,693). 

John Yule ара Thos. E. Nankwell (trading as J. Yule & Co.), 
hardware and electrical stores, 613, Manchester-road, Poplar, London, 
E.14, have dissolved partnership. Debts bv John Yule, who con- 
tinues the business. \ 


Sale of Shares by Tender.—Tbe Public Trustee also offers for 
sale by public tender 119,660 shares of £5 each (fully paid) in 
Messrs. Siemens Bros. & Co. (Ltd.). Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of July 12. 
Further particulars are set out $n an advertisement. 
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FINANCIAL 


MUNICIPAL ACCOUNTS. 
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Glasgow.—The receipts of the tramways department for the year 
«nded May were £1,2€0,115, and the expenditure was £838,008. 

The surplus was £422,000, out of which £160.984 will be handed over 
tothe Common Good. The war bonuses and payments to dependents 
amounted to £92,000. The car-miles run were 25,786,047, an increase of 
822738. The traffic receipts per car-mile were 11:5924. (increase 
0:5434.), passengers carried were 388,294,876 (increase 25,923,412), and 
passengers carried per car-mile 15:059 (increase 0-543). Of the passengers 
earried the half-penny fares represented 247,971,348 and the penny fares 
100,118,754. ' 

Grimsby.— The accounts of the electricity department for the year 
ended March 31, 1917, show gross capital expenditure £136,899 
(inerease £509), of which £75,416 is outstanding. 

Revenue was £20,951 (compared with £22,144 in previous year), 
working and general e xpenses were £16,164 (£12,248), leaving gross profit 
£10,741 (£9,805). Capital charges were £7,955 (£7,954), and net profit 
was £2,787 (£1,851). The average revenue per unit was 1:954. (1-88d.), 
and costs were 1.228d. (1-104d.). Units generated were 4,149,192 
(3,645,213) and sold 3,154,158 (2,641,496), maximum load was 1,616 kw. 
(1,647 kw.), and the equivalent of 183,712 (176,476) 8c.p. lampe is 
connected for private supply. 

Mr. А. 8. Channon, deputy electrical engineer, who reports that 
1,539,382 (1,075,313) units were sold for power, and that 445 (426) motors 
of 2,629 н.р. (2,591 H.P.) are in use, recommends that the net surplus be 
placed to reserve, as was done with last year's balance. The year's 
capital expenditure (£509) was met out of revenue. Coal prices have 
increased 75 per cent., but cost of generation only 44 per cent. The cost 
of generation increased by £3,334, but coal consumed per unit was less 
than in any previous year, due to improvement in the day-load and to 
the use of a higher grade coal. Charges for energy were advanced as 
from March 31, 1916, and the revenue derived from this has balanced 
very closely the increased costs. The saving in current for lighting in 
the two summer quarters, due to the application of the '' Summer Time 
Act,” was 20 per cent., by which lighting consumers saved about £500. 
The increase in units for heating and cooking was 57 per cent., and addi- 
tional heaters and cookers connected are equal to 205 kw. (compared 
With 57 kw, added in the previous year). A new development of the 
business has taken place by the introduction of electric vehicles. There 
are now віх in use, and a rapid increase in the number is expected. 


Leeds.—The report of the manager of the electricity department 


and the revenue account (an abstract of which was given in our ` 
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Plant for Sale.—Oldham Corporation Electricity Committee adver- 
tise for sale two Willans-Siemens 740 kw. sets, shunt-wound 450-480 
volts. Particulars from Mr. Е. L. Ogden, joint engineer and manager. 

Shoreditch (London) Borough Council advertise for sale a marine 
type slow speed Corliss valve engine, coupled dircet to an 800 kw. 
&.c. generator. | | 

The Ministry of Munitions has for disposal two Willans-Siemens 
generating sets, a Highfie!d reversible booster, &c. 

British Made Magnetos.—Mersrs. Vickers (I.td.) have purchased 
from the Controller the goodwill, stock-in-trade, &е., of the Posch 


. Magneto Co. 


A new subsidiary company, under the title of the British Lighting & 
Ignition Со. (Ltd.) has been formed for manufacturing in England mag- 
netos of the highest grade. The name chosen for the magnetos is 
"* B.L.I.C.," from the initials of the company. The works of the new 
company are in full working order, and hundreds of magnetos are being 
turned out weekly to meet the requirements of the authorities. Prepara. 
tions are also being made to cope with the demand after the war. The 
oftices and showrooms are at 204, Tottenham Court-road, London, W.1. 

Fire.—The recent fire at the works of the Morgan Crucible Co. 
(Ltd.) at Battersea, which caused slight damage to an isolated 
building of the crucible factory, will only affect the delivery of a few 
special sizes of crucibles for a few weeks ; the production and deli- 
very of Morganite and Battersea carbon brushes are in no way 
affected. | 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The publie examination of G. T. Harrap, consulting engineer, 5, 
Budge-row, London, E.C., was held on the 8th inst. "The liabilities 
were put at £718. 148. 7d. ; assets nil. | 

An application for the discharge of Fredk. Brown, electrician | 
(formerly a partner in the firm of Hugh Bros. & Brown), 8, Stafford- 


street, Llanelly, will be heard on July 6 at the Guildhall, Carmarthen. 
/ 


Мыл 


MATTERS. 


issue of May 25) were submitted to the Electricity Committee on 
Monday. : 


The units sold were 54,992,742 (increase 22-78 per cent.), including 
power 40,143,880 (increase 46:59 per cent.), private lighting 6,264,784 
(increase 1-87 per cent.), street lighting 76,748 (decrease 73:07 per cent.). 
heating 951,358 (increase 41:18 per cent.). traction 7,010,868 (дестеағе 
29-66 per cent.) and residential bulk supplies 545,104 (increase 66-05 per 
cent.) The small increase in consumers (from 14,729 to 16,315) was 
due to Government restrictions as to cable laying. An increase of 10 
per cent. in charges came intoeffect on April 1, 1916. Revenue increased 
20-2 per cent., working expenses 45-7 per cent. Working expenses were 
0-48d. per unit sold (against 0-4d.), taxes and war allowances were 0-02d. 
and capital charges 0-48d. (0-49d.). The profit was £17,286 (increase 
£196), out. of which £13,125 has been contributed for permanent works, 
leaving £4,161 against (£8,716). Maximum load was 22,255 kw. 
(16,700 kw.). Towards the end of 1916 a new 6,000 kw. alternetor was 
put into use, making the total capacity of the generating plant 32,000 kw. 
Gross capital expenditure is £1,662,987 (increase £139,345) and net debt 
is £1,046,976. 


Sheffield.—The gross capital expenditure of the tramways depart- 
ment at March 25 was £1,216,366. The total amount of the sinking 
fund is £494,038, and the amount of sinking fund applied in reduction 
of debt is £375,604. 


Revenue was £525,085 (against £455,008 in previous year), working 
expenses were £335,705 (£270,939). war allowances required £11,848 
(£11,209), income tax £24,849 (£13,861), and interest and sinking fund 
£64,742 (£63,818), the net balance being £88,478 (£95,779). After 
placing £34,698 (£30,115) to renewals fund, £2,000 (£2,000) to special 
purposes fund and £1,179 (£8,049) to surplus fund, and contributing 
£1,174 (£601) for capital outlay, £8,381 (£8, 158) for proportion of service 
of debt for improvements, and £946 for specia] expenditure on improve- 
ments, there remained £40,097 (£41,855) to devote to relief of rates. 
Average total revenue per car-mile was 13-058d. (12-33d.), and working 
expenses, including power, were 8:344. (7-33d.).. Passengers carried were 
142.551,547 (123,429,410), car-miles run 9,662,012 (8,867,726) and units 
used 22,819.683 (19,566,818). | 

The total revenue of the motor omnibus section was £34,966, working 
expenses and war allowances absorbed £29,034, and war allowances £443 
(£398), leaving gross profit £5,932. After meeting eapita] and other 
chai ges the net balance was £3,807. 


Sunderland.— The accounts of the electricity supply department 
for the year ended March 31 show gross capital expenditure £494,069 
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(increase £3,042), of which £223,913 has been repaid and £19,438 of 
sinking fund remains unapplied. 

Revenue was £78,291 (compared with £71,103 in previous year). 
working and general expenses were £48,821 (£40,467), leaving gross 
profit £29.470 (30.036). Interest required £12,917 (£11, 111) and sinking 
fund £17,421 (£17,726), and renewals and special expenditure £1,157 
(£767). net result. being a deficit of £2,025 (compared with a surplus of 
£1.032). Works costs per unit sold were 0:574. (0-48d.), standing costs 
O0-13d, (0-120.). interest and sinking fund 0-46d. (0-45d.). special ex- 
penditure 0-02d.. (0:02d.) and attending public lamps 0-014. (0-01d.). 
a total of 1194. (LOS8d.). Units коа were 15,614,383. (15.056,376). 
Maximum load was 6,700 kw. (5,495 kw.) and load factor 26-53 (31-2) 
per cent. "There are 1,757 (1.741) consumers connected, 

Mr. А. 8. Blackman, borough electrical engineer and general manager, 
reports that power supplies increased 3-95 per cent., traction 6:73 per 
cent, and on the low tension network there were an increase in sales of 
current for motors of 10-24 per cent. and decreases of 1:32 per cent. for 
lighting and heating, and 89-34 per cent. for public lighting. Compared 
with 1914 the following increases in costs were shown :—15 per cent. 
depreciation in quality of eoa] £3,145, increase in wages £1,283, additional 
income tax and insurance £2,456; tota] £6.884. A credit balance of 
£3,100 ir expected for current. year’s working under existing tariffs, 
contingent upon maintenance of quality of coal received during the last 
few weeks and the initiation of a coal bonus to employees most concerned 
and upon there being no further general inerease and no serious mishap 
to plant. Mr. Blackman suggests that. 15 men should share in the coal 
bonus and that £100 be divided equally between them, provided the coal 
used per unit sold be not more than 3-25 1b., with a further £100 for a 
further reduction of solb. During the year a 7,500 kw. turbo-generat or 
was ordered from Messrs. Willans & Robinson. | 


Ее 


COMPANIES’ MEETINGS AND REPORTS. 


Eo 


United River Plate Telephone Co. (Ltd.) 


The thirty-first annual ordinary general mecting was held last week, 
Sir John Gavey, C.B., the chairman, presiding. 

The SECRETARY (Mr. A. H. Dawborn) having read the notice con- 
vening the meeting, 3 

The CHAIRMAN, after a feeling reference to the dcaths of Sir Geo. 
-Franklin and Mr. Geo, Keith, said that the board had elected to the 
casual vacancies which had arisen Mr. J. E. Kingsbury and Mr. Albert 
Anns, two gentlemen who hed the widest. possible experience of telephony 
in its various branches. You will, E think, all agree that the accounts 
presented for the year ended Dec. 31, 1916, are extremely satisfactory, 
notwithstanding the very difficult times through which we have been 
pissing. Our rate of progress, as measured by subscribers’ stations, 
shows a distinct improvement over 1915, the figures boing 3,986 for 1916, 
as aguinst 2,714 forthe previous year, making the total number of stations 
connected to our system 60,568. We have not, of course, reached the 
annual rate of increase which we had attained before the war commenced 
(6,466 for 1913), but when you consider all the circumstances the pro- 
gress made must be considered as satisfactory. You will see from the 
profit and loss account that the gross earnings for the vear amounted to 
£709,226, compired with £641 581 in 1915 ; that maintenance and other 
expenses Of management in the Argentine and London have. absorbed 
4177.370, compired with £447,810 ; and that the net profit for the year 
before deducting debenture interest, is £231,855, compared with £193,771 
in the preceding vear. Included in the expenses is the usual próvision 
for the renewal of plant, which item for the year amounts to £145,624. 
The London expenses (including income-tax) have amounted to £44,412, 
ах compired. wit h £37.802. The balance-sheet items are in the cus- 
tomary form, and again reflect t he conditions under which we are working. 
Expenditure on plant, £87,627, compares with £121,646 in 1915—a de- 


crease of £34,019, due to the difficulty of obtaining materials, which has - 


prevented much work from being carried out. The expenditure on геа] 
estate, £7,078, compares with £5,476 in 1915, and is principally in respect 
of a new exchange building we have had to erect at Belgrano, in Buenos 
Aires, Securities, £48,615, show a reduction of £60,140, compared with 
1915, due to the sale of most of our investments. As you are aware, all 
gilt-edged stocks have depreciated very considerably during the past 
three years, and your board came to the conclusion that the best policy 
would be to realise, as everything seemed to indicate that values would 
still further depreciate. We consequently sold, and I am glad to say 
that our policy has been justified, as to-day prices are considerably below 
those we obtained, the ditference between the latter and the origina] cost 
having been written off to the securities depreciation reserve formed in 
the previous year., Further, our money is liquid, and is earning more in 
interest than the old investments. Stocks of materials, £115,534, show 
a reduction from the previous year of £15,588, due largely to circum- 
stances making it necessary for us to draw on our stocks to a greater 
extent than usual, combined with the difficulty of replacement. 
and cash, £322,063, show a position which is very satisfactory, as it gives 
us liquid resources available for development as and when occasion 
arises, Since the beginning of the vear many of the bills have matured 
and the proceeds have been invested in the 5 per cent. War Loan, our 
application being for £100,000. (Cheers.) On the liability side of the 
balance-sheet there is little to comment upon. The reserve fund, with 
the appropriation now recommended, amounts to. £386,138, and the 
icserve for renewal of plant to £717,971. These funds put the company 
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in a very strong position. Such a position is very necessary in these 
troublous times, when replacement and development work has had to 
be largely postponed until happier days. The appropriation statement 
shows the final dividend of 5s. per share, free of income-tax, &81 (40: 
staff provident fund, £2.000 ; reserve fund account, £50,000 ; reserve 
(war contingencies) fund, £26,000 ; balance to be carried forward, 
£6.989. Our capital expenditure during 1916 is appreciably less than in 
the previous year, a large amount of work having to be held over owing 
to the non-arrival of material, and some even may not be in our hands 
this year. Our trunk line system giving connection to the city of 
Buenos Aires remains as at the outbreak of the war. Small exchanges 
have been opened at Bernal, Ituzaingo, Castelli, Fishcrton and Dionisia, 
and the common battery switehboard installation in the la Plata ex. 
change has been brought into service with good results. А considerable 
amount of underground plant has been laid in Buenos Aires, as well as 
in Mar del Plata, the Argentine Brighton, and we have also completed 
an aerial cable scheme in Rio Cuarto, an important town in the province 
of Cordoba, which has greatly improved the service. In Buenos Airs 
only two exchanges remain to be converted to the common battery 
system. For one of these (Belgrano) the new building is now practically 
completed, the switchboard is in course of manufacture, and we hop 
early next year, if all goes well, to have the exchange working. Ко 
the other and last exchange (Barracas) we have recently purchased a 
site for the new building at a favourable price, but it will not be possible 
to proceed with the manufacture of the switchboard until after the war. 
When these are completed the city of Buenos Aires will be wholly pro 
vided with telephone plant equal in efficiency to that of any other great 
city in the world. but, of course. the general development to meet the 
anticipated growth of subscribers that would have taken place in normal 
conditions has been arrested. Careful surveys made in Buenos Aires in 
the years 1912.13 and fully studied by the board in personal com- 
munication with the general manager, the engineer-in-chief and the 
consulting engineers, had shown the need for at least three large addi- 
tional exchanges to meet the anticipated requirements between the yeas 
1918-22, and the site for one had been actually purchased when the war 
broke out. Owingtothe lack of materials the proposals originally agreed 
to have had to be deferred, due to the fact that subsequently to the year 
1914 manufacturers of the plant we use became increasingly and, finally, 
wholly engaged on war work, во that great difficulty was experienced in 
Obtaining stores even for maintenance and renewal purposes. For. 
tunately, the ample provision made for growth in the shape of spar 
plant, which must always be provided in a progressive telephone service, 
has enabled the company to meet the increase of subscribers up to now, 
although, should the war last for a considerable period, much difficulty 
may be experienced later. The chairman gave some particulars of the 
commercial conditions in the Argentine, and said he thought, considering 
the facts, the results shown by the company's accounts were quite good. 
As to the future, it was generally unwise to prophesy, but, so far, the 
results for the current year promised to be as good as those before them 
Sir John Gavey. paid a tribute to the good work done by the local сот. 
mittee in Argentina and by the general manager and staff. The war 
had made a sad inroad into the numbers of their London staff, which 
were now reduced to Mr. Dawborn, two men and two women clerks. 
He could speak personally on the untiring energy with which, under 
Mr. Dawborn’s able direction, they: had carried out their duties. Two 
of the members of their staff who left to join the Army had been awarded 
the Military Cross—namely, Lieut. W. С. T. Pope (from Buenos Aires) 
and Second.Lieut. R. E. Petley (from the London office). 

Sir FREDK. GREEN seconded the resolution which, after a brief 
discussion, was unanimously adopted. 

The CHAIRMAN, in answer to a question, stated that the automatic 
service fully answered the expectations of the directors, and, what wa: 
still more important, the inhabitants of Cordoba and Rosario, from all 
he could hear, were thoroughly satisfied with the working of the system. 

The retiring directors (Major Eustace Quilter and Mr. Albert Anns) 
and the auditors (Messrs. Walton and Bond) were then re-elected. 

The proceedings terminated with cordial votes of thanks to the local 
committee, the general manager and staff in the Argentine, and the stafi 
in London, and to the chairman and directors. 


ANGLO-PORTUGUESE TELEPHONE СО. (LTD.)—The gross income 
for 1916 was £93,578 (against £81,923 for previous year), of which 
operating management and general charges absorbed £59,252 (against 
£51,577). The gross profit was £31,598 (against £27,880). After payment 
of income tax, providing for debenture interest and sinking fund, &c.. 
writing £2,500 off value of investments and adding £10,000 to renewals 
fund, the amount available (including £4,409 brought forward) 1 
£15,838. In November an interim dividend of 3 per cent. was paid, 
and the directors now recommend a further dividend of 3 per cent. 
(less tax), making a total distribution of 6 per cent. for the year, and 
leaving £6,838 to be carried forward. The profit was adversely affected 
by a further fall in the value of the Portuguese currency, the actual 
loss on remittances being about £16,000, an increase of £6,000 over 
previous vear. In view of the continued expansion of the business 
and in anticipation of the time when Treasury sanction may be 
obtained for a new issue, it is considered desirable to authorise an 
increase in the capital to £200,000. | 

At the meeting last week the chairman (Mr. Herbert Allen) said that 
the managing director (Mr. Kerr) had been compelled to go to Lisbon 
on business of the company. In 1916 they did a record business ; they 
added a larger number of subscribers than in any previous year ; they 
passed a record number of messages and they had a record income an 
profit. Their gross income was £11,055 more than in 1915 and the net 
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profit had increased by £2,493. Thev were paying a 6 per cent. dividend 
(against 8 per cent.) but they were carrying forward £2,430 more than in 
1915. The directors thought it would be well to be on the safe side 
and to husband their cash resources ; that was the principal reason for 
recommending a cuggailment in the dividend. Last year they lost over 
£16,000 on their remittances, the exchange averaging only 34а. per 
escudo. Every penny rise in the exchange on London meant a loss of 
about £1,000 to the company. They were continually incurring fresh 
capita] expenditure ; last year it was £15,000, in 1915 £12,000 and in 
1914 £27,000. He saw noreason to suppose that the expenditure would 
be less in the future. The continuous expansion in their business was 
sufficient testimony to the efficiency of their service. Apart from the 
automatic element he believed there was no more up-to-date telephone 
svstem in the world than that at Lisbon, and but for the temporary 
obstacles to raising new capital they would now be bringing thcir Oporto 
system up to date. However, the building of à new exchange in that 
city was the next important capital work they would undertake, and that 
would no doubt be followed by a third exchange at Lisbon, although it 
was only three years since they opened the second one there with an 
ultimate capacity of 6,000 lines. 

ARROL-JOHNSTON (LTD.)—The profit for 1916, after making provision 
for taxation, depreciation, debenture stock interest, &c., and after de- 
ducting interim dividend, is £16,846, making, with £20,485 brought for- 
ward, £37,331. The directors recommend a final dividend of 10 per cent. 
(tax free ), £23,099 being carried forward. 


BARNSLEY & DISTRICT ELECTRIC TRACTION СО. (LTD.)—The 
accounts for 1916 show an available sum, after providing for debenture 
and loan interest, setting £4,500 aside to renewals fund and including 
£166 brought forward of £4,678. ` After placing £1,143 to reserve a divi- 
dend of 6 per cent. was declared, compared with 5 per cent. for the pre- 
vious 12 months, leaving £1,014to be carried forward. 


CALCUTTA TRAMWAYS CO. (LTD.)—Sir Henry Kimber, Bart., who 
presided over the recent mecting, explained that the greater part of the 
past year’s capital expenditure (£7,405) was spent in purchasing land for 
the extension of the upper circular road car shed, and the balance of the 
cost of five new motor-cars. The receipts amounted to £238,546, an 
increase of 6 per cent. over those of 1915. The freight, the commerce 
and trades of Calcutta were not affected to any great extent, the principal 
industries of jute, tea and coal having done exceptionally well. The 
total revenue for the year was £241,124. Indian working expenses in- 
creased by £2,484, but power expenses showed a decrease of £1,488, 
due to the operation of the new generating and sub-station plant ; 
traffic expenses were £842 more owing to the increased mileage run and 
maintenance and repairs an increase of £3,708, due to the enhanced cost 
of materials. With the London expenditure, the total working expenses 
were £120,512, leaving a gross balance of £120,612. Deducting charges 
for debenture, preference and loan interest and income-tax, the available 
balance was £77,602, and they proposed to pay a final dividend of 6s. 6d. 
per share (making 9} per cent. for усаг), to transfer £20,000 and £2,000 
to reserve funds for general depreciation and for depreciation of invest- 
ments respectively, and to carry forward the balance (£9,595), subject 
toexcess profits duty. As there seems to be a general desire by share- 
holders that the company should revert to the practice of paying the 
dividend on the ordinary shares free of tax, it was proposed to do so 
alter payment of the final dividend. 


CHINA & JAPAN TELEPHONE & ELECTRIC CO.—The net revenue for 
1916 shows, after providing for excess profits duty and including £20,658 
brought down, £35,698, out of which a dividend of 10 per cent. (tax free) 
has been declared, and £26,736 has been transferred to reserve, leaving 
£3,938 to be carried forward. | 

CITY OF БАО PAULO IMPROVEMENTS & FREEHOLD LAND СО.—1п 
their report for 1916 the directors state that considerable progress has 
been made with the installation of the electric light, gas and water power 
services in the Garden City Estate, Villa America. 

LIMA LIGHT POWER & TRAMWAY CO.—The accounts for 1916 show 
à profit of £p.194,873, against £p.183,715. The net profit was 
£p.128,799, against £p.101,318. The board has made the following 
deductions : Dividends distributed on share capital £p.26,997 ; trans- 
ferred to general amortisation fund, £p.40,000 ; reserves for bad and 
doubtful debts, £p.15,000 ; cost of new works and e xtraordinary repairs, 
£p.25,000 ; leaving £p.93,742 to carry forward, against £p.80,390. 


LISBON ELECTRIC TRAMWAYS (LTD.)—Mr. L. Breitmever stated 
at the recent meeting that their difficulties had been accentuated during 
1916. The only gratifying feature was the expansion of the traffic 
re venue, The number of passengers carried was 76,620,194, 
earning Ks.2,324,655 $58,6, against 67,101,249 passengers and Es.2,022, 142 
$93,5, an increase on the preceding year of 9,518,945 passengers and 
of Fs.302,512$65, or approximately £24,000. Unfortunately, that 
appreciable increase had been swallowed up entirely by the expendi- 
ture, which had grown at a more rapid rate than thcir income, the 
working costs having exceeded those of the preceding year by no less 
than £36,000. Those conditions were quite beyond their control and 
were due to the greatly enhanced cost of coal and all other supplies, 
and also to the advance of wages all round. In normal times rails 
Which cost about £6 per ton were now five times as much. Rails could 
be economised, and one need not build new lines, but it was a different 
matter with coal. The price of coal delivered in their power house 
was from 21s. to 228. per ton in pre-war times, against £6 10s. per ton 
about a month ago, and at present coal was not procurable under £10 
per ton, and that with difficulty if at all. In other words, the dividend 
Was evaporating in the smoke stack. The instability of the Portuguese 
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exchange, which averaged only 33°73d., against 35°97d. in 1915, 
militiated further against them. In consequence of all those adverse 
factors, the working profit showed a falling off over the previous year 
of £15,033 10s. 8d. out of the available balance of £59,756 17s. 3d. 
The usual preference dividend had been paid and £25,000 had been 
transferred to depreciation reserve, the balance of £9,223 13s. 7d. 
having been carried forward. The schedule of fares (except season 
tickets) was governed by their concession, and, short cf raising the 
tariff, there were no other means of counterbalancing the abnormal 
high working costs. For the two years since the outbreak of war the 
company struggled on and continued its excellent service at the old 
fares, but in June last year the management felt. itself compelled to 
raise the price of season tickets from 50 to 60 escudos. That perfectly 
legitimate step met with a stormy protest by the municipality, and 
even the public were incited against them without any justification 
whatever. Under the interference and earnest solicitations of the 
Government, and for the sake of preserving peace, they agreed to 
drop that advance for the time being. But they did not intend to 
sit still under that injustice. 


LONDON & SUBURBAN TRACTION CO. (LTD.)—Lord Stewart of 
Wortley, who presided over the meeting last week. said that the gross 
tramway receipts of their subsidiary companies had all gone up during 
the war, but the omnibus receipts had all shown a decrease. ‘Fhe gross 
reocipts were £1,306,335, ayainst £1,303,912, and they had carried 
254,968,619 passengers compared with 246,831,117 in 1914. The rise in 
expenditure had more than swallowed up the increased receipts, Owing 
to the bonus paid to the employees and the rise in the price of all 
materials. The conditions due to the war had seriously atlected the 
prosperity of their companies, but it was doubtful whether, even if there 
had been no war, the expectations of the net revenue derivable from the 
London United Tramways could have been realised. The cost of the 
maintenance and repair of the permanent way and rolling stock had 
been greater than expected and the climination of competition had not 
been carricd out to the extent hoped for. Discussions between them- 
selves and the Underground Electric Railways Co., with a view to the 
improved co-ordination of the traffic facilities in Greater London, would 
probably lead to a better understanding and would result in increased 
profits. The unfortunate results of the past year’s working of the 
London United lines, were entirely due to the increased cost of working 
owing tothe war. The abnormal increase in the cost of operating their 
various enterprises had caused the Board to devote their efforts to 
increasing, wherever possible, the price of those commodities which they 
sold tothe public, and in the case of the tramways they were considering 
proposals for a general increase of fares. 


LONDON UNITED TRAMWAYS (LTD.)—The chairman (Mr. W. M. 
Acworth)explained at the meeting last week that owing to the increased 
cost. of materials and labour the result of the past year’s working was an 
adverse balance of £2,583, which would be carried forward, and it was 
evident that the net results of the current year’s operation would be 
even less favourable. In the circumstances proccedings had been taken 
for the appointment of a receiver for the debenture stockholders. 

A committee of the debenture holders of the company was appointed 
last week in order to investigate the company's affairs. The committee 
consists of Messrs. D. A. Bevan, R. H. Benson, J. C. L. Coward, M.W. 
Mattinson and А. С. Scott, and it will report at a meeting of the де - 
benture holders on July 25. Lord Revelstoke, who presided over the 
debenture holders? meeting, explained that a receiver only, and not a 
receiver and manager, had been appointed and the appointment of a 
committee was, therefore, advisable to protect their interests. The 
concern was much over capitalised. Its gross receipts last year were 
less than 10 per cent. of the capital employed and the share holders must 
resign themselves to a drastic cutting down of the nominal value of 
their investments before the company was placed in a position to earn 
dividends. ‘The debenture holders had approved of the arrangement 
with the London County Couneil for the sale of the company's line« 
in Hammersmith under which the company would receive about £245,000 
12 months after the war. 


NEW GENERAL TRACTION CO. (LTD.)—The revenue for year ended 
March 31 £10,649; with £7.901 brought forward, the available tota] is 
£18,550. The directors recommend a dividend of 4 per cent. (less tax), 
and carry forward £8,070. The Norwich Electric Tramways Co. paida 
dividend of 3 per cent.. being same rate as for the previous year. The 
Douglas Southern Electric Tramways system is still closed down on 
account of the war. The income received from the Darby, Media & 
Chester Street Railway Co. (Philadelphia) amounted to £14,003. 


PETERBOROUGH ELECTRIC TRACTION 00. (LTD.)—The accounts for 
1916 show that, after providing £3,304 for repairs and maintenance, . 
£1,950 for renewals and paying the dividend on the preference shares for 
year ended March 31, 1912, the credit balance of £422 brought down was 
increased to £742 which has been carried forward. 


|: RANGOON ELECTRIC TRAMWAYS & SUPPLY CO. (LTD).—The gross 
profits for 1916 were £65,829, which with transfer fees and interest on 
de posits, &c., made £68,653. Deducting interest on debentures, depre- 
ciation, income-tax, &c., the nct profit was £22,199, which, with amount 
brought forward, makes £24,083. After deducting preference dividend 
to Dec. 31 last the balance is £9,983. The directors recommend a divi- 
dend on the ordinary sbares of 4 per cent. for the year (tax free). which 
will leave £2,903 to be carried forward. 


RICHARDSONS, WESTGARTH & CO. (LTD.)—The accounts for 1916 
show after anexpenditure of £37,198 in maintaining buildings and fixed 
and loose plant a profit has been made of £119,377. After providing for 
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interest on the 4} per cent. perpetual debenture stock on the year 
(£15,750), directors’ fees (£1,700), depreciation (£35,000), and £16,701 
being portion of capital expenditure in 1916 (excess Over pre-war cost) 
written off, the credit balance is £50,227, and with £4,058 brought forward 
from 1915 the available total is £54,284. In order to meet the great 
demands made on the manufacturing capacity of the company, consider- 
able capital expenditure has been necessary during the year. The wear 
and tear on the entire plant has algo been so excessive that the directors 
are very strongly of opinion that a special provision out of profits should 
he made to meet the exceptional deterioration. "The depreciation attri- 
butable to 1916 (exclusive of any accumulated arrears) has, therefore, 
heen in part provided out of the manufacturing profits forthe vear. The 
directors believe, howe ver, that the Government authorities with whom 
the decision lies will тесё the company adequately with regard to the 
allowances which are claimed as essential. The question of re-construe- 
tion has engaged the carnest and anxious attention of the directors, who 
are of opinion that the position can only be met by a reduction of capital. 

SINGAPORE ELECTRIC TRAMWAYS CO. (LTD.)— At the meeting on 
Tuesday it was reported that the profit fo: 1916, after providing for 
debenture interest, depreciation and royalty to the municipality. was 
£9,913. The dividend paid in July absorbed £5,000, and £3,000 was 
placed to depreciation reserve, and £7,964 carried forward. 

SOUTHERN BRAZIL ELECTRIC CO. (LTD.)—The re port states that diffi- 
culties in obtaining materials from abroad and shipping restrictions have 
interfered with the working of their undertakings. Satisfactory pro- 
gress has been made, however, the gross revenue being 16 per cent. and 
the net revenue 14 per cent. higher than the previous year. The electric 
lighting revenue increased by 5 per cent. electric power by 34 per cent; 
and electrie tramways increased by 19 per cent. After deduction of all 
charges in London and Brazil and of interest on debentures and loans to 
Dec. 31, 1916, the balance was £1,198. and, with £3.072 brought forward, 
the total was £4,271, which the directors proposed to carry forward. 


WAYGOOD-OTIS8 (LTD.)—The profit for the past year amounts to 
£23,501, and, with balance of last year's account (£671), the total is 
£24,173. Of this sum depreciation of plant, &c., absorbs £4,212 ; chair- 
man and managing directors’ remuneration, salaries of directors managing 
departments and directors’ fees, £6,310; National Service grants to 
dependents of employees,'£1,028 ; leaving £12,622. Out of this sum the 
directors paid a dividend on the preference shares for the half-year to. 
July 15, 1915, leaving £8,122, out of which they 1ecommend that six 
months’ preference dividends be paid on July 15, the balance being 
carried forward. 

WINNIPEG ELECTRIC RAILWAY CO. (LTD.)—The gross earnings for 
1916 were $3,311,169 and operating charges $1,939,041. The net opera- 
ting revenue was $1,372,123 and net income $445,251, a decrease of 
$36,742). 
in the cost of materials and to the serious competition of the “ jitneys,” 
the results have been disappointing. For these and other reasons very 
careful consideration was given to the question of continuing the pay- 
ment of any dividends on the capital stock. It was felt that due to 
financial conditions and the impossibility of disposing of long term 
securities at satisfactory prices to retire temporary loans, a discontinu- 
ance of dividends for the time being would strengthen the financial 
position and more quickly guarantee an earlier date for the resumption 
of such dividends. No dividend was, therefore, declared during the year. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES: 

APEX ELECTRIC ACCUMULATOR SYND. (LTD.) (147,516).—Private 
company, reg. May 21, capital £25,000 in £1 shares (10,000 pref.), elec- 
trical and mechanical engineers, manufacturers of electric accumulators 
and other appliances, &c. Reg. office : 65, London Wall, E.C. 

GEO. W. BAKER (LTD.) (9,860.)— Private company; reg. in Edin- 
burgh May 30. Capital £2,000 in £1 shares, to carry on business as elec- 
trical engineers and manufacturers, &e. First directors are (:. W. Baker 
and Jas. Smith. Reg. office, 19, Blythswood-square, Glasgow. 


JOHN BARNSLEY & SONS (LTD.) (147,043.)—Private company ; 
reg. June 4, capital £20,000 in £1 shares (9,000 6 per cent. cumulative 
preference). to take over the business carried on as '' John Barnsley & 
Sons," and to carry on the business of manufacturers of and dealers in 
hydraulic, pneumatic, electrica , steam and general engineering pro- 
ducts, gauges, machine tools, cranes, pulley blocks, &c. First directors 
are A. Barnsley, J. W. Barnsley, J. T. Barnsley, W. G. Barnsley and 
P. G. Barnsley. Reg. office, Gradley-road, Netherton, Wores. 

BRITISH BARIMAR.THERMIT WELDING CO. (LTD. (147.739.)— 
Private company. Reg. June 15, capital £5,000 in £1 shares, welders, 
annealers, metal founders, wire drawers, tube makers, boiler makers. 
electrica] engineers, motor vehicle manufacturers and re paircrs, &с. First 
directors ате Н. A. Blackwell, C. W. Brett, Н. E. Lamplough and W. L. 
Turner. 

CATHODES (LTD.  (147,620.)9 Private company, reg. June ]. 
Capital £10,000 in £1 shares. Manufacturers and те pairers of copper water 
jackets for internal combustion engines, fuses and other parts of shells, 
&c., by electrolytic deposition, engineers, metallurgists, &c. Agree- 
ments (1) with C. E. Peczenik, (2) with N. Bosanquet, and (3) between 
Alastaie-Houston- Boswe]l-Preston and T. Hamilton-Adams. First 
directors are T. Hamilton- Adams, N. Bosanquet, Sherard Cowper Coles, 
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Alastair- Houston- Boswall-Preston and G. Houston-Boswall- Preston. 


Reg. office, 11, Arundel-street, W. C. 2. 


ELECTRIC HOLDINGS (LTD.) (147,558).— Private compeny, reg. 
May 24, capital £300,000 in £1 shares (200,000 6 per cent. cumulative 
preference), to subscribe for, purchase or otherwis@acquire all or any 
of the debenture stock and preference and ordinary shares of the British 
Westinghouse Electric & Mfg. Co. (Ltd.), and in particular to purchase 
all such debenture stock and shares now held 5 the Westinghouse 
Electric & Mfg. Co. and its nominees, and to enter into agreements with 
the said American company, theeBritish company and the Metropolitan 
Carriage, Wagon & Finance Co. First directors are L. C. Docker, E. V. 
Hiley and H. Walker. 

C. E. FALCONBRIDGE (LTD.) (147,6091.)—Private company; reg. 
June 9, capita] £2,000 in £1 shares, to carry on the business of electrical 
engineers and contractors, suppliers of electricity, &c., agreement with 
C. E. Falconbridge, of 114, Mansfield-road, Nottingham. 

GEORGE М. POTTER (LTD)  (147,588.)—Private company, reg. 
May 26. Capital £3,000 in £1 shares, to take over business of a brass 
founder, metal worker, machinist and factor carried on by G. C.. H. A. 
and Е. N. Potter as George N. Potter,-at Birmingham, also to carry on 
the business of electrician and mechanical engineers, &c. First directors 
are G. C. Potter, H. A. Potter and Е. N. Potter. 
` E. B. MAGNETOS (UTD.) (147,542).—Private company, reg. May 23, 
capital £8,000 in 6,000 preference shares of £1 each and 8,000 ordinary 
shares of 5s. each, manufacturers of and dealers in magnetos, dynamos, 
accumulators, coils, speedometers, accessories, engines, &c. Reg. office : 
16, Howick-place, Victoria-street, S.W. 

RENEW ELECTRIC LAMP CO. (LTD.) (147,598.)—Private company, 
reg. May 31. Capital £10,000 in 10s. shares (10,000 5 per cent. cumulative 
preference). To take over the business carried on as the Renew Electric 
Lamp Co., with Е. Harrison and others. First directors are К. G. M. 
Delpech (and one other to be nominated by him) and F. Harrison. 

SHEPPEY MOTOR TRANSPORT CO. (LTD.) (147,552).— Private com- 
pany, reg, May 23, capital £20,000 in £1 shares, to take over the business 
carried on in the Isle of Sheppey by the Sheerness & District Electric 
Power & Traction Co. and T. Standen & Sons; and to carry on the 
business of pier, motor car, steam and motor boat, &c., proprietors, &c. 
First directors are G. J. Somerville (chairman), A. Charlton, W. A. 
Standen and A. F. Standen. Reg. office: 1, Kingsway, W.C. 2. 

SOUTHPORT ELECTRIO SUPPLY CO. (LTD.)—(147,492) Private com- 
pany. Reg. May 17, capital £1,000 in £1 shares. Objects as title. 
First directors are T. Lawyer, S. Stroud, E. Stafford and J. Bennett. 
Reg. office : 99р, East bank-street, Southport. 

SUPERSIGNS (LTD.) (147,666.)—Private company; reg. June 6, 
capital £2,000 in £1 shares (1,000 10 per cent. preference), to acquire any 
invention relating to advertising signs, &c. Managing directors are 
S. G. Couldrey and Н. V. Dodd. Кер. office, 5, Southwark-street, S. E. 

TULLITE (LTD.) (147,746.)—Private company. Reg. June 15. 
capital £5,400 in 2s. shares, manufacturers of refractory materials and 
articles capable of being made therefrom or used therewith, electricians. 
electric and general engineers, &c. First directors are C. B. Tully and 
W. M. Edwards. Reg. office, 39, Vict mia-street, S.W. ` 

VERITY’S (FOUNDERS) (LTD.) (147.638.)—Private company; reg 
June 2, capital £100,000 in £1 shares, to acquire all or any part of the 
deferred ordinary shares of Veritys (Ltd.). Agreement with С. Verity. 
J. F. Lister, B. C. Evans and T. Tons. First directors are : С. Verity 
J. Е. Lister, B. C. Evans and T. Гоп». 

ROBERT WALKER & SON (MANCHESTER) (LTD.)  (147,512).— Private 
company. Reg. May. 17, capital £5,000 in £1 shares, to take over the 
business carried on as Robert Walker & Son and to carry on the busines: 
of mechanical, electrical, gas and oil engineers, tool makers, &c. 


MORTGAGES AND CHARGES. · 
L. WEEKES (LTD.)— Particulars of £3,000 debentures created May 26. 
1917, have been filed, whole amount being now issued. Property 
charged, company’s undertaking and p-operty, present and future. 


CITY NOTES. 
— Qa 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 14 per gent. has been declared on the cumulative preference 
shares. 

BRUNNER, MOND & CO. (LTD.)—The directors announce a dividend at 
rate of 30 per cent, per annum, making 274 per cent. for the year ended 
March 31 last. £100,000 has been placed to suspense, £2,600 written off 
patents and £216,000 carried forward. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)— The directors have de 
clared a quarterly dividend of 2 per cent. on the common stock for the 
three months to June 30. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.)— 
The directors have declared an interim dividend for the quarter ended 
March 31 last of 3s. per share (tax free), payable on the 14th prox. The 
hare register will be closed from July 6 to 13, inclusive. 

HEENAN & FROUDE (LTD. & REDUCED).— 4 petition for confirming 
a resolution reducing the capital of this company from £200,000 to 
£100,500 will be heard at the Assize Courts, Manchester, on July 3. 

JAMES KEITH & BLACKMAN CO. (LTD.) —The net profit for the past 
year was £33,699. A dividend of 10 per cent. (tax free) is proposed on 
the ordinary shares, after adding £20,000 fo; reserve. £14,102 is carried 
forward, compared with £10,515 brought in. 


{ 
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THE ROUND ;TABLE. 


By “ KVA.” 


EVENT OF THE WEEK.--" The Electric Vehicle," June, con- 
tains an advertisement in which the most prominent headline 
reads :— 

`“ Cylinders and Crank Cases Brass and Copper worn 
parts built and turned up.” 
* * * * 
Bon Мот or THE WEEK.— 

* 1 look across the ebbless tide of Time 

With the clear vision of a prophecy,” 
and I see the Federation which I have the honour to serve 
growing in numbers, wealth, power, influence and wisdom-— 
wisdom which it will learn partly through its mistakes, until 
it becomes what Tennyson so gloriously and nobly described 
as "the Parliament of men, the Federation of the world." —- 
EDMUND HILL on the Federation of British Industries before 

the Manchester Engineers’ Club. 
uM" * * * 

І am disappointed on looking through Mr. Е. M. Long's 
Presidential I.M.E.A. address that there is no reference to the 
electro-culture of canaries or the maintenance of the electric 


service during `“ flood time." 
* * * * 


“ Dip the joint into the liquid solder until a sufficient quantity 
has been absorbed, and then wipe it with a rag. Wash the joint with 
water to remove the stains of the flux, dry and serve with india- 
rubber tyre solution." 

The editor of " The Healthy Life " quotes the above from an 
Army Manual, and aptly remarks, in the light of the present 
food situation, " chew slowly to rag time music." 

* * * ж 

Motto for the IL.M.E.A. : " Why burn gas at the end of a pipe 
in your house when you can more efficiently allow it to be 
burned under boilers to raise steam for electricity generation ? " 
Why indeed ? 

* * * * 

À London correspondent kindly draws niy attention to the 

following :— 
WOMEN AND ELECTRICITY. 
When а woman is sulky and will not speak Exciter. 7. 


If she gets too ехс.Їей............................ Controller. 
If she talks too long ...........................- Interru pter. 
lf her way of thinking is nct vcurs.......... Converter. 
If she is willing to come ha!f way .......... Meter. 
If she will come all the way .................. Receiver. ‘x: 
If she wants to go further ..................... Conductor. 
If she would go still further .................. Dispatcher. 
If she wants to be an angel ................... Transformer. 
If you think she is unfaithful.................. Detector. 
If she is unfaithful ........................ vsus. Lever. 
If she proves your fears are wrong .......... Compensator. 
If she goes up in the air ........................ Condenser. 
If she wants chocolates ........................ Feeder. 

— Selected. 


To all of which I may add : If she likes champagne, “ choker " 
(off it); if she takes to cycling, “ balancer" ; if she's run 
down," booster "; and, finally, if she breaks down, “ megger." 

* * * * 
THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, June 19, 1880.] 

UTILISATION or SoLAR HEAT.—M. Mouchet, whose name will be 
Temembered in connection with this subject, is carrying on his ex- 
periments under the clear sky of Algeria. He is working with a 
mirror 3-8 m. in diameter, mounted so as to withstand the effect of 
the most violent wind, and concentrating the heat of the sun on a 
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boiler 5 mm. in thickness, within which a pressure of 8 atmospheres 
can be obtained in one hour. We should be glad to ascertain whether 
the power developed by this means would be sufficient to work a 
dynamo-electric machine of moderate size. The work hitherto done 
by M. Mouchet includes the sublimation of benzoie acid, the dis- 
illation of essences, and the concentration of syrups, the boiling 
of linseed oil, the carbonisation of wood, &с. It is probable that 
he may shortly take up the question of the generation of an eleetric 
current. , 


When a candidate enters upon a competitive examination, he js, 
to some extent, forewarned of a " catch," just as the schoolboy, 
home for his holidays, suspects a fraud in the floorer which the 
family doctor is always ready to discharge upon him. — After solving 
the recondite problem as to the connection between the cost of 
shovel and tongs, and what the coals will '* come to," he is pre- 


pared to be sceptical about the diflering weights of à pound of lead 


and a similar pound of feathers. Examiners are nowadays driven 
to such straits that their papers always embrace questions even as 
fatuous as these; and all that can be said for them is that they 
exercise, and are to some extent a test of, the ingenuity of the 
candidate. Whether this is the object primarily aimed at, and 
whether, fcr example, a student's knowledge of electrical laws can 
be estimated by his skill in seeing through the superfine trickiness 
of the examiner is another mattcr. At present the real competition 
lies mainly between the professional coach and the professional 
framer of questions ; when these belligerents are fairly exhausted 
perhaps the turn of the peaceful student may come. 


Australasia.—The municipalities of Lyttelton and Wairoa (N.Z.) 
have been authorised to supply electrical energy for all purposes. 

It is reported that a large deposit of low-grade molybdenite ore has 
been discovered at Yet holme, near Bathurst (N.S.W.), and work has been 
commenced upon the properties. "There are to be electric drills, current. 
beingsupplied by à 90 kw. set, and the plant will be increased asthe work of 
development proceeds, И is stated that over 20,000,000 tons of molyb- 
denite ore occurs within a square mile and near the surface. 

' he Amalgamated Zinc (De Bevay’s) (Ltd.), which has been estab- 
lished for the production of zinc electrolytically and for manufacturing 
high-grade spelter in Tasmania, has decided to establish works near 
Hobart for the electrolytic treatment of zinc concentrates. The State 
Hydro- Electric Depart ment will supply the company with power aggre- 
gating 50,000 н.р. from the Great Lake plant, of which not more than 
40,000 н.р. is to be utilised in the production of electrolytic zine ; the 
remainder to be used in electro-chemicel industries. 

The request of the Victorian Hydro- Electric Co. for permission to 
divert water from the Kiewa River for gencrating electricity, has been 
referred by the Victorian Cabinet to the sub-committee which is investi- 
gating the possible use of brown coal for electrical] generation. | 

The Victorian Institute of Industries recently reported оп the question 
of utilising Morwell brown coal for the production of electrical energy. 
The Government were recommended to confirm the estimates as to public 

wer requirements, and to arrange that expert estimates be obtained 
of the cost of the most approved plant at Morwell and of similar plant at 
Altona to generate 50,000 kw. of electrical nergy, which would be trans- 
mitted to the metropolitan arca and localities contiguous to the trans- 
mission line, &e. The Technical Committee of the Institute, dealing 
with the subject is satisfied that Morwell brown coal can be placed on 
rails at the mine or delivered at a near-by power station at 2s. 3d. a ton. 
The coal waa found (in tests made by the Railways Dept.) to have 41-6 
per cent, of the heat value of Newcastle (N.S.W.) coal, which meant that 
5s. 5d. worth of brown coal would generate as much electrica] energy at 
Morwell ан 20s. worth of Newcastle coal at Melbourne. If Altona coal 
were placed in a near-by power station at 5s. 6d. a ton current could be 
delivered in Melbourne at less than three-fourths of the fuel cost of cur- 
rent from Newcastle slack. | 

Canadian Exhibition.—The Canadian National Exhibition will be 
held at Toronto this year from Aug. 25 to Sept. 10. 


The United States, Mexico, the West Indies and the United Kingdom 
are represented amongst the exhibitors. "There will be a maehinery hall 
and electrical building designed for heavy machinery and machinery in 
operation and supplied with ample steam power and shafting ; a trans- 
portation building (for motor cars, &c.), and an industrial and process of 
manufacture building. — Particula:s from Dr. J. О. Orr, general manager, 
36, King-street, East, Toronto. ` 
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SHOULD SUPPLY UNDERTAKINGS WIRE HOUSES? 


In the United States there appears to be a controversy, somewhat 
similar to our vexed question of ‘‘municipal wiring,” as to whether 
central stations should undertake the wiring of houses, In order to 
collect opinions upon the subject Mr. E. L. Whitehorne sent out a 
number of letters of inquiry to a number of stations, and im a recent 
issue of the ‘Electrical World" he gives e digest of the replier 
Some of these are interesting, and we quote the following :— 

Naturally the advocates of central station wiring are very definite in 
their reasons. ‘‘ We believe we are justified in having a wiring depart. 
ment," says an Indiana company. ‘‘ Before we established this de. 
partment there were very few new houses wired, and as for old houses 
they were at a minimum, which was entirely due to the fact that the 
contractors, having no competition, exacted exorbitant prices for the 
work. Since establishing this department every new home has been 
wired complete and the number of old houses wired has been very 
satisfactory " A Wisconsin company wrote: “In our judgment, we 
should go after this business energetically and maintain an organisation 
to that end for the same reason that in the operation of our gas iad зын 
ment we solicit house piping work in competition with the plumbers. 
Possibly some little feeling is stirred up in connection with central 
stations and gas departments doing this class of work, but still the 
utility is held responsible for the results at all events, and for that reason, 
if for no other, should handle this business." Another Western man 
believed central station wiring to be essential until the territory is 
well saturated, but not beyond that point. He says: ‘‘ The central 
station should maintain house-wiring departments and do the work as 
reasonably as possible until the connected load is developed and a very 
large majority of the old houses on the lines are wired up. І have in 
mind one town where we were forced to do house wiring. The con. 
tractors had maintained a very high price for such work and, repeated 
efforts on my part to have them«reduce these prices being unavailing, 
it forced us into the house-wiring game. Upto that time about the only 
thing that was being connected to our lines were new houses. We 
established a house-wiring department, wiring houses at а small cost, 
our per cent. of profit being from 15 to 20. In two years ме’ had wired 
and connected to our lines more than 600 houses in а town of approxi- 
mately 19,000 people. On the other hand, I could name several other 
towns under my jurisdiction where we do not wire houses and the matter 
is handled entirely by the contractors, where the development. is very. 
very slow. Therefore, I am very much in favour of the central station 
maintaining à house-wiring department and doing the work as reason- 
ably as possible up to the point where the lines are fairly well saturated." 

However, & general manager in a state a little farther west said : “ As 
long as conditions in this town, or any other, as regards the saturation 
point of electric light users, are as at present, I believe a company can 
get along quite as well in the matter of increasing its number of customers 
without being in the wiring business as it could if it did maintain a wiring 
department. Whenever such a point is reached, however, where new 
customers are difficult to get, the entire matter hinges on the prospect's 
being able to get his wiring done at a low price. Then there is nothing 
for & company to do but to embark in the business, since an electric 
lighting company is the only person or corporation that can afford to do 
wiring without charging & percentage to cover all overhead in connection 
with the wiring business, and to make only a small per cent. on the 
capital tied up in stock of supplies." | 

The testimony of another medium-sized Western city is: “ In ou 
situation we consider it both profitable and necessary to continue thi 
department. There are a large number of small, one-story houses 
which are occupied mostly by the foreign element, and we have ptt! 
flat rate into effect which enables our salesmen to quote prices for лї 
these houses without first getting an estimate. The average price of 
wiring в house of this character amounts to $16 (excluding fixtures, and 
it has been our experience that the local contractor will not try to get 
this business for the reason that there is not sufficient profit to pay him 
to spend any time in promoting the sale. Our increase in meters last 
year amounted to about 700, and of this increase we estimate that fully 
150 meters were secured from the small houses tenanted mostly by the 
foreign element. If we were to discontinue house wiring I estimate we 
would lose at least 100 new consumers per year. Therefore, although 
we do compete with the local contractors, it is a fair competition and 
there exists the best of feeling between the contractors and the company. 

The same condition affects a good many cities, and seems to have 
caused the institution of a large number of central station wiring de- 
partments, while in some cases the active competition of the gas company 
is given as the reason. But by far the most numerous among thes 
letters is the statement that the central station competition protects the 
standard of the work done in that town. It is expressed by one manage 
this way : ‘‘ We believe there is justification for the central station wiring 
department because it ensures wiring installations at a cost not e xcessi ve. 
We bid on all wiring jobs, but are not disappointed when outside men 
secure the contract. In this way we can give our personal attention to? 
ier many cases where the installation would not be properly made exer p 

or the supervising jurisdiction exercised by bidding on each wiring job. 

In a Kansas city the sales manager wrote: '' it is my opinion that 
this business should all be turned over to the contractors, providing 
they are members of a contractor’s association, and are recognised as 
able to do the proper kind of work. We have tried both systems in the 
various companies with which I have been connected in the pas four 
years, and there is only one successful plan. and that is to Cop 
with the contractors, providing they are desirous of working with the 
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LIBERTY anv FREEDOM. 


te has been well said that the price 
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central station. We find that we cannot depend on them to sell or push 
the sale of appliances, but wo derive considerable benefit from turning 
over all wiring business to them, and carrying the accounts." A manager 
in Arkansas said : ‘‘ My experience teaches me that it is absurd for a 
central station to do wiring, for the central station can co-operate with 
contractors and thus ensure that only a reasonable profit be earned and 
first-class work done. And there are many advantages in having good 
live contractors in the field, for more business will be secured and a live 
contractor is practically as good as, and sometimes better than, a sales. 
man employed by the central station. If you encourage him he will 
certainly get the business." 

The bad influence on public opinion of a lack of harmony in the 
local electrical family is dwelt upon by many companies in discussing 
the question. The manager of a large Illinois company wrote: “It 
has been my experience that in such towns where we have main. 
tained an interior wiring department that the company not 
only has alienated the contractor’s affections, but created a 
false field of competition and public prejudice. I find that in towns 
where central stations maintain the wiring department that the company 
itself has secured more contracts than in towns where no such depart. 


. ment exists, but that in such towns the number of contracts secured by 


both the outside companies and the central station is less than where 
all of the wiring is done by the oútside contractors. We have actual 
figures embracing several years that prove this condition in several of 
our towns." ‘‘ Among other things," says another man in Illinois, “1 
the light company is asked to submit bids on a job, it will naturally 
figure on the best material possible and of sufficient capacity to take 
eare of the expected increase in heating appliances, whereas the local 
contractor will figure to make as much as һе, сап and still get by. The 
result is that the light company's figures are largely in excess of those 
submitted by the local man and the local man gets the job and the light 
company adds another item to the charge that it tries to hold up the 
customer." Others stated that central station wiring departments were 
usually an actual source of expense because of the wasted labour, the 
cost of supervision and through the losses in collection, &c. 

It is pointed out that the opponents of central station wiring are quite 
as decided and as specific as its advocates, but in the majority of the 
letters the dominating factor was the local conditions—caused un- 
questionably to some considerable degree by the very policy of the 
central station itself. A Georgia man said: ''This is a matter which 
should be governed entirely by local conditions. If satisfactory condi- 
tions cannot be obtained from the contractors, then it is the duty of the 
central station, in justice to itself and its customers, to go into the 
wiring business." A Kansas manager said: '' I believe that there are 
two causes which may force a central station to do wiring. First: If 
the central station finds it impossible to make a fair increase without 
taking wiring and fixture contracts, then it is certainly up to it to do 
this work, regardless of the effect on the contractor. Second: If it 
becomes necessary, in order to take on more consumers, to install wiring 
on a monthly instalment basis the central station may be fqrced to 
finance and operate the entire campaign. Often the contractors in 
smaller cities and towns have no or very little competition. "They have 
all they can attend to without spending any time rustling business, and 
this naturally causes them to pick the plums and charge a very high 
figure for their installations. ‘The increase of the number of electrical 
consumers is thus greatly minimised especially residential consumen. 
M x case of this kind it is up to the central station to induce another 
coWtractor to come in or get into the business itself. On the other hand. 
if there are plenty of contractors in a town I can sec no reason why the 
central station should get into the business." 
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ELECTRICAL PROGRESS IN BELFAST. 


A visit was recently paid by the members of the Belfast, Association 
of Engineers and their friends to the East Bridge-street electricity 
works. 


Mr. Stanley Johnston, president of the association, proposed a vote of 
thanks to Mr. T. W. Bloxam, the Electricity Committee and Ald. Tyrrell, 
the chairman, and said when one looked round à museum such as the 
Corporation electricity station, he was sure they would admire some of 
the antique examples in No. 1 house. Nodoubt those were the last word 
in electrical science when they were installed, but when one saw the more 
modern machines in No. 2 house they could realise the very great develop- 
ment that had taken place in electricity supply. These later machines 
were now some what out of date, and it showed how quickly things changed 
in that branch of engineering. Some of the latest turbo-electric machines 
at work were double the capacity of the entire station, and he hoped the 
present committee would not be led into some other corner without 
looking well into the future. That was the second attempt at a station, 
and he hoped the third would prove the charm. The mills and factories, 
situated as they were within such a small area, should all be running from 
one centra] station, but the committee had allowed all that business to 
slip through their fingers. Contractors pushed all the business in elec- 
tricity. The committee never helped them in any way. Even now, 


when he told them that one mill was contemplating large extensions and ` 


new power plant the Corporation was not in a position to say to them : 
“ We will give you all the power you want at a competitive price." Who 
would ever give the question a second consideration ? The city would be 
free of all the dirty, smoky chimneys belching out soot and dirt all over 
the place. He hoped before long to вес an electric generating ‘station 
worthy of the name, supplying power to all the many industria] conoerns 
in and around the city, at the same time making a good revenue towards 
the relief of the rates. That was no idle dream. If the matter was in 
the hands of a business concern they would not allow those golden oppor- 
tunities to slip by. Mr. Johnston complimented Mr. Bloxam on having 
made £17,000 out of the station last year, considering the inefficient plant 
he had to work upon. p 

Ald. Tyrrell and Mr. Bloxam replied to the vote of thanks. Ald. Tyrrell, 
in replying, said he thought it was proper that the builders of industry 
and commerce should come and see in motion the result of their own 
handiwork. Не also thought it would be well if the citizens could come 
and get а more adequate idea of what was being done in their interest. 
He had always been a strong advocate of putting up a new plant fer the 
generation of electricity. He hoped that the next time the members 
came to visit them it would be,at the new one at the Harbour. Не held 
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the view that, with a modern station, properly equipped, Belfast жоом 
take its place amongst the foremost cities of the kingdom in the matter of 
supplying electricity at a low rate, and thus give a great impetus to 
Industrial progress. 


THE TELEPHONE IN RAILWAY WORK. 


The telephone is (according to the * Railway News ") to be used 
instead of the telegraph for despatching trains on the whole of the 
Southern Railway system between Washington and Atlanta, 649 
miles. Between Washington and Spencer (N.C.), the telephone is 
now in use, and authority has just been given for the construction 
of two copper telephone circuits between Spencer and Atlanta (314 


. miles). 


When this work is completed the Southern will have continuous train 
despatching and message circuits between Washington and Atlanta, and 
these two circuits will also provide a third or phantom circuit for talking 
purposes, and a simplex telegraph circuit between the offices at Washing. 
ton, Atlanta, Charlotte and important division and junction points, such 
as Monroe, Va., Greensboro, N.C. Spencer N.C., Hayne, S.C., and 
Greenville, S.C. The telephone has severa] advantages over the tek- 
graph. Service is quicker and it ік asier to guard against errors. The 
despatcher writes the order as he send it, spelling out all figures such a» 
The receiver writes the mes. 
sage ач he receives it, and then repeats it to the despatcher, spelling out all 
figures. The telephone brings the sender and receiver into close touch. 
and the despatcher, should occasion arise, can talk personally to the соп. 
ductor or engineer of any train on his di¥ision. 


LEAD OUTPUT OF THE U.S.A. 


According to the “Tron Age," the production-of primary refined 
lead in the United Ntates in 1916 was 571,134 net tons, compared 
with 550,030 net tons in 1915, which is stated to be a record output. 
The primary lead available for consumption was 477,384 tons, an 
increase of 12 per cent. over 1915, which is also a record. The 
exports of domestic lead in 1916 were 100,565 tons, against 87,306 
tons in 1915 and 58,722 tons in 1914. 
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NOTES. 


The Miners’ Output. 


OnE of the most striking points brought out by Mr. J. A. 
RoBERTSON in his Paper on " Fuel Economy " before the In- 
corporate d Municipal Electrical Association was the output of 
coal per annum per person employed in the coal industry in 
Great Britain. This quantity shows a fairly steady decrease 
during the last few years, notwithstanding mechanical aids 
for the miner. Perhaps there is some consolation in the fact 
that the output in Germany has been generally less than in 
this coun try, but it now shows a tendency to increase, and has 
become higher than our record. The downward tendency in 
this country may be partly due to the greater difficulty in 
winning coal as time goes on and as the workings become 
deeper.’ The idea, however, that tliis is sufficient explanation 
is not borne out by the results obtained in the United States 
of America. Here the output has increased more or less 
satisfactorily ; and notonly so, but the difference in the figures 
between the two countries is now very marked. In 1912 the 
output per person per annum was only 260 tons for Great 
Britain, whereas in the United States the figure had risen to 
660 tons. The result of this is that the cost of production 
rose to 9s, per ton in Great Britain in 1912, whereas in the 
United States the cost showed a tendency to fall and was 
6s. 1d. in 1912, notwithstanding the fact that the cost of labour 
18 much higher than over here. We fear that such figures 
indicate restriction of output. This view is supported by the 
remarks of Mr. SELVEY in the discussion on this Paper, who 
stated that in a case within his knowledge the total electri- 


‘fication of a colliery had failed to produce any increase in 
output. 


atest 
Fuel Economy. 

WHATEVER the cause of these unsatisfactory results may be 
there is ample reason for economy in fuel, which was the main 
Subject of Mr: ROBERTSON's Paper. Whenever this subject is 
арргоасһей in connection with the electricity works of this 


country we think that every reader must feel that most of 
these works are hopeleasly inefficient. 


of a reflection upon our engineers. We notice that Mr. ROBERT- 
SON states a far higher standard, namely, 1-45 lb. of coal per 
kilowatt hour sold, with coal having a calorific value of 
12,500 B.Th.U. (presumably as fired), which is equivalent to 
about 18,000 B.Th.U. per kilowatt hour sold. Ме are inclined 
to think that Mr. RoBERTSON is a little too ambitious with 
this figure when it comes to day in and day out running, but 
it is well to have a high standard before us. With regard to 
the much larger question of carbonisation of coal, Mr. RoBERT- 
вох really touched only very lightly upon this subject, for 
he referred mainly to recovery producer plant. But if every 
advantage is to be secured that is possible with raw coal we 
must go much farther than this. The experiments at Glasgow 
on low temperature carbonisation appear to be extremely 
important, and we hope that much more will be published 
about them in due course. So far very little of an authorita- 
tive kind has been heard of this work. We trust that those 
responsible will not consider that generalities are sufficient 
for the average engineer, but will proceed to give us something 
more solid. 


mot ct 


The Motor Omnibus as an Aid to Tramways. 

THE days have passed since the motor omnibus was looked 
upon merely as a competitor of the electric tramway. At the 
present time there are electric omnibuses as well as those 
operated by means of petrol, and in many ways such vehicles 
are able to be of very considerable service to electric tramways 
in outlying districts. It is not surprising, therefore, that Mr. 
EMILE GARCKE should have referred to the subject at the 
general meeting of the British Electric Traction Co. | Mr. 
GARCKE expressed the view that the motor omnibus business 
had not received from the Government the recognition which 
it deserved, and that there is continual difficulty in satisfying 
the requirements of local authorities. This difficulty is partly 
due to the fact that an omnibus route may traverse the dis- 


.tricts of a number of authorities, all of which may make 


different stipulations. ‘hen, again, there is, of course, the 
vexed question of road maintenance. Mr. GARCKE pointed 
out that an omnibus in regular service contributed from £50 
to £60 per annum in petrol tax. Originally this tax went 
towards the maintenance of the roads, but since the outbreak 
of war it has been used for national purposes, and consequently 


‘demands have been made by local authorities that the omnibus 


should make a further contribution to road maintenance. 
It is undoubtedly unsatisfactory that any attempt should he 
made to impose a double tax. The position has given rise to dis- 
content on the part of motor omnibus proprietors for some time 
past, and although we can scarcely expect a point of this kind 
to be settled during war time, we hope that some satisfactory 
solution of the difficulty will be found when peace returns. 
It is only reasonable that some contribution should be made 
to road maintenance by this class of traftic. The only difficulty 
is to determine what is reasonable and the most practical form 
in which it may be applied. 


The idea of anything , 
like the necessity of 5 lb. of coal per kilowatt hour is something 


^ 
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A Decimal System of Coinage. 

Tue Institute of Bankers has now issued in pamphlet form 
the report of the Committee appointed to enquire into the 
adoption of a decimal coinage and the metric system of weights 
and measures. The Committee agrees that the existing system 
of weights and measures is an obstacle to the extension of 
foreign trade, but it appears to favour, in the first instance, 
the adoption of a decimal coinage as & step more easily taken, 
which may serve as a preliminary towards the more ambitious 
project of introduction of the metric system in regard to weights 
and measures. The conviction is expressed that the bankers 
of this country could not see their way to adopt any svstem 
` of decimal coinage which is not based on the pound sterling 
as the primary unit. It is accordingly suggested that the 
pound sterling should be divided into 1,000 parts, called 
“ mils.” The half-sovereign would thus be 500 mils, and the 
silver coinage would comprise the double florin of 200 mils, , 
the florin of 100 mils, the half-florin of 50 mils and the quarter 
florin of 25 mils; 100 mils is thus equivalent to two shillings, 
and 25 mils to sixpence. It is further proposed that there 
should be a 10 mil piece of nickel or other appropriate alloy, 
and bronze coinage of 4, 2, and 1 mil respectively (equivalent 
roughly to the penny, half-penny and farthing). The advo- 
cates of the decimal money system, as our readers know, are 
divided into two camps, one in favour of the pound sterling as 
the unit, the other in favour of the shilling. It ig interesting 
to know that the bankers are strongly in favour of retaining 
the pound. It appears to us that this is essentiallly a question 
for those people who are engaged in finance. The metric 
system of weights and measures is а more difficult question 
to decide. There is u doubtedly very much to be said in its 
favour. On the other hand, many engineers in the United 
States strongly oppose its compulsory adoption. Whatever is 
done we hope that a decision will not be reached merely 
through pressure of popular opinion, but will be due to those 
. who have a full knowledge of the advantages and disadvan- 
tages of any system that is proposed. 


————— HM DH NN o rr ÜÜÓ— 


Société de Chimie Industrielle.—This is the title of a new 
society formed to organise and assist in the development of the 
chemical manufacturing industries of France. Its offices are 
at 49, Rue des Mathurins, Paris. 

. Royal Society.—At the meeting of the Royal Sociéty 
yesterday a Paper was read by Sir Robert Hadfield, F.R.S., 
Ch. Chéneveau and Ch. Géneau on * The Study of the Magnetic 
Properties of Manganese and of Some Special Manganese 
Steels.” 


Glasgow Memorial to Sir Wm. Ramsay.—A memorial 
tablet, with a medallion portrait of the late Sir Wm. Ramsay 
is to be erected in the University of Glasgow. The memorial 
which will be to the design of Sir John Burnet, will be placed 
at the entrance to the Bute Hall. 


Miners’ Electric Safety Lamps.—In Part II. of the Mines 
and Quarries Report for 1915 the numbers of the various 
electric safety lamps in use at the end of the year were as 
follows :— 

Bristol, 107; Ceag, 52,684; Float, 111; Gray-Sussmann, 5,887 ; 
Joel- Fors, 423 ; Oldham, 29,717; Pearson, 1,122 ; ''homson- Rothwell, 
28; Wolf, 5,088, | 

Reinforced Concrete for Railway Work.—In view of the 
shortage of timber the use of reinforced concrete in place of 
timber is being considered for many purposes. Concrete is 
being tried for ship-building, and for smaller vessels for inland 
transport, especially, seems likely to give good results. On the 
railways even sleepers of ferro-concrete are being experimented 
with, although according to the `* Railway Gazette " they have 
not yet been introduced on main lines. One difficulty appears 
to be that they are apt to get chipped if packed in the usual 
way. For posts of all kinds concrete is eminently fitted. 
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Automotive Electric Association.—This is the title of a new 
organisation of manufacturers of automotive electric acces- 
sories, which was recently formed at Atlantic City, New Jersey. 
The purposes of the organisation are to improve and develop 
this branch of electric accessories’ business through standardisa- 
tion and by friendly interchange of experience with reference 
to design and manufacture. 


Hardening Steel Gauges.—We have received from the 


_ Westminster Electrical Testing Laboratory particulars of some 


hardness tests carried out by the National Physical Laboratory 
for the Hardness Tests Research Committee of the Institution 
of Mechanical Engineers. These show the advantages of tle 
Wild-Barfield process of hardening. In this laboratory screw 
gauges are being hardened in large quantities, and these gauges 
change so little in their dimensions by this process as only 
occasionally to require lapping. | 


Depreciation of Diesel Engines.— The Diesel Engine Users’ 
Association announces that the Inland Revenue Authorities 
have now agreed to increase the rate of depreciation upon 
Diesel engines to 10 per cent. per annum. It has also been 
agreed that the increased allowance shall remain in force for 
three years after cessation of the war, when either party may 
claim a revision. 

The subject was taken up by the Association at their meeting on June 
22, 1915, and in March the secretary (Mr. Percy Still) attended with Mr. 
A. D. Bird (of Messrs. Humphreys-Davies & Co.), at Somerset House to 
urge the claimsfor a more generous allowance, for an allowance of at least 
15 per cent., for depreciation of Diesel engines. Although the authorities 
have not conceded the demand of 15 per cent. perannum on the diminished 
capital value, members of the ‘Association will no doubt consider that the 
concession of a 10 per cent. allowance is of great importance. 


Standard Marine Engines.-——An impo.tant step toward: 
standardising the engines of cargo vessels has recently been 


taken by the North East Coast Institution of Engineers and 
Shipbuilders. A committee appointed by the council of the 


Institution in 1916 has prepared a-specification embodying the 


best practice of the leading makers on the North-east Coast. 
The specification will, it is hoped, be adopted throughout the 
industry. The first ship-owners to avail themselves of this 
new departure are Messrs. Furness, Withy & Co., Ltd., and 
their lead will doubtless be followed bv othecs. 


Electroculture. — Considerable interest was shown last week 
in the electroculture apparatus which was exhibited in the 
basement of the Institution of Civil Engineers by Messrs. 
H. W. Cox & Co., in connection with the Convention of the 
I.M.E.A. The equipment which was designed for farm con 
ditions, and is being practically used, consists of a trans- 
former with mercury break for continuous- current, th 
equipment being housed in а small weatherproof hut 
which is easily portable. The transformer is provided 
with an adjustable spark gap, and the high-tension lead 's 
taken out through a substantial porcelain insulator, so as t^ 
give an 8 in. clearance all round. This insulator is protected 
from rain. On the occasion of the demonstration the high- 
tension side was connected to a Lodge valve and thence to the 
overhead wires. 


Board of Trade Electric Power Supply Committee.— lt 
was announced by Mr. G. Roberts in the House of Commons on 
Monday that the Chairman of this Committee, Mr. F. Huth 
Jackson, had resigned on the advice of his doctor. Steps wert 
being taken to appoint a new chairman, and also to increase 
the representation on the committee of local authorities owning 
electric supply undertakings. lt was hoped that the names al 
the new members would be announced in the course of a fev 
days. Mr. Roberts was unable to say when the committee 
would be in a position to make a report. | | 

In reply to an earlier question, Mr. Roberts stated that it had Rn 
decided to give increased representation to local authorities owning et 
tricity undertakings on the committee, and he was in communication 
with the Secretary for Scotland with а view to appointing a representa- 
tive of the interests of the Scottish local authorities concerned. _ X 

Resolutions of protest against the composition of the committee m 
tinue to be passed by local authorities, and Hammersmith (100 d 
Borough Council, while concurring in the spirit of the resolutions ү 
by West Ham and Bradford Corporations, is of opinion that all elec 
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tricity committees should combine to demand that the present com- 
mittee should be dissolved, and that a new one, consisting of a small 
number of competent unbiassed persons, not directly interested in elec- 
rical matters, should be constituted in lieu thereof, 


Conjoint Board of Scientific Societies.—-The fourth meet- 
ing of the Conjoint Board of Scientific Societies was held at the 
Royal Society on June 13, Sir Joseph Thomson, O.M., Presi- 
dent R.S., in the chair, to receive the report of the Executive 


Committee on the work of the previous six months. 

As the report indicates, a number of important questions of scientific 
and industrial importance have occupied the attention of the board. 
Various bodies are at present interested in the formation of a census of 
mineral resources of the Empire. It was agreed to enter into communi- 
cation with these bodics, and to make suggestions with a view to the 
publication of information in a form useful to the general community. 
Interim reports were received and approved on the necessity for an 
anthropological survey of the British people, on the best methods for 
carrying on the international catalogue of scientific literature, and on 
an inquiry into the desirability or otherwise of the adoption of the metric 
system throughout the British Isles, 

The Sub-committee on National Instruction in Technical Optics 
reported that a scheme approved hy the Board of Education had now 
come into operation. Under the :egis of the Imperial College of Science 
and Technology an Advisory and Administrative Committee had been 
formed to organise instruction, and Mr. F. J. Cheshire, à member of the 
sub-committec of the Board, has been appointed Director of Studies in 
Technical Optics. Although the President of the Board of Education 
did not sce his way to adopting the suggestions of the sub-committee, 
the Board heard with satisfaction that a promising effort had been made 
to solve a question of considerable national importance. 

A sub-committee, having considered special cases of magnetic dis- 
turhances revealed by a magnetic survey of the British Isles, and their 
possible connection with the occurrence of iron ores, recommended a 
detailed investigation of two test areas, in order to ascertain how far, 
under the conditions of the British iron ores; the magnetic survey was 
likely to prove of economic value. Arrangements for carrying out the 
investigation are in progress. | 

An Agricultural Sub-committee, with the Earl of Portsmouth as 
chairman, reported that it is at present devoting itself mainly to engi- 
neering questions. It is engaged in collecting information with regard 
to the transport of raw materials to farms and agricultural products 
from them, to the power required for this purpose, and for seasonal 
operations on the land, with a view to comparjng the relative advantages 
and costs of steam or internal combustion engines and electrically- 
operated machines, It is dealing also with the possibility of co-opera- 
tion in repairs and skilled labour, and is considering the various types of 
tractor most. suitable to large and chiefly arable farms, and to moderate 
sized mixed farms, having regard to the different local circumstances 
and requirements. 

A sub-committee was nominated to report on what is at present being 
done to ascertain the amount and distribution of water power in the 
Bntish Empire. A complete report of the first year's work of the Board 
will be published in due course. 


Electric Vehicle Committee of Great Britain. —The annual 
report for the year ended March 31 states that the constitution 
of the committee has been broadened by including representa- 
tives ofthe Society of Motor Manufacturers and Traders, the 
Royal Automobile Club, the Institute of Cleansing Superin- 
tendents, the British Rubber Tyre Manufacturers’ Association 


and the Institution of Automobile Engineers. 

The committee s journal, the '' Electric Vehicle,” has been published 
each quarter, and continues to gain in popularity. The honorary editor- 
ship of the journal is being temporarily undertaken by the hon. secretary 
(Mr. F. Ayton), who has dealt with many inquiries for information con- 
cerning electric vehicles. Negotiations with the Car & General Insur- 
ance Corpn. has resulted in certain alterations being made in that com- 
pany's special electric vehicle policy, thus bringing it into line with the 
committee's views. 

Charging Plug and Receptacle.—In regard to the British Standard 
charging plug and receptacle, the specification of which was published 
during 1916, it was decided, as the result of experience with the same 
fitting in the United States, to suggest to the Engincering Standards 


Committee that the length of the encasing shell of the receptacle should 


be increased by 11/16 in. (18 mm.). This alteration does not entail any 
change in the dimensions of the contacts or insulating shield, nor will it 
prevent the receptacle with the increased dimension receiving the plug 
as at present standardised. As a result of a search made for the com- 
mittee by Messrs. Lloyd Wise & Co., that firm was able to advise that the 
design was not covered by any patent; consequently any manufacturer 
in this country is now at liberty to make it. 

Government Regulations, d-c.—T he Committee has paid close attention 


to such orders and regulations ах have been issued by Government ` 


departments affecting the manufacture and employment of motor 
Vehicles, and where the prospects of the electric vehicle have appeared 
to jeopardised or adversely affected, the matter has been taken up 
with the particular department concerned. The Committee haye h 
Under consideration the short loan periods recently granted by the L.G. 
ard for the purchase of motor vehicles, and a communication was sent 
to the Board expressing the hope that upon the termination of the war 
the letter would be prepared to consider evidence showing that the actua 
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useful life of the electric vehicle was such as to justify a considerably 
longer period than five years. Through the courtesy of the Society of 
Motor Manufacturers and Traders, the Committee now has a representa- 
tive (Mr. E. W. Curtis) upon the Tyre and Roadwear Research Com- 
mittee that has been formed by the society. 

Charging Facilities.—A list of charging stations in England, Scotland 
and Wales has recently been compiled. The list contains the names of 
over 200 stations where the batteries of electric vehicles may be charged, 
aud gives particulars as to maximum charging current available, hours . 
during which charging can be done, tariff, &c. The:list appears as a 
supplement to the June issue of the '' Electric Vehicle," and it is also 
published in the Handbook of the Commercial Motor Users' Association. 

M iscellaneovs.—The Committee will be known in future as ‘ The 
Electric Vehicle Committee of Great Britain ; formed under the auspices 
of the Incorporated Municipal Electrical Association." In view of the 
many difficulties incidental to war conditions, the progress in the adop- 
tion and employment of electric vehicles during the year is not other than 
satisfactory, the total number recorded as in use or on order at the end of 
March, 1917, being 914, compared with 680 in the previous year. In 
view of the probable demand for electric vehicles after the termination of 
the war, the Committee sent to all automobile manufacturers in Great 
Britain a circular letter suggesting that the manufacture of electric 
vehicles should be given consideration as a branch line to the manufac- 
ture of petrol vehicles. A somewhat similar letter was addressed to 
electrical manufacturers suggesting the advisability of producing after 
the war the electrical equipments for electric vehicles. The Committee 
place on record their appreciation of the kindness and courtesy shown to 
them by the Electric Vehicle section of the National Electric Light Asso- 
ciation of America, and also their appreciation of the voluntary service 
of its hon. secretary, Mr. F. Ayton. His devotion to the cause of the 
electric vehicle has been unremitting during the 12 months under review, 
notwithstanding the extra calls upon his time by reason of war conditions. 


OBITUARY. 


DEATHS ON ACTIVE SERVICE.—The following are reported to have 
died on active service : — 

Corpl Wm. Bates (К.Е. A.), aged 28, formerly employed on the Bolton 
tramways, is re ported killed. 

Cleveland & Durham Electric Power (Ltd.) inform us that the following 
employees have laid down their lives for their country : Second-Lieut. 
E. J. Rapp (2nd Yorks), junior engineer ; Corp. A. Barnes (Durham 
L.I.), junior engineer; Gunner W. Cadman (H.R. Heavy Battery), 
junior engineer ; Corpl. Woodward (Durham L.I.), linesman; Acting 
P.O. T. Hodgins (R.N. Div.), fireman: Pte. W. Bracegirdle (R.N. 
Div.), Sergt. T. Lewis (Northumberland Fusiliers), Pte. J. Rowlands 
(Durham L.I.) and Pte. W. Tague (Durham L.I.). 


PERSONAL. 

We are glad to learn that Mr. A. C. Cramb, Borough Electrical 
Engineer of Croydon, who recently underwent an operation for 
appendicitis, is making satisfactory progress. 

MiLiTARY Honours.—The following honours have been earned by 
fcrmer employés of Cleveland & Durham Electric Power (Ltd.) :— 


Second-Lieut. T. Walton, Albert Medal (2nd class); Sergt. C. Hindle, 
Military Medal. | 


Other recipients of Military Honours are the following :— 

Temp. Sec..Lieut. Н. E. Davis (R.F.C.) has been awarded tho 
Military Cross. Prior to obtaining his commission he spent two years 
in the engineering section of Birmingham Corporation Tramways de- 
partment. 

Mr. L. W. Caston (First Class Mechanic, R.N.A.S.) has been awarded 
a D.S.M. He was formerly in the service of the General Electric Co. 

Lce.-Corp. Oliver Kerby (R. E.), of Cardiff, who has been awarded tho 
Military Medal, is engaged in a Wircless Section of the Royal Engineers. 

Mr. A. E. Shorter (First Class Mechanic, R. N. A.S.), who was formerly 
& telegraphist in the London office of the '' Liverpool Courier," has been 
awarded a D.S.M. 

Sergt.-Maj. A. Mitchell (R.B.), formerly in the rubber department of 
the India Rubber Co., has been awarded the Military Medal. 

MILITARY CASUALTIES.— Тһе following casualties are reported :— 

Second-Lieut. W. Gentle (R.F.A.). who is wounded, was formerly 
science master in the George Heriot School, Edinburgh. 

Second-L‘eut. George A. M. Leatham (R. Irish Rifles), who was 
formerly on the staff of Belfast electricity supply department, was slightly 
wounded in the left arm on the 7th inst. He had only returned to duty, 
after leave, on the Ist inst. 

Corpl. E. Randle (M.G.B.), forfherly in the general office of the India 
Rubber Co., Silvertown, has been wounded. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Juue 29th (to-day). 

| TRAMWAYS AND LiaHT RAILWAYS ASSOCIATION. 

3 p.m. At the Institution of Civil Engineers, Great George-street, 
S.W. Ninth Annual Congress. Paper to be read on “The 
Manufacture, Life and Maintenance of Tramway Car Tyres," 
hy Mr. Arthur Norton, A.M.Inst,C. E. Subjects for discussion, 
* Return Fares," hy Mr. A. V. Mason, M.I. E. E.; ‘‘ Standardisa- 

- tion of Conditions of Labour and Rates of Pay," by Mr. E. Н. Еа. 
wardes, A.M.I.E. E. ; ‘‘ Women Drivers,” by Mr. A. Robertson, 


and “ Traffic on Highways," by Mr. C. D; Stanley, A,M.LE.E 


498 THE ELECTRICIAN. 
CURRENT DENSITY IN COPPER REFINING.* 


JUNE 29, 1917, 


BY LAWRENCE ADDICKS. 


Summary.—lhe Author discusses the effect of current density on various factors in copper refining, notably the temperature 
of the solution and conditions affected thereby. The desirability of supplementing electric energy by live or exhaust steam is also 
discussed. Tables and diagrams are presented illustrating the effect of current density on age of cathodes, power costs and total 


operating costs in practice 


— 


The eurrent density (amperes per square foot of active cathode 
surface) is the chief factor upon which the design and operation of 
an electrolytic plant depends ; tho cost per pound of cathodes re- 
covered, first cost of plant and metallurgical purity of product being 
largely influenced thereby. There is a limit to the density employed, 
imposed by the temperature of the electrolyte. By far the larger 
part of the electrical energy is converted into heat in overcoming 
the ohmic resistance of the cells. Further at about 150?F. a liquid 
will begin to steam sufficiently to make a tank room too foggy for 
comfort or for efticient inspection. 


Temperature of Electrolyte.—1ln ordinary practice with moderate 
densities the electrical energy is supplemented by either live or 
exhaust steam to obtain the desired temperature of operation gene- 
rally in the neighbourhood of 130°F. This requires a balancing of 
the eost of heating against the gains resulting. | 

The writer has shown that the chief elements in the total tank 
resistance are the clectrolyte (55-1 per cent.), conductor bars (10-5 
per cent.) and the anode and cathode contacts (in all about 14 per 
cent.). 

Increasing the temperature of the electrolyte will lower its resis- 
tance. by an amount proportionate to the increase and to its tem- 
perature coefficient of about 0-5 per cent. per degree F. It will 
increase the resistance of the various metallic resistances and con- 
tacts which it can affect. But we may safely assume that the total 
change in these minor resistances with change in temperature of the 
clectrolyte is very small. 

We may, therefore. consider the temperature cocfficient as ap- 
proximately minus 0-5 per cent. per degree F. at high temperatures 
and a larger figure at Jow temperatures due to the added change in 
" transfer " resistance. An actual test recently gave 0-54 per cent. 

When running at about 16 amperes per square foot of cathode 
surface without the use of any steam for heating, the electrolyte in 
an average system will run about 25°F. above the temperature of 
tho atmosphere in the tank room, which latter is generally around 
70^F. and very humid unless an adequate system of forced ventila- 
tion is employed. 

This temperature coefficient of 0-54 per cent. per degree F. is so 
large that it at once becomes apparent that the application of direct 
heat to the electrolyte should be considered. Some interesting tests 
were carried out at another plant by measuring the temperature of 
the electrolyte, amperes and voltage from anode ear to cathode loop; 

for different current densities without direct heat. These led to the 
relation :— 
Watts per tank=20-8 x (^F. hquor—°F. atmosphere)!-45, 


This formula only applies to the conditions at the particular tank- 
house where the tests were conducted. At a room temperature of 
70°F. this formula would give our practical limit temperature of 
150°F. in the electrolyte with 12,000 watts per tank. 

Under the conditions of this set of tests the internal tank re&istance 
would be about 0-00003 ohm and 12,000 watts would correspond to a 
current of 20,000 amperes and a current density of 64 amperes per 
square foot. This is far above any density ever likely to be applied 
in practice unless marked changes in the general arrangement of the 
process develop. 

With a density of 45 amperes per squaro foot the electrolyte would 
probably run about 120°F., and the use of steam for heating would 


hardly be justified. At lower densities we have the usual case of : 


heating in the solution wells by steam. 

Another result of heating the electrolyte is to increase the growth 
of copper in solution due to the oxidising effect of theliquor. Copper 
is not ordinarily considered soluble in dilute sulphuric acid, but when 
the solution is aerated by passing from tank to tank the oxygen dis- 
solved brings about slow solution. This action may or may not be 
desirable according to circumstances. | 

Where quite pure anodes are being refined the excess copper builds 
up in the electrolyte and is usually removed by means of insoluble 
anode or “liberating ” tanks. As these operate at from 2-0 to 
2-3 volts or some seven times as much as ordinary depositing tanks 
require, this power tends to offset the resistance saving due to hot 
electrolyte. | 

When, on the other hand, the anodes carry considerable рег- 
centages of nickel, cobalt, &c., a proportion of the current is em- 
nes ME 
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* Abstract of an Article in '' Metallurgica] and Chemical Engineering." 
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‘highest rate which will not stir up slimes, and addition agen 


ployed dissolving these substances electrochemically at the anode 
while depositing an equivalent quantity of copper at the cathode, 
so that the nickel, &c., will grow in the electrolyte which is at the 
same time depleted in copper. "Then the addition of copper by 
chemical corrosion is very welcome ; in fact, in extreme cases thi 
effect has to be artificially increased by the use of towers of sho! 
copper or similar 1neans. 

The final and really controlling reason for the use of warm electro 
lyte is the greatly improved metallurgical conditions resulting there 
from. Not only is the cathode smoother and denser, but the co 
ditions at the dissolving surface of the anode are greatly benefited. 

The increased temperature brings about a local circulation whid 
assists in removing the dense solution of copper sulphate from th 
face of the anode and in preventing stratification in the tank. 

When current. is passed through a cold cell without any circulation 
of the electrolyte, conditions soon become во unbalanced that the 
electrodes will gas, the voltage show violent fluctuations and the 
anode slimes be stirred up and carried in suspension, thereby fouling 
the cathode. 

When the electrolyte is systematically circulated these bad effects 
are counteracted, but the rate of circulation which can be employed 
is limited by the eventual stirring up of the slimes mechanically. 

There is also a current density for this limiting circulation which 
begins to bring about a return of the undesirable gassing, and for a 


cold liquor and an impure anode this density is so slow as to require 


an abnormally large plant investment. 

When the electrolyte is heated this density limit is greatly raised. 

In general. therefore, (1) the temperature of the electrolyte shoul 
be carried well up toward the practical limit of 150°F. in order to 
be able to employ as high a current density as may be desirable 
from the point of view of cost of operation ; (2) unless a very high 
density permitted by very unusual conditions is employed, heating 
in the solution will be required to maintain this temperatur; 
(3) with proper exhaust steam design this heating will be practically 
free of direct expense. | 

Power.— Assume a tank resistance of 0-0000766 ohm, a counter 
E.M.F. of 0-010 volt per tank, 24 pairs of 2 ft. x 3 ft. anodes and 
cathodes, making 288 sq. ft. of surface and 90 per cent. current 
efficiency. 

The power cost per pound of copper rises in such a case neatly 
in proportion to the current density employed. 

It is true that we have assumed a constant tank resistance due t 
maintaining the electrolyte at a constant temperature by means d 
steam. 

Ав the current density is raised the electrical heat dissipated i 
the tanks will increase, as previously discussed, and this will me 
that less heating steam will be required and this saving will g" 
some credit to be applied against the power cost. ша 

It is evident that the cost of producing a kilowatt-hour will hsv 
great deal to do with the question ; in fact, it is possible to plot the 
power cost at various plants against the current density used 
obtain quite a smooth curve. 

_ First Cost of Plant.— Assume that the tank-house equipment n 
the example taken amounts to an investment of $300 а tank and 
that the power plant costs $80 a kilowatt. As the former will vu 
with the output of cathodes per tank-day and the latter with t a 
kilowatt demand, both of which depend upon the current density. 
we can ascertain the joint influence of these two factors, which he 
been done in Table I. 

Labour Cost.—The main labour items in operating a tank hou? 
are for inspection work to maintain current efficiency and for I 
serting and drawing the electrodes as the copper moves through the 
process. "T 

The higher the current density the more difficult is it to maintain 
the efficiency on account of the increased number of short circulls 
caused by rough deposits on the cathodes. 

After the circulation of the electrolyte has been raised io Г 
been added to control the character of the deposit a5 much 
possible, the only ways to maintain efficiency are either to steadily 
increase the inspection labour or to decrease the life of the cathod 

Actually as the density rises the efficiency in practice is 58 
a little, the labour is increased and the age of the cathodes dec 
until a balance is struck. 
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Table I.—Relation Between Current Density and Cost of Plant. 


Tank in- | Total in- 


Lbs. Watt. , Watts Power - 
Current | copper TO ‘hours | per Ib. plant B 
density. |per tank- эы p | рет 10. | copper | Invest- FA ins 
day. pe п copper. (рег day. ment. aer day: 
$3.60 52 ' 2-16 0-17 $3.77 
1.85 99 | 412 | 0-33 2.18 
1.23 145 , 6-04 0-48 1.71 
0.92 193 8-06 _ 0-65 1.57 
0.74 |, 240 . 10.00 0-80 1.54 
0.62 287 ; 11.90 0-95 1.57 
0.53 335 13-90 1-11 1.64 
1-26 


0.46 | 381 ; 15-80 


1.72 


The cost of making starting sheets in the multiple process also 
enters if the weight of the individual cathode is changed. We shall 
confine ourselves to an inquiry into the effect of age of electrodes 
upon the labour cost. 


Age of Electrodes.—The аре of the ancdes and the proportion of 
anode scrap made have but little connection with the current den- 
sity, except that four ancdes which give heavy scrap will work at 
increasing disadvantage as the density is increased. 

In the case of cathodes we may observe a genagal relation between 
age and density as shown by the practice at different plants and 
given in Fig. 1. 

Taking this curve as a basis and assuming that a starting shect 
costs one cent to make and that it costs two cents a cathode to 
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Table II. —Helation Between Current Density and Age of Cathodes. 


Current | Lbs. per E рт FOEDE Lbs. p^r | Cathodes| Total 

density. | tank-da cathode | age in cathode rto to 
lensity. Y| day. days. . | perton. | per ton. 

5 81 3-4 100-0 340 5:9 ‚ 0-18 

10 162 6-7 37-0 247 8-1 0-24 

15 243 10-1 15-2 154 13-0 0-39 

20 321 13-5 9-6 130 15:3 0-46 

25 405 16-0 6-8 115 17:4 0-52 

30 486 20:2 | 52 105 19-0 0-57 

35 - 067 23-7 4-0 95 21-1 0-63 
40 618 27:0 3:2 86 23-3 0-70 . 


) | 
=== а атаа ИЩ 
lent of 25 days in ordinary eastern practice, which means a current 
density of about 20 amperes per square foot. 16 is evident that this 
time will vary with any change in the density, and for simplicity's 
sake we shall assume that this variation will be in straight inverse 
proportion. 

Taking copper at an ante-bellum price of 15 cents a pound and 
silver and gold values of varying amounts and interest at 6 per cent. 
per annum, it is easy to work out data on this point. 


Summary.——The first step in a design after determining the desired 
capacity of the proposed plant and the probable cost of power per 
kilowatt hour is to combine the data given under the various pre- 
ceding headings and determine the approximate current density, 
thereby settling the size of the tank-house and power plant. Wi 

We will assume that the gain from released heat just offsets the 
loss from decreased current efficiency as the density is raised ; that 


Dollars per Ton. 


Fic. ].—CuRRENT DENSITY t. AGE OF 
CATHODES IN PRACTICE. 


handle sheets in and cathodes out of'the tanks, making a total of 
three cents, we can figure as in Table IL the cost of changing age 
with density. | 

Metallurgical Effects of Current Density.—A high-current density 
will always give trouble at the anode when treating foul material 
and usually bring about abnormally high-voltage conditions. But 
even where normally pure anodes are refined the disturbance of the 
slimes is greater as the density is raised, duc partly to the necessarily 
somewhat increased mechanical circulation and partly to local 
gassing or heat disturbances at the face of the anode. 

This relation can be clearly traced in the purity of th» cathode, and 
while it is ordinarily not sufficient in magpitude to affect the com- 
mercial purity of the copper as such, it can be clearly felt in the 
silver and gold losses carried away in the cathodes. 


Financing Metals in Process.—In a previous article (“ The Metal 
Tie-Up in Electrolytic Refining,” Sept. 15, 1916) it was shown that 
the copper, silver and gold are tied up in the tank-house an equiva- 


Еа. 2.—CuRRENT DENSITY v. VARIATION 
IN TOTAL OPERATING CosTs. 


Fic. 3.—CURRENT DENSITY v. POWER - 
CosT, IN THEORY,AND PRACTICE. 


interest and depreciation on the tank-house and power plant shall 
be 20 per cent. per annum ; that the silver and gold values in the 
anodes amount to $100 a ton ; and that we are interested in five 
locations where the probable power cost is estimated at rc., $c., 
$c., łc., and lc. per kilowatt-hour respectively, and other conditions 
are equal. 

These assumptions are combined with the data from the several 
tables and diagrams in Table III. 


The figures worked out for total costs are not the actual costs of 
refining, but simply totals which vary as the actual costs will when 
the density is varied. In order to find the density which will give 
the minimum cost for each power cost these results are plotted in 
Fig. 2, while Fig. 3 shows the minima so determined. 

It will be observed that the two curves for theory and practice 
agree well except at the lower power costs where practice runs 
at a higher current density than would be expected from our 
discussion. 


Table III. —(eneral Relation Between Current Density and Cost. 


| Dollar Cost in dollars per ton. | Dollars per ton. 
4 Kw UU ele en Pe ECT ae ee Ne си a ge By ee ee — dcm ee et Gy pat тетш ie ee 
Tea | ds Кыша Interest | Metal | Metal Power | Total operating cost. V$€ M 
| En ton-day. БЯ ТОРЛЕ | oss, is Toc. łe. | lc ic lc | voc. | le. lc. 1c. lc. 
5 | 1-04 7,540 4-19, 6-67 0-09 0-18 0:10 | 0:26 , 0:52 | 0-78 | 1-04 | 11-23 | 11-39 | 11-65 | 11-91 | 12-17 
lO | 1-98 | 4,360 2-42 334 | 0-25 | 0-24 | 0-20 | 0-50 | 0-99) 1-49 | 1-98! 6-45 | 6-75 , 7-24 | 7-74 | 8-23 
15 | 2-90 3,420 1:90 2:22. 0-48 0:39 0:20 | 0-73, 1:45 | 2-18 | 2-90 | 5:28 | 5:72 | 6-44 | 7-17! 7-89 
20 3°86 3.140 ]-74 1-67 0-75 0-46 0:39 | 0-97 | 1-93 | 2:90 | 3:86 | 5:01 | 5:59 | 6:55 | 7:52 | 8:48 
25 | : 4-80 3,080 1:71 1:33 1-12 0-52 0-48 | 1:20 | 2:40; 3:60 ' 4-80 | 5:16 | 5-88! 7-08 | 8-28! 9-48 
3) | 5-74 | 3,140 74. | 111 | 160 | 057 | -57| 144, 287 | 4:31! 574| 5:59 | 6-46 | 7-89 | 9-33 | 10-76 
35 | 6:70 3,280 1-82 0-95 2:25 0-63 0-67 | 1-68 | 3°35 |. 5-03 | 6-70 | 6-32 | 7-33 | 9-00 | 10-68 | 12-35 · 
10 | 1-62 3,420 1-90 0:83 3-00 0:70 0-76 | 1-91 | 3°81 | 5-72 | 762) 7:19 12-15 | 14-05 
— B ` . 


8-34 | 10-24 
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HEATING OF DYNAMO ELECTRIC MACHINES WITH VARIOUS LOADS AND AT 
DIFFERENT SPEEDS. 
BY PROF. MAGNUS MACLEAN, D.8C., AND D. J. MACKELLAR, B.SC. 
(Concluded from p. 467.) | 


THE HEATING COEFFICIENT. 


The heating coefficient has been calculated from the equa- 
tion :-- 
K=-A0/W, 
where—- 
0— Rise of surface temperature in denice: centigrade. 
A=Cooling surface in square centimetres. __ 
W == Watts dissipated in coil at end of the test. 

The cooling surface A has been taken as the area of the outer 
cylindrical surface of the field coil, no allowance being made for 
the ends of the coil nor for the inner cylindrical surface. This 
area for the coil tested is 618 squarecm. Most observers have 
pointed out the inaccuracy of surface temperature measure- 
ments by thermometer, but the surface temperature rise ob- 
tained 1 in this way has been retained here, since up to the pre- 
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Rise of Temp. Degrees C. 
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sent it is the method used commercially. Also it has been 
pointed out above that mean temperature rise calculated by 
resistance is not necessarily free from error. 


EFFECT OF ARMATURE CURRENT. 


(a) On Temperature Rises.—The effect of the armature 
heating on the field coil temperature rises is very slight, as will 
be seen from the curves in Fig. 8. At 35 amperes armature 
current the armature and the commutator became very warm, 
but the increase in the field-coil temperature rises is very small 
indeed. This is no doubt due to the efficient ventilation of the 
machine by the air current from the fan. 

(b) On Temperature Ratios.---The effect on the ratios maxi- 
mum temperature/mean temperature, and mean tempera- 
ture/surface temperature was nil. On plotting values, Fig. 9, 
a series of horizontal straight lines were obtained. 


20 


Temperature Ratio. 


U 
Armature Amperes. 
Fia. 9. 


(c) On Value of Heating Coefficient K-—The value of the 
heating coefficient rises as the armature current is increased, 
but only at the higher armature currents does the increase 
become prominent. From the curves (Fig. 10) it will be seen 
that the rise in K with armature current is much more pro- 
nounced in the case of the lower field current, and therefore 
lower surface temperature rise, 


EFFECT OF PERIPHERAL SPEED. 


(a) On Temperature Rises.—It will be seen from the curves, 
Fig. 11, that the temperature rises become rapidly less as the 
peripheral velocity of the armature is increased from zero to 
about 5 metres per second. Above this speed the decrease is 
much less marked. As might be expected, the greater cooling 
effect at the higher peripheral velocities is most apparent in 
the case of the surface temperature rise. The maximum and 
mean temperature rises are affected to a much smaller extent. 


Armature Amperes 
Fic. 10. 


The curves of surface temperature rise are apparently repre- 
sented by an equation of the form— 


0— —0,/(1-4-5(v) "), 


where 0, is the surface кашын rise when the armature is 


stationary. 
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Thus, for the field current 0-76 ampere, the equation 
.0—29-7/(14-0-45199 58) 
satisfies the exeprimental curve from end to end ; and for the 
field current 0-52 ampere, the equation 
-9=14-8/(1+0- ба) 
satisfies the experimental curve, 


p 
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(b) On Temperature Ratios.—The value of the ratio maximum 
temperature/mean temperature is practically independent of 
the peripheral velocity of the armature, as will be seen from the 
graphs, Fig. 12. For the lower field current the value of the 
ratio decreases slightly as the armature speed is increased, 
but the total decrease is only 0-04 from standstill up to a peri- 


Temperature Ratio. 
Fi = 


p 
* 


h 20 


a Peripheral Velocity (V) Metres per Second. à 
Fig. 12. 


pheral velocity of 23 metres per second. The cooling effects 
of the air currents apparently alters the maximum and mean 
temperatures in practically the same proportion. 

The variation of the ratio mean temperature/surface tem- 
perature, however, is very marked. The air currents from the 
armature and fan reduce the surface temperature very con- 
siderably while the mean temperature is only affected to a 
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- small extent, consequently the value of the ratio rises rapidly 
as the peripheral velocity of the armature is increased from 
standstill, although at the higher speeds the increase becomes 
less rapid. 

(c) On the Coefficient K.— Referring to Fig. 13, the curves 
show а very rapid fall in К аз the armature peripheral velocity 
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is increased ffom zero to about 10 metres per second. After 
this speed has been reached the fall in K is much less rapid, 
The curves agree closely with an equation of the form— 


K=K,/(1+bv), 


where K, is value of temperature coefficient when the armature 
is stationary, and b and n are constants for each curve. For 
the field coil on which these tests were made the constants have 
the following values :— . 
0—0:464 
0-76 ampere field {үз 
b—0-59 


0.52 ampere field i n=0-4 


COMPARISON WITH THE REEULTS OF PREVIOUS OBSERVERS. 


(a) The Ratio Maximum Temperature] Mean Temperature.— 

Referring to Rayner's “ Report on Temperature Experiments 
at the National Physical Laboratory," the coil No. 2 gives both 
at standstill and at a speed of 12-4 metres per second higher 
values for this ratio than any obtained in the tests described 
above. Also the ratio increases slightly as the peripheral 
velocity is increased. 
. For convenience of comparison the values have been plotted 
in Fig. 12. The coil No. 6 gives much lower values for the - 
ratio, and the ratio decreases very slightly with increase of 
peripheral velocity. -$ 


Both these effects may probably be traced to the fact that 
the coil No. 2 was run to a much higher final temperature rise 
than coil No. 6. From the present tests it may be noted that 
at the lower field current a decrease in the value of the ratio 
takes place as the peripheral velocity is increased, while at the 
higher field current the ratio is practically unaffected by arma- 
ture speed. 

Evidently for a taped coil of fair depth it may safely be 
assumed that for the practical range of surface temperature 
rise, the ratio maximum temperature/mean temperature will in 
no case exceed 1:2. | 


(b) The Ratio Mean Temperature| Surface Temperature.— For 
the Rayner coil No. 2 (see Fig. 12) this ratio varies (for the same 
variation in armature velocity) practically in the same propor- ` 
tion as in the case of the 0-76 ampere field current for the pre- 
sent tests. This indicates a similar efficiency of ventilation in 
the machine to which coil No. 2 belonged, as in the machine 
used for the present tests. : 

The machine to which coil No. 6 belonged evidently had a 
less efficient ventilation. Although the ratios have the same 
value at standstill, at a peripheral velocity of 16-4 metres per 
second the coil No. 6 shows a much lower value for the ratio. 


(c) The Coefficient K.—Lister, in а Paper on the heating 
coefficient of magnet coils, has collected and compared the 
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Table III.—Swummary of Values of Heating Coefficients. 
Observer. | Type of machine. | | Output Speed Covering of coil. Conditions of test. K. 
E Brown............... Two-pole motor .......... 7} kw. — 1,250 revs. per min. Nil. Full-load 1,025 
Rayner, Coil 2 ...... Six-pole motor ............ 75 kw. ` 13:5 metres per sec. Two layers of tape. Full-load. 1,190 
Lister; uscire Medium size machine .. — .. | Plain coil. . Standstill 1,750 
"Im Open-type machine .... 50 kw. | 7) us Full-load. 1.250 
ОИТ Е Vo Gu | 24 kw. | oF eee Partly-bound tape and string Standstill 1,190* 
Maclean . ............... Open-type _............... 120 kw. | 12-3 metres per sec. Running light. 1.460 
ИИСУСЕ — uU Зо IE РА e Half-load. 1,825 
"Pm fe Cita cS | 25 kw 10-4 metres per sec. Varnished tape. Running light. 850+ 
eb RRGRANDREQUAG d: ТУТА | ys | 10-0 metres per sec. з ‘Three-quarter load. 860+ 
E v ' T 1,3001 
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heating coefficient as given by a number of observers. Ad- 
vantage will be taken of his Table No. III.,* giving a summary 
of these values. Lister takes as a common basis for compari- 
son mean temperature rise and total surtace of coil. 

In order to compare the results set forth in this Paper with 
those mentioned above it is necessary to multiply them by-- 

1. Ratio mean rise/surface rise. | 

2. Ratio, total surface/outer cylindrical surface. 

The ratio (1) is variable and dependent on the conditions of 
the test. From Table II. of this Paper the values of mean and 
surface rise are taken, and the ratio is thus obtained correspond- 
ing to each case inserted in Table III. 

The total surface of the coil is 2,200 square centimetres, and 
the outer cylindrical surface is 618 square centimetres, giving 
a ratio of 3°56. ‚ 

It will be noted that the values from the present tests, for 
the machine running light, and at three-quarter load, are very 
much lower than any others given in the table. This is no 


+ Taken from curve. p. 407, Vol. XXXVIIL, ‘‘ Proc." Inst. Elec. Eng. | 


Standstill, 
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f For normal field current 0-76 ampere. 
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doubt due to the extra cooling produced by the current of air 


from the fan. In this connection it would be interesting to 
carry out a similar series of tests with the fan removed. 

A further indication of the effect of the fan is found on com. 
paring the curve of K plotted on a peripheral velocity of the 
armature base with similar curves given in “ The Dynamo " 
(Hawkins and Wallis).* 

These curves have been plotted in Fig. 14, the curve (0-76 
ampere field current) from the present tests being converted to 
the Hawkins and Wallis basis by multiplying by the ratio total 
surface/outer cylindrical surface —3-56. 

At standstill the value of A is greater than that given by 
Hawkins and Wallis; and yet due to the effect of the fan this 
value has dropped even at the low peripheral velocity of 500 ft. 
per minute, below the Hawkins and Wallis values. Ata 
medium speed the author's value for K corresponds with that 
given by Hawkins and Wallis for open multipolar machines, 
with the coils divided into sections. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


ANNUAL GENERAL MEETING. 

The annual general meeting of the I.M.E.A. was held last Friday, 
when the chair was taken by the President, Мг. Е. M. Lone. Early 
in the proceedings Mr. Guy Calthrop (Controller of Coal Mines) 
attended and addressed the meeting on the subject of coal supplies. 

Mr. CALTHROP said he was glad of the opportunity to come there 
and appeal to the members for their assistance in his task. He did 
not ask for his position, and he could not achieve the best results 
unléss he had the assistance of everybody concerned in the consump- 
tion of coal. He was not an expert in the production of coal, but 
he knew something about transport. The object of the control of 
coal was not to interfere with any business or industry unless it was 
absolutely essential in the nation's interest. They wanted to co- 
ordinate the efforts of everybody who was a consumer of coal, in the 
nation's interest. At this particular time there were two particu- 
larly difficult problems to face—tirst, the supply of London, so that 
everybody should Have their reasonable requirements for next 
winter, and when it was realised that the population of Greater 
London was about one-seventh of the population of the United 
Kingdom, and that London was remote from coalfields, it would be 
seen that it was a pretty difficult problem. Another important 
subject he had to face was the transport of coal. This was largely a 
war of transport. He had the assistance of Mr. Wilson and Mr. 
Wright, who were experts, and with them he had got out a scheme, 
and hoped to get it into operation in about six weeks or two months, 
with the object of getting the coal consumed as near as possible to its 
point of origin, and by that means to save transport. They could 
save seven million ton-miles on the’railways if they achieved all they 
had set out to do. It might happen that certain industries might 
not be able to get the same class of coal as formerly. The coal used 
in electrical supply, tramway and electric railway undertakings in 
Great Britain during the year was just short of seven million tons. 
That might not seem a very large thing, out of a production of 240 
million tons, but every little helped, and if anything could be done 
as regarded the consumption of a less quantity or even as regarded 
obtaining coal from a nearer source of supply he was sure he could 
rely upon their help. Electrical undertakings represented the most 
efficient users of coal in the country. During the summer he would 


* P. 412, Vol. XXXVIII., “ Proc.” LE. E. 


bo glad if they would cconomise in the use of coal to save it for the 
winter. If the war were over to-morrow the transport business 
would not cease this winter. "The difficulties in this country would 
be accentuated next winter, but he hoped they would be able to 
supply everybody with a sufficient supply of coal for essential pur- 
poses. He was aware of the difficulties imposed by the Ministry of 
Munitions and other departments due to the war, and he knew the 
responsibility rested upon him to see they bad what was absolutely 
necessary in the way of coal. But he hoped they would try to get a 
stock of their own during the summer months which would help to 
tide over next winter. We had had an extraordinary winter, more 
coal having been consumed in April this year than had been known 
for many years. He expected they had an interest in prices, and. 
until the Government directed otherwise, and as far as he was able to 
do it, he intended to see the Coal (Limitation of Prices) Act carned 
out, and if they had troubles in that respect and they laid them befor 
the Controller or his department they could rely upon his assistance. 
He congratulated the members on the able and careful way in which 
they had made the returns for which his department had.asked 

W Mr. RUssELL Tay or (chairman of Liverpool Tramways Committee) 
said his department could only make a contract for a considerably less 
quantity of coal than they had last year, and they had to buy small lots 
and the majority of it came from a distance, Was there any hope that 
they might secure sufficient coal from collieries near at hand ? 

Mr. J. D. РЕмвЕв (Dartford) said he usually got a fair amount of coal 
from Yorkshire of good calorific value, but they had had to go elsewhere 
and pay 5s. a ton more. Would the Government make up the difference 
in price ? 

Mr. Н. S. Ertis (South Shields) asked whether Mr. Calthrop could do 
anything to assist them in getting plant such as would enable them to 
make use of an inferior quality of coal. He had used coa] for two years 
which was mined 60 vears ago, mixing with it 25 per cent. of coke breeze. 
and had been getting 800 kw. to 900 kw. out of. boilers designed to do 
1,000 kw. Next year he anticipated a bigger load, and wanted more 
boilers of a type which would enable him to burn the coal he had been 
using. He went to the Ministry of Munitions and asked for two more 
boilers, and was told he could not have them unless there was a risk of 
shutting down munition works. By using the cheaper coal, costing 
11s. a ton compared with fresh wrought, unscreened coal at £1 а ton. and 


by using 15 or 20 per cent. more of it they could get through next winter. 
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Would the Coal Controller assist him to get plant which would enable him 
to save coal? It ought not to be left to the Ministry of Munitions. 

Mr. C. H. YEAMAN (Stoke-on-Trent) asked whether the Coal Controller 
could tell them that he intended to see the prices of coal in the Coal 
(Limitation of Prices) Act were adhered to. How would he deal with a 
case like his Last year and the year before coal was obtained from a 
local colliery, but they were now told it could not be supplied, and that 
the Local Committee would arrange for another supply, and that through 
a middleman. The particular supply which they were recommended by 
the district Local Committee to take was not at the price of the contract, 
or within the limit set within the Coal (Limitation of Prices) Act, but 
about 5s. more. Last year they paid £2,000 odd more than they should 
have done, and this year they would pay about £500 more than that. 
The calorific value was less and the ash was greater. This also involved 
increased cost of transport. and labour. The action taken in that case 
nullified the benefit of the Coal (Limitation of Prices) Act. - 

Mr. Е. W. Purse (Carlisle) associated himself with Mr. Ellis's remarks, 
and said he had to get a lot of Scotch Duff, which was dirtier than the 
coal previously used. They required assistance of the Ministry and the 
Coa! Controller to give them plant which would burn the poorer quality 
coal. 

Mr. Е. AvTow (Ipswich)asked whether Mr. Calthrop could do anything 
to get them cleaner coal. That was an important point. The poor coal 
took more room and required more labour and more haulage, and it 
reduced the capacity of the boilers. At Ipswich they would be put into 
a very serious position next winter with their continually growing load 
for power purposes unless they got a cleaner coal. They had coal with 
an ash content of 17 per cent. to 20 per cent. ; the same coal prior to the 
war had an ash content of 7 to 10 per cent., and therefore the same 
capacity could not be got out of the boilers now. 

Mr. J. А. CRoWTRER (Wallasey) asked how the Coal Prices Limitation 
Act would be applied in renewing contracts if they had to go to another 
colliery of which they did not know the price a year ago. 

Mr. T. D. CLOTHIER (Bootle) said that in the case of an appeal placed 
before the Board of ‘Trade on the limitation of coal prices he got a decision 
with which he did not agree. Were those matters to be closed by the 
new Coal Control Committee, or could they be opened again ў The 
Board of Trade decision did not bring the prices within the Coal ( Limita- 
tion of Prices) Act. 

Mr. C. F. McINNEs (Gravesend) asked whether the Controller would 
deal with sea-borne coal or only with railway transported coal, 

Mr. Car THBOP said sea-borne coal came under his control as much as 
railway borne or canal borne coal. In regard to contracts and the 
difficulty of not getting the quantity required, if there were cases where 
contracts had not been renewed, he would be glad to have information 
in regard to them. If there was a necessity for coal, and if there was any 
ditficulty in obtaining it, he would be glad to help in that direction also. 
Mr. Pember apparently wanted him to assist him financially, but he 
thought the Coal Controller had enough to do in other directions, With 
regard to Mr. Ellis’s questions, he was quite willing to assist anybody in 
regard to plant who was prepared to make out a real case of economy 
in coal consumption, or if they said they would not take any coal out of 
the pita, having it lying by them. The case which Mr. Yeaman men- 
tioned was one of which the details should be brought to his notice. 
with regard to obtaining cleaner coal, he would assist them in dealing 
with complaints of that nature if he could get the names of the collieries 
from which dirtier coal came, It was casier to deal with a real case than 
With à general question. | 

A vote of thanks to Mr. Calthrop was then passed. 

The President then moved the adoption of the report of the ('ouncil, 
and in reference to the paragraphs on '' Model General Conditions of 
Contract," moved that the resolution of the General Meeting of 1913 


referred to therein be rescinded. 


Mr. AYTON seconded. 

Mr. PURSE moved an amendment that the resolution be referred back, 
subject to no action being taken until the matter had been referred to 
the Association again in full meeting. 

uon W. ВАЕНАМ (Watford) seconded, and the amendment was 
carried. 

Mr. 8. E. FEppEN (Sheffield) asked whether the President could give 
them any later news with regard to the Board of Trade Committee rc- 
ferred to in the report under “ British Trade after the War." 

„Мг. Н. Farapay Procror (Hon. Secretary) said their work had been 
divided into two Board of Trade Committees. 'The Board of Trade 
Committee referred to in the report was the first Committee appointed 
to deal with electrical trade after the war The Association gave evi- 
dence before that Committee, and at a later stage the Board of Trade 
appointed another Committee, now generally referred to as the Power 
Committee, which he believed was appointed more or less at the instance 
of the former one, and was especially prohibited from touching upon 
municipal trading. "With regard to the new Committee the Council was 
not satisfied with the representation. The members of the Association 
had beervcircularised, asking that a resolution should be passed by their 
respective municipalities requesting the Board of Trade to give more 
adequate representation, to municipalities and many of them had done 
зо. The President of the Board of Trade had agreed to give an increase 
of three municipal representatives. 'Their Hon. Secretary would 
presently put forward a resolution which the Council had passed that 


morning with reference to that representation. The Secretary of the 


new Board of Trade Committee had requested the Association to submit 
the names of a witness or witnesses to give evidence before them, but 
within the last two or three days they had altered their request and said 


that owing to their desire not to duplicate evidence they thought it 
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would suffice if one witness was forthcoming to give evidence before 
them, and they would advise on the particular points on which they 
wanted evidence. The last letter seemed to indicate that there was 
only one point on which they wanted evidence. 

Ald. PEAnsoN (Hon. Solicitor) said this matter had been discussed 
several times, and the Council had passed the following resolution, which 
he moved on their behalf :— | 

* “That the Incorporated Municipal Electrical Association in 
Annual Meeting assembled desired to request the President of the: 
Board of Trade to accept the recommendation of this Association 
in conjunction with the Association of Municipal Corporations in 
regard to the three additional members he has undertaken shall be 
added to the recently appointed Board of Trade Committee on 
Electrie Power Supply." 

It was perhaps unwise to ask that they should have the right to 
suggest all the names that should be added to the Committee. The 
Association of Municipal Corporations were no doubt deeply interested 
in the subject as well as themselves, and the Council thought it would 
be better if they associated themselves with the other Association so 
that they could have the benefit of their support in any pressure they 
desired to bring on the President. of the Board of ‘Trade. 

Mr. J. Н. CLOTHIER (St. Anne’s-on-the-Sea) said the Urban District 


Councils Association had sent outa letter, he presumed to all members of 


their association, in which they asked for suggestions of names of gentle- 
men for appointment on the committee. Had they not better add the 
name of the Urban District Councils Association to the resolution as well ? 

Mr. Purser said he knew a gentleman who was chairman of a district 
council, and was an engineer as well, who had been asked to consent to be - 
nominated. | Hethought he was a suitable representative. 

Mr. A. H. Suaw (Ilford) said he agreed that the Urban District 
Councils Association should be ineluded in the resolution. ` 

Mr. Влкнлм (Watford) said his committee had had a similar letter, and 
they had nominated a candidate from the Council. 

Mr. Н. R. BancE (chairman of the Poplar Electricity Committee) said 
they must. be represented on the committee and not by the people the 
Board of Trade chose, who might be selected because they were associated 
with big companies, He had opposed the inclusion of the Association of 
Municipal Corporations in the resolution, but the main thing was to save 
themselves from private undertakings being against them. He thought 
the meeting would do well to take the resolution as the committee left 
it. They should get the power to nominate three representatives and 
fight out the matter afterwards with the Association of Municipal Cor- 
porations as to who had the two or the one, and he thought they would 
come to a more or less amicable agreement. 

Ald. PEARSON said if there was any strong feeling in favour of bringing 
in the Urban District Councils Association he did not think any objection 
would be raised by the Council. 

Mr. T. RorEs (Bradford) said in the event of the Board of Trade de- 
clining to agree to the Council's request he suggested that the Council 
should consider whether any evidence should be placed before the com- 
mittee, If three so-called municipal representatives were on that com- 
mittee who were not heart and soul municipalisers the position of the 
municipalities would be worse than if there was only one municipal 
representative. Could the President say whether the -Association of 
Municipal Corporations was going to put in any engineering evidence 
given by a municipal P^ngineer ? If so he thought it was time the I. M. E A. 
took strong action, Jf their Association could not represent the engi- 
neering side of that matter it was time it shut up shop altogether. 

Ald. WALKER (Manchester) said he had brought forward a proposal 
similar to Mr. Roles’ but after consideration the Council decided upon 
the resolution nov hefore the meeting. He thought they had the right 
to take note of what had occurred with regard to the evidence to be given. 
Originally they were asked to provide “ witnesses." Now that had been 
watered down to “a witness," and the committee asked that the name 
of the witness should be furnished to them, and said they would indicate 
to him the points on which they desired him to give evidence. That 
was not the right way to go about getting evidence. "They should have 
left ıt to sume extent within thecontrol of that association. In the event 
of a refusal to allow the nominations to go forward he would be prepared 
to recommend that consideration be given to the advisability of refusing 
to tender any evidence, but it was for the municipalities to see to it that 
their representatives and evidence were given a predominating position. 
He could not conceive of the legal department of any city council taking 
upon it to represent the electricity department before the committee. 
If it happened in any public authority of which he was a member there 
would be serious trouble. The legal and electricity departments could 
formulate in consultation a policy, as recommended. by the Association, 
which could be put as an ultimatum to the Board of Trade. 

Ald. PEARSON said he sincerely hoped nothing in the nature of a threat 
would be added to the resolution. They could make trouble without 
threatening it beforehand. In the event of their not getting proper 
representation they should call a meeting and take instructions as to what 
should be done. If it was desired that the Urban District Councils 
Association should be brought in he suggested that an amendment to that 
effect should be moved. 

AM. J. P. SurrR (Barrow-in- Furness) said this was a pure question of 
power supply, and he could not see why the Association of Municipal 
Corporations should come into the question. Ав far as the working of 
that association with them was concerned their experience had been 
unfortunate. They would get better representation if they acted alone. 
He thought their Association should appoint at least two out of the three 
representatives, and that they should be engineering members. The 
committee should give the Association information as to what points 
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they wanted dealt with and the Association should select the right man as 
a witness. He agreed that they should not add any threat to the resolu- 
tion. 
. Mr. Purse said he would move an amendment to the resolution to 
include the Urban District Councils Assocation. That Association had 
been asked to nominate a gentlemen, togiveevidence he thought. That 
gentleman appeared before the Association on the previous day and was 
questioned as to his capabilities for giving evidence. He was a Chairman 
and also an engineer. ° 

Tbe Hon. SECRETARY said the Association of Municipal Corporations 
had been asked to give evidence. They had decided that it was desirable 
that evidence should be forthcoming on their behalf from a large town, 
а town of middle size and а small town.and the Council had presumably 
adopted a proposal that representatives should be put forward from 
Leeds, Blackburn and Sutton Coldfield. He believed one of those 
gentlemen was an engineer. | 

Ald. PEARSON said the amendment was: That the words “апа the 
Urban District Councils Association " be inserted in the resolution 
immediately after the words “ Association of Municipal Corporations." 

Mr. SHaw (Ilford) seconded the amendment, and it and the resolution 
as amended were carried unanimously. 

Mr. RoLEs said they should have a definite policy before their repre- 
sentative gave evidence before the Committee. The large and small 
towns would probably have different ideas. They should consider the 
matter first separately and afterwards jointly and make a joint report. 

Mr. ELLIS agreed with Mr. Roles. They would be absolutely cut out 
unless their representative produced a different scheme. 

Mr. RoLEs moved “that it be a request to the Council to prepare a 
report outlining the policy of this Association in regard to the organisation 
of electricity supply." "The resolution was carried. 


The result of the election of Officers and Members of Council for tho - 


year 1917-18 was then announced as follows :— 


Prbsident: S. J. Watson (Bury); Senior Vice-President: Е. Ayton | 


(Ipswich); Junior Vice-President: J. Roles (Bradford) (Past Presidenta 
Н. Richardson, А. C. Cramb and Е. M. Long continue in office); Hon. 
Solicitor: Ald. G. Pearson (Bristol); Hon. Secretary: Н. Faraday 
Proctor (Bristol); Hon. Treasurer: J. E. Edgcome (Kingston-on- 
Thames). Members of Council : (Engineers) S. T. Allen, J. Н. Bowden, 
S. E. Britton, J. Christie, W. W. Lackie and S. L. Pearce; and (Committee 
Representatives) Coun. H. R. Barge, Coun. A. Sinclair, Ald. W. Walker 
and Ald. C. West continue in office. New Members of Council: (Еп- 
‘gineers) S. E. Fedden (Sheffield) ; W. T. Kerr (Hereford); J. A. Robert- 
son (Salford) and (Committee Representatives) Ald. A. R. Jephcott (Bir- 
mingham) and Ald. Robinson (Bradford). | 

The Hon. SECRETARY stated, in reference to the clause in the report 
regarding ‘‘ Alleged Preferential Charging at Hackney,” that £1,000 had 
been voted in support of the Hackney Council’s defence. 


It was agrecd that the question of the place of the next Annual Meeting | 


be left in the hands of the Council. 

Mr. Purse called attention to the fact that power companies and 
private interests seemed to get. what they wanted from the Ministry of 
Munitions in regard to extensions of plant, but municipalities were not 
allowed to make extensions, and consequently might have to shut down 
on various occasions during the winter. There must have been great 
favoritism to power companies and private interests. The power com- 
panies could thus take customers the municipal undertakings had to 
refuse. Drastic action ought to be taken in regard to that matter. If 
the Ministry of Munitions would not give them satisfaction they should 
ask their Members of Parliament to ask in the House how much money 
had been loaned for extensions of plant te power companies and private 
interests and municipalities, respectively. 

The Hon. SECRETARY said the matter could best be brought to a head 
by asking the members who had facts bearing on the subject to bring 
them before the Council who would try to get some explanation from the 
Government. | 

Mr. T. D. CLOTHIER (Bootle) suggested that when circulars and in- 
quiries were received by members they should be sent to the Secretary 
and that permanent records should be kept of them. Such matters as 
records of labour conditions would be worth keeping. 

Mr. J. E. Ерасоме (Kingston-on-Thames) said keeping a bureau such 
as Mr. Clothier suggested would be a pretty big thing if carried out 
thoroughly. From the Treasyrer’s point of view it would necessitate 
considering the question of increasing the subscriptions. 

Bailie SMITH (Glasgow) moved a vote of thanks to Mr. Long for the 
way he had filled the Presidential Chair and conducted the business of 
the Council during the past year, to the Hon. Solicitor (Ald. Pearson), 
the Hon. Treasurer (Mr. Edgcome) and the Hon. Secretary (Mr. Faraday 
Proctor). The motion was carried with applause. 


— 


At a special meeting which followed the members approved proposed 
alterations of the Articles of Association in reference to the election of 
Members of Council. 

With regard to the resolution set out under '' Articles of Association ” 
in the Council's report, Mr. Purse said he would have preferred the figure 
to be 100,000 instead of 50,000. 

Mr. SHaw did not think population should govern the matter. It was 
important that Urban District Councils should be represented on the 
Council, and it was possible that the proposition before the meeting 
would not altogether meet that requirement, Ho would move that 
there should bo 12 engineer members on the Council, not legs than three 
pf whom should represent Urban District Councils. e 

Mr. Barua (Watford) seconded Mr, Shaw'a amendment. 
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Mr. A. NıcHoLs Moore (Newport, Mon.) supported the Council's 
proposal. 
The amendment was lost, and the resolution was carried. 


ANNUAL REPORT OF THE COUNCIL. 


The following is an abstract of the annual report of the Council sub- 
mitted to the annual general meeting of the Association on Friday last :— 

Membership.—The membership of the Association stands at 274. 
There is a decrease of two in the total membership, the decrease being 
in the Associates’ class. 


Model General. Conditions of Contract.—At the last annual general 
meeting of the Association it was pointed out that for two years pre- 
viously the Council of the Association had been in negotiation with the 
Council of the Association of Municipal Corporations on what were then 
known as the '“ Beama ” clauses of the Institution model general con. 
ditions. As no report was received from the Association of Municipa! 
Corporations on the subject, and as that Association did not respond to 
the repeated applications of the I.M.E.A. Council to complete their 
consideration of the matter, it was suggested by the Council of the 
I. M. E.A. at the annual general meeting last June that the resolution of 
the annual general meeting of 1913 should be rescinded and the condition. 
provisionally adopted. This proposal was withdrawn at the time. as the 
meeting was given to understand by a member of the association that the 
Law Committee of the Association of Municipal Corporations had 
approved the final draft, and that all that remained to be done was for 
the Council of the Association to report to the general body of members 
on the subject. Since then the Council has definitely ascertained that 
the statement referred to was made by thc member concerned under a 
misapprehension, and that no agreement on the subject had been come 
to by the Association of Municipal Corporations. Further recent 
inquiries by the I. M. E. A. have resulted іп а reply from tho Association 
of Municipal Corporations admitting that the subject is in a position that 
cannot he regarded as altogether satisfactory. It may be pointed out 
that the matter has now been before the Association of Municipal Сог. 
porations since the year 1913. The present deadlock can only be re- 
moved by the general meeting rescinding the resolution of 1913, and so 
enabling the Council of the Association to move in the matter indepen- 
dently. The Council therefore recommend to the general meeting that 
the resolution referred to be rescinded, and the matter left in the hand: 
of the Council. 

Supply of Electricity Bill.—Immediately after the business meeting: 
last June, a joint meeting of representatives of the Council of the Aso- 
ciation and of the Association of Electric Power Companies was held, 
and it was decided to form a Joint Committee to deal with the Supply 
and Electricity Bill now in draft, and to invite the I.M. E. A. to appoint 
three representatives in addition to Mr. H. Faraday Proctor, who had 
been appointed joint honorary secretary of the Committee with Mr. de 
Turckheim. Mr. F. M. Long, Ald. Walker and Mr. J. W. Beauchamp 
were appointed to represent the Association. As the outcome of the 
work of the Joint Committee, several new clauses have been embodied 
in the Bill. These new clauses deal with the granting of wayleaves over, 
under or through private property, the construction of lines over ground, 
the re-drafting of the clause dealing with the giving of partial supply 
in certain cases (stand-by), the supply to districts where there are no 
authorised undertakers, obligation of undertakers to furnish a supply, 
methods of charging, charging and maintenance of olectric vehicles, ёс. 
The various clauses in the Bill were gone through, and evidence in sup- 
port of the same was given in considerable detail by your president, Mr. 
Faraday Proctor and Mr. Roles on behalf of the I.M. E.A., and Mr. W. 4. 
Chamen for the LA. E.P.C., before the Board of Trade Committee on 
Electrical Trade after the war. 

Linking Up.—On the same day, at a similar meeting. the I.M.R. 
was invited to appoint five representatives on a joint committee in 
addition to Mr. H. Faraday Proctor, who was appointed joint honorary 
secretary with Mr. de Turckheim. The I.M.E.A. representatives are 
Messrs. Т. Roles, S. L. Pearce, К. A. Chattock, W. W. Lackie and J. H. 
Bowden. Several meetings of the Joint Linking-up Committee have 
been held, and local Committees have bcen appointed in various dis- 
tricts throughout the country, all of whom have had meetings and аге 
getting out statistics and other information, and in some few instances 
considerable progress in the matter of linking-up has actually been made. 


Eastbourne and the Board of Trade.—'The Council have received а 
number of suggestions from members in regard to this matter, and these 
suggestions have been dealt with by & special sub-committee, whose 
report has been received. In view of the fact that the recommendations 
of the officer of the Board of Trade were not adopted by the Board of 
Trade, and bearing in mind that the electrical adviser to the Board of 
Trade is retiring from office in June, 1917, and that, therefore. it was 
difficult to take up the question of detail with him, further consideration 
of this matter has been deferred. 

Training of Disabled Sailors and Soldiers.—At the invitation of the 
Institution of Electrical Engineers the I.M.E.A. nominated Mr. J. W. 
Beauchamp to serve on the committee formed by the Ministry of Labour 
to make inquiries into the question of the employment of disabled sailors 
and soldiers in the electrical industry, and the training necessary for this 

urpose. Mr. Beauchamp also represents the Association on a similar 
but distinct committee formed by the Ministry of Labour. | 

Engineering Standards Committee,—The Association has contributed 
£21 to the funds of this Committee, and continues to be represented 00 
many of its sectional committees, eub-committees and panels, 
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Research on Buried Cables.—At the request of the Institution of 
Electrical Engineers, the Council of the I.M. E.A. issued an appeal to 
undertakings represented in the Association to support financially the 
Institution in the work which it was carrying on in this matter. 

British Trade After the War.—Following the resolution passed at the 
last annual general meeting which was communicated to the Prime 
Minister, the Engineering members of the Association were circularised, 
and the honorary secretary, Mr. Faraday Proctor, attended on several 
occasions before the Board of Trade Committee on electrical trade after 
the war. The President, Mr. F. M. Long, and Mr. Thos. Roles, of Brad- 
ford, also gave evidence. The report of the committee has not yet been 
published, 

As previously mentioned in this report, evidence was given at great 
length in support of the various clauses of the Supply of Electricity Bill, 
and also in connection with various recommendations put forward as to 
the constitution, duties and limitations of Government departments, 
concerned in the regulation of the actions of electrical undertakers, and 
the supply of electricity generally. 

Alleged Preferential Charging at Hackney.—The members will be aware 
that the Gas Light & Coke Co. are bringing an action against the Hackney 
Borough Council on a case of alleged preferential charging. The Council 
considered that Hackney had a very good case, and strongly recom- 
mended the members of the I.M. E. A. to contribute towards their defence. 
The Council take this opportunity of again reminding members that their 
promises of contribution should be sent in as carly as possible. 


Articles of Association. — Тһе Council have given very careful attention 
to the question of the revision of the articles, providing for postal ballot, 
and also for an altered constitution of the Council. The proposals as 
regards the alteration of the articles have already been communicated 
toevery member. The effect of the alterations is that while the number 
of the Council—viz., 25 members—is not increased, there will be only one 
vice-president and only one past president ; thus adding three to the 
number of ordinary engineer members of the Council, without increasing 
the total number, or altering the present proportion between engineer and 
committee members. As regards the question of the definite representa- 
tion of all sizes of undertakings, small as well as large, the Council are of 
opinion that this will be better dealt with by a resolution of a general 
meeting, rather than by embodying any decision arrived at in the articles, 
as any resolution adopted could be amended if occasion arise without the 
formalities necessary for an amendment of the articles of association. At 
the forthcoming annual general meeting, therefore, a member of the 
Council will move a resolution somewhat in the following form :— 


"That whereas by Article 28 there shall be 18 ordinary members: 


of Council, 12 being engineer members of the Association, and six 
representing municipalities, and by Article 29a, four engineer 


members of the Council and two municipal representatives of the 
Council shall retire annually, it is resolved that annual elections 
be so arranged that there shall, during each year, be nine engineer 
members on the Council from undertakings owned by local authori- 
ties where the population of the area of supply exceeds 50,000 ; 
. ` and three engineer members from undertakings owned by local 
authorities where such population does not exceed 50,000.” 


Electric Vehicle Committee. —D uring the past year the scope of the Elec 
tric Vehicle Committee has been widened, as is indicated by its new title 
“ The Electric Vehicle Committee of Great Britain. Formed under the 
auspices of the LM. E. A." 


Honorary Treasurer's Report. —The general expenses and postages show 
an increase due to increase in work undertaken. The cost of printing is 
higher because the '' Proceedings " were larger. Total expenditure is 
£545, or £50 more than last year. The income from subscriptions is 
normal, and the revenue from “ Proceedings " £154, an increase of £50. 
The receipts from members’ and delegates’ fees are normal, and the total 
income is £554, as against £506, leaving a balance of £10 as surplus for the 
year. The total surplus of assets over liabilities is £936, so that the 
Association continues to be financially sound, but there is no margin for 
expansion, and it is a question whether the subscriptions should not be 
raised so as to enable the Association to deal with more advantage with 
questions affecting the interest of that section of the industry repre- 
sented by the Association. i 


Agricultural Development.—The Paper submitted by Mr. W. T. Kerr, 
of Hereford, at the last Convention on ‘‘ The Use of Electricity in Agri- 
culture,” led to the formation of the Committee on the Development of 
Electricity in Agriculture. The following members of the Council were 
appointed to form the nucleus of this Committee: Messrs. Long, Ayton, 
Britton, Christie, Allen and Faraday Proctor, with Mr. Britton as con- 
venor, and the following sub-committees have been formed : Publicity 
(Mr. W. T. Kerr, chairman) and Technical (Mr. F. M. Long, chairman). 
The committee have in preparation a pamphlet on the subject with a 
view to distribution at the present Convention. 

It is proposed to invite representatives of Government departments, 
agricultural societies and electrical associations to serve on the com- 
mittee, so as to co-ordinate co-operative effort in carrying out the objects 
of the committee. 


The Honorary Secretary.—' The Council desires to place on record its 
appreciation of the untiring and valuable services of the hon. secretary, 
Mr. H. Faraday Proctor. During the past year, in addition to devoting 
в very great deal of time and personal effort to the normal work of the 
Association, he has undertaken a large amount of work in connection with 
matters arising from the state of affairs caused by the war. | 


THE ELECTRICAL PROPERTIES OF GASES. 


(Concluded from page 315.) 


In his fourth lecture, Sir J. J. Thomson exhibited photographs of 
spark discharges and of lightning flashes, some of the latter showing 
black (reversal) branches and multiple discharges, bands of many 
fairly parallel lines. The “ roll” of the thunder, he remarked, was 
partly due, no doubt, to reflection from clouds; but with flashes 
miles in length the acoustic effects of the discharge would naturally 
be drawn out, and as the observer might be equally near two points 
of an oblique discharge, the sound might momentarily be intensified 
into a crash. Lightning conductors should be regarded from two 
points of view: (1) As decoys to draw the discharge they should 
offer the shortest path to earth. The ordinary electric resistance of 
the conductor was of little importance for the sudden rushes ; it was 
more a question of inertia, like setting a tube full of liquid suddenly 
into motion. In a demonstration a spark-gap was shunted by 7 ft. 
of wire; the ordinary current went through the wire, the gas dis- 
charge through the gap. From this point ôf view a bad conductor 
was worse than no conductor at all, and a conductor on the neigh- 
bour’s house better than one on one'sown. (2) Toreduce the intensity 
of the field. For this purpose the conductor should end in points, 
from which a stream of negative electricity would escape, forming 
a layer of that electrification above the house and below the positively 
charged cloud, so that the house became surrounded by ionised 
conducting air, like Faraday's metallic cage. The wind would dis- 
tribute this layer, and towns might conceivably be protected by 
placing apparatus to produce ionisation in such a position that the 
wind should spread the ionised air as a shield over the town. 

Prof. Thomson then demonstrated the appearance of the discharge 
through gases by a series of experiments under different conditions, 
especially of potential, gas pressure and electrode distance. At 
ordinary pressure a spark passed through a tube ;] as the pressure 
was reduced the glass shone with a bluish glow, then'a diffuse reddish 
glow filled the tube, giving way to a green phosphorescence of the 
glass. Finally, a velvety glow spread over the kathode ; next this was 
the narrow dark space of Crookes; then the short negative glow 


and the dark space of variable length of Faraday, beyond the 
luminous positive column up to the anode. When the kathode was 
perforated, a stream of positive rays (not deflectable by the magnet) 
was seen to pass through the canals. Broadly speaking, the potential 
required for the discharge was greater the greater the electrode 
distance and the greater the gas pressure ; but it was extraordinarily 
difficult to get very short sparks, and with constant gas pressure 
there was, in fact, a preferential electrode distance which a spark 
would cross rather than either a longer or a shorter gap. Similarly, 
there was a preferential gas pressure with constant electrode gap. 


М ` IN ica е 


Fra. 1. Ета. 2. 


The essential thing was the quantity of gas between ће electrodes, 
as Fig. } exemplitied, in which the potential was plotted against the 
quantity of matter as abscissa. At A there was little, at B abun- 
dant, matter, and in both these cases the discharge would hardly 
pass, whilst C marked the optimum discharge conditions. In one of 
the demonstrations a glass tube was so shaped that it formed a flat 
coil and two bulbs, joined by a narrow tube, all in a closed circuit. 
In the narrow tube the wire electrodes approached one another 
within 0-5 mm., whilst the flat coil had a length of 0-5 m. ; the dis- 
charge preferred to take the long way round. In another experiment 
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aspark-gap in air shunted a wider electrode gap in a tube which was 
being exhausted. At first the spark crossed the outer gap, then the 
discharge passed within the bulb, and at the highest exhaustion the 
outer gap was again preferred.‘ In a third similar experiment the 
electrode distance was altered ; the kathode of the vacuum tube was 
floating on mercury, and was raiscd or lowered by altering the 
mercury level. First the discharge preferred the outer path, then 
it crossed the shortened gap inside, and finally again the outer path. 

Before passing to the striated discharge, Prof. Thomson (fifth 
lecture) went. back to the discharge conditions and F ig. l. To sus- 
tain the discharge, a supply of ions had to be kept up. An electron 
colliding (in the field) at sufficient energy with molecules would 
'* breed " more — and + ions, at the rate of interest compounded, 
not yearly, but every day or second. When 44 — A ¢# (e.g., where a 
was 1+5/100), one electron travelling 3 mm. could create &—20 
electrons, and create three millions on a path of 15 mm. Yet those 
electrons would be swept over to the anode and vanish, and the dis- 
charge might fail. The sluggish positive ions were hence drawn into 
the explanation ; their part was perhaps exaggerated, Sir Joseph 
said, though theoretically they had to be considered. The radiation 
from the walls struck by the + particles had been overlooked, he 
thought, and there were other agencies helping the + particles in 
creating the one negative particle required for maintaining ionisation. 
If X were the electric force, À the distance between one collision (of 
an electron and molecule) and the next, when the previous history 
of the electron was wiped out, Q the energy required for 
ionisation, V the potential between electrodes at distance d, p tho 
gas pressure, then XAe=Q, Xe—Q/A and Ve—Qd/A, and V varied 
аз 4р, i.e., as the quantity of gas in the gapd. Now, if it were easy 
to get up to enormous numbers of collisions with sufficient gas, those 
numbers would rapidly fall off likewise if eithcr the gas pressure p 
or the gap d were much reduced. From millions of ions we might 
come down to, say, five, and it might need 1,000 positive ions to 
produce a fresh ion. For that reason the discharge might fail at 
A in Fig. 1, owing to there not being enough gas in the gap. The 
optimum condition in the case of air (C in Fig. 1) corresponded to 
300 volts, and the prcduct, gas pressure x distance pd was 7, when 
p was measured in mm. of Hg and d in mm. A gap of 7 mm. would 
be about-15 times the free path of the molecules. 

As mentioned, ions might also be produced by radiation. For 
instance, by a Röntgen radiation, which gave rise to a peculiar 
dark olive green (not the ordinary yellow green) phosphorescence of 
glass. This was demonstrated with the aid of the bulb, Fig. 3, 
which had two kathodes, K, and K,, К, being within a capillary tube, 
from which it did not project. When the discharge passed first 
between K, and A, a bluish stream was seen ; when the kathode К 8 
was joined up, the appearance changed, and a reddish, very soft 
radiation (well up in the Schumann region) was noticed between K , 
and the spot P opposite K,, which showed this dark green phos- 
phorescence. That a gas only began to radiate when the electrons 
exceeded a certain minimum energy was shown with the aid of a 
Wehnelt kathode; at 40 volts the gas in the bulb remained dark, 
at 80 volts the whole gas phosphoresced. 


Fic. 3. 


In the ordinary discharge the field was uniform, and the graph of 
the energy required to break up the molecule was a straight line. 
Not so in the case of the striated discharge. As the gas pressure in 
a tube was reduced (demonstration), the positive column increased 
in intensity and length, and then separated into bright and dark 
patches; on further reducing the pressure the intensity diminished 
again, the striation became indistinct, and finally there was only the 
greenish phosphorescence of the glass. Тһе distance between the 
striations depended upon the diameter of the tube; in the narrow 
portion of a tube the striations crowded up, and were more difficult 
to produce. In the next demonstration Prof. Thomson showed 
that striations might be produced even between electrodes which 
were at the same potential. The two kathodes K, and K, (Fig. 3) 
were connected and earthed, K, being adisc perforated in the centre. 
Yet the whole space from A to K, was filled with the discharge ; 
when, however, the current was reversed, the part K,A, remained 
dark. That seemed paradoxical. When we were dealing with gases 
at low pressure, however, we were no longer dealing with forces 
at any particular point, but with the average force over a distance 
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which was considerable when compared with the mean free path. 
A certain energy and velocity were needed for the electrons to produce 
ionisation. Аз long as the free path was short (fraction of a mm.) 
the Q was equal to XA (leaving the e out), as generally in energy. 
But when the A was several cm. in length in a vacuum, the Q de- 
pended on the X, not at the beginning or at the end of the path, but 
on the average value of X. "The force might be negative at the 
beginning and yet have a positive average value; thus it was 
possible to get à current with no potential between the terminal: 
(Kı A, in Fig. 3), or actually against the potential. In investigating 
the striations at very low pressures he had made use of the Torricelli 
vacuum (a barometer tube, containing two electrodes connected by a 
sheet of glass) and the pencil of soft radiation (K,A of Fig. 3) from à 
kathode encased in a capillary. He floated the horizontal tube on 
mercury, so that the striations were brought up to the vertical 
pencil of rays and deflected P. In this way he had obtained the 
curve roughly indicated in Fig. 4, the convex side of the striation 
facing the negative terminal. Just in front of the luminous crescent 
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the force was negative, but it increased rapidly as one came closer 
to the luminosity ; it then turned positive, dropping off on the other 
side, becoming negative again, and so on. On the steep side of the 
striation the negative force certainly preponderated, and it was 
actually negative at sufficiently low gas pressure when these effects 
were exaggerated. But how were the striations kept stable ? Sup- 
posing we started from a spot, at which the force was negative and 
had been negative for some time. An electron there would be unable 
to ionise the gas, and the spot would be dark. As the electron pro- 
ceeded it would get into a stronger field and ionise the gas; but th: 
resulting + particles would move slowly and almost appear sta- 
tionary. When the number of + particles equalled the —, the charge 
would be nearly neutralised, and the graph of the force would become 
horizontal, then fall off, because the — particles would be attracted 
back by the +. The rate of ionisation might, however, continue 
to increase for a time, because the maximum force did not coincide 
with the mean maximum. Striations would arise between two 
points if the drop of potential between the two were less than the 
average value required for continuous discharge. 

In the last lecture Prof. Thomson considered first the connection 
between gas ionisation and luminosity. When the discharge was 
sent through a tube, different colours appeared in different parts: 
there was no ionisation in the dark spaces we knew, and the question 
arose: Was the light the result of ionisation, and did we get light 
where we had ionisation ? Before light and ionisation set in, the 
particles had to be speeded up to certain values ; but was ionisation 
essential to luminosity ? There were cases of luminous gases without 
ionisation ; vapours of iodine, anthracene and other compounds, with 
several benzene rings, became luminous in ultra-violet light without 
any trace of ionisation. Yet the exceptions might be apparent only. 
There was no actual ionisation, but perhaps a quasi-ionisation, 4 
shifting of the electrons which acted as mortar for the atoms in the 
molecules. These electrons might be differently grouped, double 
bonds be changed into simple bonds : C=C, C into —C—C-— ; that 
might be so in phosphorescence and other forms of cold light. The 
converse question, Was there always luminosity wherever ionisation 
appeared ? was difficult to answer, because ionisation was far more 
easily detected than luminosity. Röntgen rays sometimes carried 
ionisation without light ; in any case, it could not be said that com- 
plete ionisation was necessary forlight. Another question :—At what 
stage did theluminosity sct in; when the electron left the atom, or 
when it returned to its atom? In the striated column it might be 
either way ; but some experiments of the lecturer's supported the 
latter view. He let soft X-rays impinge on solid oxides at different 
speeds, and studied the variation of the radiation with the speed. 
He found that a ccrtain voltage (15 or 20 volts) was required to start 
radiation. On increasing the volts the radiation increased, bu! 
remained mostly of tho same type, until a jump occurred and another 
type of radiation appeared. That was repeated, and the radiation 
remained in each successive step of a certain type (though not entirely 
so). That was difficult to understand if the radiations were to be 
due to the emission of electrons which took place at increasing speeds. 
but was compatible with the view that the radiation was due to the 
return of the electron, which was at the same rate for all speeds. The 
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different types were explained by the assumption that the positive 
residue to which the electron returned retained sometimes one, 
and sometimes two charges, &c., and that the spectroscopic type 
changed in accordance with the charge. By altering the condition 
of discharge (in the induction apparatus) the cischarge through, 
argon was known to change from pink to blue ; that might be a case 
of different charges. Here ionisation would be essential. When 
a bulb contained a mixture of hydrogen and chlorine, and was placed 
inside a discharge coil, the green chlorine ring was seen close to the 
glass wall and the pink hydrogen glow in the inner portion of the 
bulb, because the chlorine was the more difficult to ionise, and was 
hence ionised only in the strong field close to the coil. In another 
demonstration (after Gehrcke and Reichenheim) a dried paste of 
alkali salts was fixed to the top of the anode, which was surrounded 
by the kathode in the shape of a coil of stout aluminium wire ; the 
bombarded salts sent a beam of red positive rays upward. 

There was a difficult point, however. How could the hydrogen 
atom, if consisting only of a positive nucleus and onc electron, give 
the infinite number of lines of the Balmer series ? Two views had 
been suggested : (1) If the electron circulated at different speeds, 
there would be many kinds of hydrogen atoms, and the spectrum 
ought to be continuous; hence something between (1) and (2) 
equilibrium positions at certain distances, seemed more probable. 
The repulsive forces required to maintain the equilibrium positions 
might be of centrifugal nature. In hydrodynamics the liquid of a 
vortex ring moved in circles, such that the product of velocity. and 
radius was constant and proportional to the number of vortex lines 
included, and if the number of vortex lines were 1, 2, 3. ., there 
would be equilibrium positions at the definite distances, 1,2,3. In 
the hydrogen rings the electrons would be at different distances from 
the positive particle, and there ought to be hydrogen atoms of different 
chemical properties therefor. "There was no evidence of this so far, 
but many things had not been found out before we knew what to 
look out for. There was another way of accounting for the second, 
very complicated spectrum of hydrogen. Һпаріпе the — and + 
particle held together by curved lines of electric force ; an electron 
shooting across these lines would disturb the equilibrium and set up 
vibrations depending upon the contiguration of the lines of force ; 
Professor Thomson seemed to assume that there would be a system 
of lines of force between the negative and the positive particles. 

As regards the structure of the atom, the character‘stic X-ray 
spectra were exceedingly simple, and the frequency of these radia- 
tions were proportional to the squares of the atomic numbers N 
(Moseley), which merely indicated the number of the elements in the 
sequence of the periodic table. The atomic weights (at. w.) them- 
se'ves—at any rate of the elements of small at. w.—differed by 
small amounts onlv from integers (Prout), and the atoms were 
believed to be built up of units (of mass of hydrogen atoms), making 
up the positive charge proportional to the number of these units, 
and thus to the at. w., and to be held together by free electrons 
in number proportional to N. Without the electrons the atoms 
would be unstable. We knew too little about intra atomic forces at 
the smallest distances. With regard to the at. w. below 40 (calcium), 
however, it was striking that the quotient at. w./4 left either the re- 
mainder Oor 3, not 1 or 2 (except berylliumand nitrogen). One could 
understand that if the number of free (inside) electrons required for 
stability were always to be an even number and at least equal to 
half the at. w. That rule would exclude an clement of at. w. 2. 
As regards at. w. 3, half of 3 would be 3/2 or 2 (nearest even number), 
во the element should have 3+ and 2— charges, ог one resultant 
positive charge, like the hydrogen atom itself, from which it might be 
indistinguishable chemically. The body X—3, found by Sir Joseph 
by positive-ray analysis, was probably identical with hydrogen. 
Going through the at. w., Sir Joseph showed that, of the elementa of 
at. w. 1, 2, 3, 4, 5, 6, 7, 8,9... , (2), (5), (6) should not exist, and 
did not exist (4 of 5 would be 5/2 or 3, cdd, not even) ; (3) seemed to 
exist ; (8) ought to exist, but was unknown; whilst (9) (beryllium 
or glucinum) ought not to exist, but did exist. Above 40 the 
relations became more complex ; more electrons than 3 at. w. were 
prohably required for stability. 

Finally, Prof. Thomson stated that in most cases (Si and Cl ex- 
cepted) the at. w. was slightly less than an integer. It was essential 
in these considerations to base the at. ж. on hydrogen H—1, as 
chemists used to do, and not upon oxygen O=16 (when H— 1.008), 
аз chemists did now. Mass was not constant. Тһе mass of the com- 
bined + and — particles was smaller than that of the separated 
particles, and the difference represented the work to be done in 
bringing them together. That work could be estimated as difference 

tween the integer and the at. w. The differences were small, but 
the energy amounted to more than the energy of an a-particle. In 
the case of chlorine, at. w. 35-2, there was a possibility that chlorine 
Was mixed with a few per cent. of an element of higher at. w. There 
Would Бе 3.5/2— 18 inside, and 35 —18—17 outside electrons. 
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DECIMAL COINAGE. 


We have received from Mr. Harry Allcock a communication, in 
which he points out the retention of the £ as our monetary unit 
would involve an alteration in the values of all our bronze coins, and 
would present a difficulty in securing uniformity. He, therefore, 
suggests the adoption of the dollar. We are unable to devote suffi- 
cient space to reproduce the whole communication, but the line of 
argument is indicated in what follows :— 


Parts of the Empire—e.g., Canada and Newfoundland—have 
already discarded the £ sterling in favour of the dollar, and they are - 
not likely to revert to the £. Further reference to this consideration 
is made below. 

Appreciating these difficulties, let us consider the merits of an 
alternative monetary unit. Given an unfettered choice, the best 
monetary unit for a decimal system of coinage in any country is a 
coin having a value equal to 100 times that of the smallest coin in 
common use. Applying this definition to the United Kingdom, we 
should have 100 х 4d. =a British dollar of 4s. 2d. Such a unit would 
be practically equivalent in value to the gold dollar already in use in 
the U.S.A., Canada, Newfoundland and most of South America. 

Although the value of this unit might be considered very small by 
reason of its representing only about one-fifth of our present £ 
sterling, it should be appreciated that it would nevertheless be 
equal to about twice that of the Russian rouble or Japanese yeng 
three times that of the rupee, four times that of the mark, and five 
times that of the franc. 

Apart from the well-known advantages to be derived from our 
adoption of a decimal system of coinage it will be apparent that our 
selection of the above-mentioned British dollar as our unit would 
assist in bringing about the ultimate adoption of one universal 
system of decimal coinage for use not only in the entire British 
Empire, but also throughout the English-speaking world. The 
entry of the United States into the war provides a stimulus for joint 
action to secure this boon. We could proceed forthwith to keep all 
our accounts and conduct all our trade in British dollars and cents, 
and thus reap many of the benefits of decimal coinage without waiting 
for the minting of new coins and without altering the value of any coin 
NOW 1n use. 

The purchase of metal for the new eoinage, the minting of new 
coins and the date or dates of issuing such new coins could be de- 
ferred until after the war, when it is important to note that any or all 
of the new coins could be used simultaneously with our existing coins 
without loss to the individual or to the State. 

In the course of time as the use of the new decimal coins became 
established the old coins could be gradually withdrawn and re-minted 
on the new basis. 

Every sum of money now expressed in £ s. d; could be exactly ex- 
pressed in British dollars and cents by reducing it to halfpence, and 
placing the decimal point to the left of the last two figures. More- 
over, less figures would be required in our accounts and the time 
spent together with the risk of error would thus be enormously 
reduced. 

It would appear from the above review of the situation that while 
the relativelv few who are concerned in high financial operations 
would naturally prefer to retain the £ Sterling, there is much to be 
said for the alternative basis herein described when considering the 
general convenience of the community at large. 

If it is felt that the retention of the £ sterling is necessary for pur- 
poses of international finance, there is no reason why it should not 
survive for that special purpose. We still speak of guineas, although 
it is many years since guinea coins were withdrawn from circulation, 
and the £ sterling could be entered as 4:80 British dollars just as we 
now express the guinea as £1. Is. 

If the difficulties referred to in the opening part of. this, article 
could be satisfactorily overcome there.would, of course, be no neces- 
sity for us to consider the merits of any alternative unit. But, on 
the other hand, if those difficulties are considered insuperable, the 
demand for decinial coinage could be satisfied without further delay 
by our adoption of the British dollar as the monetary unit. 
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PERSONAL INTEREST IN MUNICIPAL 
ENTERPRISE. 


It is often felt that municipal enterprise does not offer 
Bufficient inducement to obtain the best services from the 
staff employed, and consequently such enterprises are less 
efficient, on the whole, than those operated by companies. 
The root cause of this difference is simply due to the fact 
that a company must pay dividends or result in failure, and 
the staff realise that if these dividends are not on a satis- 
factory scale, and that their services do not sufficiently con- 
tribute to this end, their position is insecure. On the other 
hand, in Government and municipal services there i8 a 
strong feeling of security of tenure, irrespective of results, 
ang this feeling, although there is much to be said in favour 
of reasonable security of tenure, may lead to a slackness 
which results in inefficiency. 

It is with a view to eliminating this defect that Mr. J. 
Н. BowpEN read a Paper last week before the Incorporated 
Municipal Electrical Association, entitled “ Individual In- 
terest in Municipal Enterprise." In this Paper Mr. BOWDEN 
proposed that the employees of any municipal enterprise 
should receive a certain annual bonus based on the profits, 
so as to give them a direct interest in the business. By so 
doing it is contended that a better service is obtained. We 
think there is a great deal to be said in favour of this con- 
tention, in both municipal and private enterprises. The 
employee very naturally takes the view that if a business 
makes satisfactory progress he should share to some extent 
inthe profit that has been made. There are, however, certain 
difficulties which must be borne in mind in initiating any 
such scheme. 

The method suggested by Mr. BowDEN consists in placing 
40 per cent. of the profit balance at the disposal of the 
Finance Committee ; then 20 per cent. up to a certain 
figure, and 10 per cent. thereafter, is to be divided among 
the staff and employees, and the remaining balance is to be 
placed to the credit of capital machinery account, and for 
writing down obsolete plant. Opinions will differ as to 
whether a portion should be placed at the disposal of the 
Finance Committee. Mr. Bowpen, although not supporting 
the idea that municipal trading should be undertaken purely 
for the purpose of relieving the rates, considers that the 
rates should be relieved on a well defined scale. We dis- 


agree with this view, and prefer that an electricity under- . 


taking should be run on as sound a basis as possible, and 
with a view to giving as cheap a supply as possible, without 
in any way relieving the rates. It is much sounder to let 
the ratepayers be satisfied with benefits that are indirect, 
Buch as a cheap and efficient service, or increase in rateable 
value and the attraction of industries to the locality. 
Leaving this point on one side, however, we come to the 
question whether it is desirable that the bonus should 
depend simply on the balance of profit that has been ob- 
tained. In some cases it may not be easy to define just 
what the profit is, and there may be a tendency, if the staff 
are dependent upon the extent of the profit, for depreciation 
to be minimised and for stocks to be put at а somewhat 
inflated value. Also, in the case of an electricity under- 
taking, more particularly a municipal undertaking, the fact 
that a reduction in the prices charged for electric energy, 
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although such a reduction may be highly desirable from the 
point of view of causing a satisfactory growth of the under- 
taking, may lead to a considerable reduction in the annual 
balance and a consequent reduction in the bonus available, 
may cause difficulties. Further, the bonus, may be ad- 


_ versely affected by increase in rating. There are, indeed, 


many causes over which the staff have little or no control, 
and it would seem better if possible to base the bonus upon 
those quantities which are directly affected by their labours. 
This has been attempted by Mr. T. HALL at Burton-on- 
Trent, where the decrease of total expenditure below ld. 
per unit sold has been taken as a basis of the bonus given. 
Here again, however, we come against a difficulty, namely, 
that the figure taken to-day is not one that would neces- 
sarily be taken in five years’ time. For example, five years 
ago we do not suppose that Mr. HALL would have selected 
the figure of 1d. per unit, as this would probably have given 
a negative bonus. Taking figures merely at random, let us 
suppose that some years ago he had adopted a figure of 
1:54. per unit. This would have been satisfactory at that 
time, but by now this arrangement would be giving a bonus 
of about 20 per cent. instead of 7. It is desirable that any 
bonus so distributed should not be so high as to be un- 
commercial, and it must be remembered that there is always 
a difficulty inrevising a basis that has once been adopted. 
We come back in fact to the old difficulty of rating piece 
work. One way of dealing with this objection is to give a 
somewhat lower salary or wages on the ground that any 
deficiency is made up on the bonus, but we agree with 
Mr. D. Н. LiTTLER in his remarks upon this Paper that the 
salary or wage given should in any case be fair and such as 
would be given without a bonus, the latter being something 
purely in addition. | | 

Some diversity of opinion was shown in the discussion 
as to whether a part of the bonus should be subject to in- 
vestment. We doubt if compulsion can be satisfactorily 
applied in cases of this kind. Much can be done by pro- 
viding facilities, for the individual of small means often 
does not save because an easy and suitable method of doing 
во is not just to hand. We think that facilities should be 
provided for investment, and probably one of the best plans 
is for an undertaking to pay something further into a fund 
to which the employee is willing to subscribe for the purpose 
of providing an annuity. But whatever is done in the way 
of investment, let it be on sound lines. We feel some doubt 
as to the desirability of investing a man's earnings simply 
in the business in which he is employed. The chance is he 
has no voice in the direction of the business. This may at 
some time or another be run on unsound lines and get into 
financial difficulties, and in that case, the employee is liable 
to experience a loss that may be very serious for him. 

All these schemes are, of course, included in the term 
“ co-partnership." In his recent address to the Institution 
of Gas Engineers, Mr. А. E. BRoADBERRY suggested that 
co-partnership was breaking down under the stress of war. 
We doubt if this is so. We understand that Dr. CARPENTER 
has found co-partnership to be eminently successful in the 
case of the South Metropolitan Gas Co., even under present 
conditions. It must be remembered, of course, that these 
schemes were not made to stand the stress of war, and even 
if they failed under these very exceptional conditions that 
would be no reason for assuming they were useless in times 
of peace. It appears to us that co-partnership is the right 
principle, and that in one form or another: it must make 
very considerable headway within the next few years, but 
it may well be that a good deal of work on the trial and 
error principle will be necessary before a really satis- 
factory scheme Js obtained. © 
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NATIONAL PHYSICAL LABORATORY. 


* 


The annual report of the Executive Committee of the 
National Physical Laboratory was submitted to the General 
Board at the annual meeting on June 19th. 


In what follows we reproduce some sections of general. 
physical and electrical interest. It is to be noted that during 
the past vear war work has been the predominant feature of 
the activities of the Laboratory, and many of those irvestiga- 
tions naturally cannot be described at the present moment. 
This fact is emphasised inthegeneral report, with which we 
will first deal. i 


The last report recorded the loss which the laboratory and engineering 
science in the country suffered through the deaths of Sir Frederick 
Donaldson and Mr. Leslie Robertson ; the Committee have now to record 
with great regret the death of their former colleague, Mr. David Howard, 
who represented the Society of Chemical Industry both on the General 
Board and on the Executive Committee for nine ycars up to 1914. 

Of the senior staff, Dr. Harker and Mr. Rayner have been lent for 
important work to the Munitions Inventions Department, and Mr. 
Paterson has given nearly the whole of his time to developing for that 
department an apparatus invented by himself and Mr. Walsh. 

The Director has continued to act as adviser in physics to the Ministry 
of Munitions. 

An agreement has just. been reached between various bodies in London 
eoncerned with the organisation of instruction in technical optics, and the 
Director has been appointed to represent the Laboratory on the Advisory 
Council for Technical Optics appointed by the London County Council, 
and on the Technical Optics Committee of the Imperial Technical College. 
He has also become a member of the Main Committee of the Engineering 
Standards Committee, and is devoting much time to standardisation 
questions, specially those relating to electrical machinery and to screw 
gauges, ; 

The outstanding feature in the work of the year has been the growth 
of the gauge testing work. When the work started in August, 1915, the 
Director was asked to arrange for the testing of some 30,000 gauges to 
relieve the inspection department at Woolwich: the number tested 
during the past year has been about 277.350. In November last gauges 
were being tested at the rate of between 4,000 and 5,000 a week. The 
numbers now dealt with range from 9,000 to 10,000 weekly ; but the 
space is insufficient, and permission has been secured to erect a new 
building 140 ft. by 50 ft. in area. 

Turning now to the work of the departments, the electrical standards 
division has been almost entirely occupied with special research work, 
relating particularly to wireless problems. (Comparisons of the resistance 
standards have been made, and a few Weston cells set up, in order to 
ensure the maintenance of the standards. А large number of magneto- 
graph records have been taken in connection with the disturbances 
caused by the electric trains of the L. & S.W. Railway Co. 

In the division dealing with general electrical measurements further 
improvements and additions have been made in connection with the 
methods of measurement employed in tests of inductances, of horse-shoe 
magnets and of iron sheet. A number of special investigations have been 
carried out. | 

Work fpr the Munitions Inventions Department has occupied most 
of the time of members of the staff in the electrotechnics division. The 
testing of luminous dials for instruments of various types has greatly 
increased. A research on the heating of buried cables is in progress for 
the Institution of Electrical Engincers, who have received a grant for 
this work from the Department of Scientific and Industrial Research. 
Án са into the corrosion of lead-covered cables has been аг- 
rang 

In the heat division the Laboratory standards for dealing with high- 
temperature tests of pyrometers have been greatly improved and ex- 
tended. Valuable work has been done in thc improvement of furnaces 
for work at high temperatures. [Interesting results have been obtained 
In an investigation into the thermal conductivities of refractory materials, 
eer thermophysical properties of such materials are being generally 
studied. 

The optics division has had to deal with a very large volume of test 
work, and a number of special problems have been submitted to it for 
investigation. 'The tables of data for the construction of achromatic 
telescope objectives have been amplified and extended, 

In the metrology division the work of gauge testing already referred 
to bn necessarily absorbed all the time and energy of the staff engaged 
in it. 

In the engincering department progress has been made with some of 
the more important investigations in band. In connection with the 
recommendations made in 1909 by the International Association for 
Testing Materials relative to notched bar impact testing, tests have been 
made by the desire of the Encincering Standards Committee on the effect 
of varying the form of the notch. The research on hardness tests 
_ Included а comparison of the effects of dry rolling abrasion and dry 
sliding abrasion; a determination of the ratio of the Brinell hardness 
number to the Shore Scleroscope number ; investigation of the relation 
between the Brinell hardness number and the resistance to sliding 
abrasion. The work on the fatigue resistance of materials under com- 
bined bending and twisting stresses has also [been advanced. The 
Reynolds theory of the transmission of heat from surfaces to fluids flowing 


over them has been investigated for artificially roughened surfaces, and 
so far as the experiments have proceeded appears to be in accordance with 
the observations. i 

The observations on the rate of growth of cracks in the buildings of 
the Tower of London have been continued. 

Other special investigations carried out have included a series of 
fatigue tests on compressed gas cylinders, and a valua le research nto 
the properties of a number of different timbers for use as railway sleepers, 
undertaken for the Great. Northern Railway Co. 

In the aeronautics division much important work has been done, and 
there have been a number of changes. 

It has now bcen arranged that the meetings are to take place at the 
offices of the Air Board, and arrangements for connecting the work of the 
aeronauties division more closely with the tecknical work of the Air 
Board are under consideration. 'The Advisory Committee have recently 
appointed sub-committees dealing with engines and with light alloys. 
and Dr. Stanton and Dr. Rosenhain represent the Laboratory on these 
respectively The Director, as chairman of the Advisory Committee, 
is ex officio a member of both. Problems relating to light alloys have 
largely engaged the attention of Dr. Rosenhain and his staff. The 
Aeronautical Society has arranged for student lectures to.the workers in 
aircraft factories and others, both at Londonandat Cardiff, and three of 
these have been given by members of the staff. 

The department of metallurgy and metallurgical chemistrv has been 
very fully occupied, practically entirely on work connected with the war, 
chiefly of a confidential character. A somewhat large proportion of the 
staff are on service. "Their places have been very satisfactorily filled by 
women, now nine in number. Most of these have been trained as 
chemists ; the superintendent has instituted for their benefit a course of 
lectures on metallurgy, which has attracted a number of other members . 
of the staff. 

A proposal to arrange in co-operation with leading metallurgists, for 
the standardisation of steel samples for use in analvsis was approved by 
the Executive Committee, and the preliminary steps for the work are now 
under consideration by a committee of the Iron and Steel Institute. It 
is suggested that the samples should be designated as '' standard stecl 
samples prepared and standardised by the National Physical Laboratory 
in co-operation with a committee of the Iron and Steel Institute." 

The Alloys Research Committee of the Institution of Mechanical 
Engineers, who have for many years contributed largely to this branch 
of work. held a meeting at the Laboratory in November, 1916, and as a 
result an application was made to the Department of Scientific and 
Industrial Research for funds to provide a considerable increase both for 
buildings and equipment. To this the department has agreed, and the 
Oftice of Works are now engaged in enlarging the foundry to double its 
original size. Meanwhile, some theoretical work urgently needed for the 
understanding of practical results has been undertaken, mainly by lady 
members of the staff. 

Work on steels for automobile and aircraft construction has been 
earried out in conjunction with a committee of the Institution of Auto- 
mobile Engineers, and promises valuable results. 

The optical glass research undertaken by aid of a grant from the - 
Research Department has also made good progress, particularly in regard 
to special refractory materials and the construction of melting pots 
resistant to attack from molten glass, which is the part of the investiga- 
tion into the manufacture of optical glass which has been undertaken hy 
the Laboratory. In this work the Laboratory is collaborating closely 
with the Society of Chemical Industry and other bodics concerned in 
the scheme of research approved by the Advisory Council of the Privy 
Council Committee for Scientific and Industrial] Research. 

The report of the Advisory Committee for the William Froude National 
Tank is very satisfactory. The time of the staff—reduced by the absence 
of men on service—has been given almost entirely to war work, and very 
little pure research has been possible. 

Mr. Baker has received the Shipbuilding Gold Medal of the North- East 
Coast Institution of Engineers and Shipbuilders for his Paper entitled 
'" Notes on Model Experiments." 

The difficult question of the future position of the Laboratory has 
occupied the thoughts of the Committee during a great part of the year. 
In accordance with the wish expressed by the General Board at its meet- 
ing on November 8th, the President of the Royal Society brought the . 
question before the Department of Scientific and Industrial Research, 
and Lord Crewe, in a reply to a deputation from the Board of Scientific 
Societies in November last, referred very cordially to the work of the 
Laboratory and to the desire of the Department to assist it. Conferences 
are now being held with a view to the preparation of a scheme for sub- 
mission to the Council of the Royal Society, who will no doubt bring it 
before the General Board. ! 

Reference has been made in previous reports to the need for à more 
adequate recognition of the services of the staff, and in connection with 
a scheme for the future organisation of the Laboratory this question has 
been considered both by the staff and by the Executive Committe:. 

At a meeting in the autumn the Director indicated to the staff the steps 
that had been taken in the past, and expressed his willingness to lay 
before the Committee a statement from them. The Executive Com- 
mittee appointed a sub-committee to consider this statement when it was 
prepared and to discuss it in detail with representatives of the staff. 
Several meetings of the sub-committee have taken place. At one of 
these the staff representatives were present, and a preliminary report to 
the Executive Committee is in course of preparation, but the question is 
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clearly very closely connected with that of the relations of the Laboratory 
with the Research Department, and the ‘arrangements made as to the 
ultimate financial responsibility for expenditure. 

The accounts have been audited and will be presented to the Treasury 
in due course. They show a credit balance on the year’s working of 
£3,802. 3s. 4d. Of this, the sum of £2,468. 15s. 10d. is due to the Tank 
Department. | 

The income for the year was £70,806. 14s. 3d., an increase of 
£19,524. 13s 8d. over that for 1915-16. The fees received for the 
ordinary test work have risen from £19 141. 18s. 3d. to £23,657. 9s. 2d., 
the Treasury grant for aeronautics from £9,175. 8s. 9d. to £14,168. 18s 11d. 
work done for the Ministry of Munitions, chiefly the testing of gauges, 
from £10,908. 10s. 3d. to £18,344. 3s., while other items have shown con- 
siderable increase. * 

On the other hand, the expenditure has risen from £49 803. 18s. 4d: in 
1915-16 to £67,094. 10s. -11d. іп 1910-17. Ву far the greater part of this 
increase is in salaries and wages, the figures for which are £37,349. 13s. 
and £50,409. 9s. 2d. respectively. The staff has increased from 337 to 
420, and the salaries and wages have been raised. "The rise in price has, 
of course, had an effect in nearly all items of expenditure, and the large 
increase in work for the Ministry of Munitions has, together with the 
additional wages, necessitated a growth in the expenditure of some 
£1,300, while a sum of £459. 19s. 5d. has been allocated from income to 
equipment, in addition to the usual grant of £500. 

As stated at the end of last year’s report, there was then a liability 
of £1,660. 14s. 4d.. balance of loan for the completion of the William 
Froude National Tank. This has been liquidated during the year, 
leaving a credit balance in the general fund of £2,254. 13s. 2d. To this 
must be added £3,802. 3s. 4d., the excess of income over expenditure; 
making the balance to the credit of the fund at present £6,056. 16s. 6d. 

Among the researches which it is hoped to carry out during the year 
1917-1918 the following are mentioned :— 

In the physics department, Mr. Campbell hopes to be able to continue 
the research on magnet steels, and an investigation on ''stalloy." 

In the heat division, it is hoped to extend the calibration of the Labo- 
ratory standard total radiation pyrometers up to a temperature of about 
1,600°C. The standard optical pyrometers will also be calibrated, and 
other measures will be taken with a view to securing improvement in the 
accuracy of measurement of very high temperatures. | 


In the electrotechnics division the research on the heating of buried : 


cables will be continued. An investigation relative to the corrosion of 
the sheathing of lead-covered cables is also in pro These two 
investigations are being carried out for the Institution of Electrical 
Engineers with the aid of grants made by the Department of Scientific 
and Industrial Research. 

Grants have a!so been received from the Department for other investi- 


gations, which are being carried out in the engineering and metallurgical 


departments of the Laboratory. The engineering department is ex- 
amining methods of impact testing of notched specimens, and of hardness 
testing, and is conducting a research on the transmission of heat from a 
solid to a fluid flowing over it. The Metallurgy department will continue 
the work on light alloys which is in progress for the Institution of Mecha- 
nical Engineers, with the aid of a grant made to the Institution by the 
Department of Scientific and Industrial Research. | | 

The research on optical glass, for which a grant has been made by the 
Department, will be continued. Good progress has been made with this 
work during the past year, and it is hoped that the application of the 
improvements in method which have been introduced may lead to 
valuable results. 


(To be concluded.) 


CONTROL OF MOTORS FOR INDUSTRIAL WORE. 


A booklet under the above title, by Mr. Frank Walker, is issued by the 
British Westinghouse Electric & Mfg. Co. (Ltd.), describing some of the 
principal devices manufactured by the firm for the control of industrial 
motors. 

The description is arranged in four sections, devoted respectively to : 
(1) General Functions of Control Apparatus, (2) Direct Current Control 
Gear, (3) Alternating Current Control Gear, and (4) Resistances. Under 
the first heading we have again the two divisions of '' Control " and 
“ Protection." The principle of ''no-volt" protection is explained, 
and various devices for this purpose are described. Overload protection 
can be secured either by fuses or special mechanical devices. Reference 
is also made to the Home Office Electricity Regulations, under the Fac- 
tory and Workshop Acta. | 

The booklet is well illustrated. Section (2) explains the nature of the 
standard direct-current motor starter, open and enclosed types being 
shown. Liquid motor starters are also dealt with, and speed regulation 
de vices for series motors are explained in detail. 

In section (3) we have corresponding data for alternating-current 
motors, the diagrams here being particularly useful. In section (4) the 
construction of starting and control resistances, winding up with the 
latest development in motor control apparatus, the contactor control 
gear, is dealt with. 

Apart from its purpose of showing the chief types of Westinghouse 
motor-controlling apparatus, the booklet is quite useful as giving an easily 
followed &ccount of the current practice in this field. 


 * This work was not commenced unti] July, 1916, so that this 
figure represents nine months’ receipts. 
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FERGUSON, PAILIN & CO.'S TRUCK TYPE SWITCH- 
BOARD. 


From a perusal of the annual reports of the Electrical Inspector of 
Factories it is evident that a large proportion of the electrical accidents 
come under the heading“ cleaning, repairing, &c., at live switchboardg or 
other live conductors." 

The tota] number of accidents under this head, reported during the 
four years 1911-1914 inclusive is 157, whereas the total electrical accidents 
for the corresponding period is 341. It is therefore not surprising that 
the ''Safety First " campaign should be extended to electrical switch- 
gear, and numerous innovations have recently been introduced to make 
switchgear dead for cleaning and repairs. Of these one of the most 
important is the truck-ty pe switchboard for high-pressure supplies. 

Messrs. Ferguson, Pailin & Co. (Ltd.), of Higher Openshaw, Manches- 
ter, have recently introduced a switchboard of this class which has several 
unique features. The main idea which has actuated the designers has 
been to make the switchboard absolutely foolproof and to render it im- 
possible for anyone to touch live gear. 


Кто. 1.—SECTIONAL VikW OF GENERAL ARRANGEMENT. 


\ 


The truck cannot be withdrawn until the oil switch is “ off,” neither 
can the truck be replaced with the oil switch “ on." When the truck is 
withdrawn shutters automatically close over the holes through which the 
plugs have passed, so that the whole of the live metal work is protected. 
As the carriage is wheeled in the shutters are automatically raised 10 
allow the plug insulators to pass. This is a most important feature as — 
the switchboard can be left with any of the trucks withdrawn, and n9 
high-tension metal exposed. | 

The plug contacts are self-aligning, the plugs being circular in section 
and having в free movement in both directions, so that they can ad) 
themselves to make perfect contact in the sockets even though the tu 
riage may be slightly out of alignment. Practically no movement 
required, as the runways for the carriage are part of the side frames, 
and are not dependent on the station floor, which may be uneven. — de 

The carriage wheels are fitted with roller bearings, so as to prov? 
ease of movement. th 

The oil switch has a heavy breaking capacity and is provided bb 
separate tanks for each phase. The switch used has been standardi 
by two large electric supply authorities, each of which have genera 8 
plant exceeding 50,000 kw. T 

The structure may be erected against the wall, so as to economia | 
space, and the design allows of easy extension—any number of P of 
may be added from time to time, We understand that switchboa 
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this class are at present being built for two separate Government depart- 
ments, 
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Fic, 2.—View oF COMPLETE UNIT. 
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Fic, 3,—UNIT WITH TRUCK WITHDRAWN, 


Fig. 1 shows a sectional] view of the arrangement, whilst Fig. 2 shows 
the unit complete, and Fig. 3 the unit with the truck withdrawn, 
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CORRESPONDENCE. 


oe 
CITY GUILDS’ EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: We read with interest the editorial in your issue of Ist 
inst., and are sorry to see that—beyond Mr. Maycock’s letter in 
your current issue—your invitation to those concerned to 
express their opinions on the points you brought up appears 
to have fallen on deaf ears. 

Why need our professors and teachers be silent on a subject 
which concerns them so closely—viz., the conduct of the only 
electrical-engineering examinations by which their students 
are enabled to test their abilities against those of other students 
all over the country ? Echo answers, Why, indeed ? 

We agree with all your correspondent said concerning 
" electrical installation work." This, though one of the minor 
peaks (as regard altitude) in the mountain range of electrical 
knowledge referred to by him, is a very sturdy and an absolutely 
essential eminence in its way. It has to be traversed by every 
electrical man, whether he be a consultant or а wireman ; 
though most seem to prefer side tracks which give them an 
imperfect knowledge of the country. In many cases this is due 
not only to the paucity of adequate instruction, but also to the 
fact that the examination authorities surround this field of 
knowledge with wire-entanglements. 

The current City Guilds' programme states that the exami- 
nation is adapted to the requirements of journeymen and 
foremen ; though most people know that the classes often con- 
tain a minority of students of this description. Nothing is said 
about apprentices and improvers, or about still younger 
students straight from school, of which a fair number is fortu- 
nately to be found in most classes. Then, there are generally 
various “ outside " people concerned with electrical work to be 
found in a class, together with students who afterwards pass 
on to what are somewhat invidiously termed electrical-engi- 
neering subjects. 

If the subject of electrical installation work is not in 
practice restricted to 'journeymen and foremen (it would 
be bad for the support received if it were) why not amend once 
more the only-just-revised syllabus. Perhaps there are people 
who are under the belief that this obviously ill-considered 
restriction is enforced. i 

Another entanglement is that a student cannot sit fo; 
examination unless he has made a certain number of atten- 
dances of a certain duration at his class. Now, considering 
that those students who are actually earning their living at the 
work are frequently (even in normal times) very busy thereon, 
and sometimes at distant locations, the aforementioned en- 
tanglement helps to keep out of these classes the very people 
for whom they are primarily intended. 

Further, we should very much like to know why outside or 
private students are not perm‘tted to sit for examination. 
Considering, that for many, class-attendance is an impossi- 
bility, either because they are too far off or because the date or 
time happens to be inconvenient, the reason for this entangle- 
ment is quite difficult to grasp. 

We believe we are right in stating that this fundamentally- 
necessary subject, formerly styled “ Electric Wiremen’s Work,” 
was included in the.City Guilds’ scheme about 10 years’ ago 
mainly through the exertions of Mr.Frank Broadbent, M.I.E.E., 
the recent examiner. | . 

In the report for the session 1913-14 we read that only 361 
candidates came up for examination and that only 209 of these 
passed. This is a paltry result after 10 years, and proves 
that the educational authorities in different townà are very 
neglectful of the army of workers waiting attention. Why! 
our own private examinations in “ Electric Light Switching ” 
have been as successful—as regards numbers—even since the 
outbreak of the War!! We only mention this to prove the 
apathy of those who could make Electrical Installation Work 
classes a success if they cared to. 

It would be interesting if the present examiner, Mr. W. R. 
Rawlings, A.M.L E.E., were to express his opinions on the way 
the subject is taught. — We are, &c., 

London, June 18. А, P, Luspnzaa & Sons 
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ITALIAN WIRELESS TELEGRAPH INVENTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read the letter signed by Mr. Bellini that 
appeared in Tue ELECTRICIAN of June l. In this letter 
Mr. Bellini was compelled to admit that it has been ascer- 
tained through decisions of the Court of Appeal that he 
acknowledged by a public deed dated April 5, 1912 (before 
Rolando, notary public), that the apparatus forming the 
subject matter of Artom's Italian patents No. 88,765 (tri- 
angular dirigible aerials) and No. 88,766 (radiogoniometer) of 
April 11, 1907, are the intellectual patrimony of Prof. Artom ; 
that Mr. Bellini bound himself never to contest publicly 
Prof. Artom's priority and ownership of the above inventions. 

Mr. Bellini cannot, therefore, pretend to disown now what 
he acknowledged in a public deed ; nor to raise again а question 
that was settled once for all by his admission in the said public 
deed. 

I reserve to myself the right to proceed against Mr. Bellini 
for breaking his obligation not to contest publicly that the 
above-mentioned inventions belong to my intellectual patri- 
mony.—I am, &c., ALESSANDRO ÁRTOM, 

Turin, June 9. 


[This correspondence is now closed.— Ep. Ё. | 


PHYSICAL SOCIETY. 


A meeting was held on June 8, 1917, at the Imperial College of 
Science, Prof. C. V. Boys, F.R.S., President, in the Chair. 


A Paper, entitled 
“ An Alternating Current Bridge Method of Comparing Two 
Fixed Inductances at Commercial Frequencies,” 
by T. PARNELL, M.A., was read by Dr. SUMPNER. 


The Paper describes a method of avoiding the troublesome double 
adjustment required in Maxwell's method of comparing inductances. 
A current detector, whose deflections depend on the component of 
the current in quadrature with the E.M.F., is employed. which makes 
it possible to arrange that the condition for no deflection depends 
chiefly either on the inductances or resistanoes. In series with the 
bridge is placed either a non-inductive resistance or a capacity. In 
the first case the balance depends chiefly on the inductances, and in 
the second case on the resistances. А few alternate repetitions of 
the two adjustments suffice to balance the bridge. both for resist- 
ances and inductances. As detector a sensitive moving coil galvano- 
meter in conjunction with a commutator, or a Sumpner electro- 
dynamometer, may be employed ; the latter proved more satisfactory. 

Dr. D. OWEN said that this was simply the Maxwell bridge ; but the 
author had shown how to use it under the best conditions. It was im- 
possible to get satisfactory results without the double adjustment for 
inductance and resistance Mr. Parnell had shown how this could be 
most easily done by using currents in quadrature with one another for 
the two adjustments. The difficulty still remained, however, that one 
adjustment upset the other; but it was satisfactory to note that the 
desired end was reached in a short time. The method was probably 
саку to apply with small inductances ; but he would expect practical 
difticultics to arise with large ones. It was difficult to know what the 
phases of the bridge currents were with respect to the field current of 
the electrodynamometer, and there might be some trouble in getting on 
the right track. A similar method of using the electrodynamometer had 
been tried at the Bureau of Standards, a phase shifter being used to turn 
the phase of the voltage on the field coils through 90 deg. to get 
balances for the two conditions. 

Mr. T. SMITH pointed out that in double adjustments of this nature, if 
the wrong adjustment were made first, the successive errors got larger 
instead of smaller. It would have been helpful if the author had ex- 
tended his mathematics somewhat, and given some criterion (e.g., some 
funetion of the various quantities involved being either positive or 
negative) a8 to which of the adjustments—inductanee or resistance — 
should be made first. 

Dr. Bryan asked if the method could be used for small inductances of 
a few micro-henries ? 

Prof. Bovs asked if inductances with iron cores eould be measured, or 
only air cored coils, in which the sine law was nearly fulfilled. 

Dr. SUMPNER said, in reply, that the author had not gone in great 
detail into the range of uscfulness of the method. He might point out, 
however, that the sine law was not essential to work with the electro- 
dynamometer. The author did not appear to have experienced any 
difficulty about the order of the adjustments ; though in some cases 
this might doubtless cause considerable trouble. He admitted the vali- 
dity of the author's criticism of the Paper by himself and Phillips : and 
agreed that the double adjustment was essential. At that timc, bow- 
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ever, he was principally concerned. with describing the instri ment. and 
was not using small inductances in which the resistance effect was 
important. 

Mi. A. CAMPBELL communicated the following : Mr. Parnell’s system 
is interesting, and may be of value in other methods where two adjust. 
ments are necessary to obtain a balance. In connection with his com. 
mutator method it may be mentioned that L. T. Robinson applied a 
commutator in the galvanometer circuit in a somewhat similar way for 
testing transformers by inductance methods ('''frans." American In. 
stitute of Electrical Engineers, p. 1040, Vol. XXVIII., June 30, 1909). 

A Paper, entitled 

“Оп the Wave-Lengths and Radiation of Loaded Antenna," 
was read by Mr. BALTH VAN DER POL, JUN. 


The Paper consists of a mathematical treatment of the subject, the 
following being some of the conclusions arrived at: The radiation 
resistance of a loaded antenna and also the radiation from the 
antenna are dependent not only on the wave.length, but on thecur. 
rent values at the top and bottom. The radiation cannot, therefore. 

272 
be written 3= ET where А is constant and T is the R.M.S. current 


at the base, as is done in most textbooks. Rüdenberg's formula for 
flat top or umbrella antenne is valid only for very long wave-length», 
with a capacity at the top of the antenna very large compared with 
that of the vertical part, and Austin’s table of radiation resistances 


і 
up to ratios of x =0-4 is based on an unjustifiable extrapolation of 


Rüdenberg's results. 

The Paper also treats of the directions in which the energy is inost 
strongly radiated under difficult conditions. 

Prof. J. A. FLEMING communicated the following remarks : The Pape 
scems to me to be valuable and the analysis correct. "The formula for the 
radiation resistance of a flat-topped antenna, which is commonly called 
Rüdenberg's formula, has no claim to be attributed to him ; it can be at 
once derived from Hertz's expressions for the forces due to a small 
oscillator. As I have shown in my book on the “ Principles of Electric 
Wave Telegraphy,” third edition, Hertz’s reduced expressions аге ob. 
tained on the conditions that the current has the same value at all point 
in the rod of the dumb-bell oscillator ; and hence applies also to the 
reduced formula for radiation resistanoe. The polar radiation curves 
which the author has delineated for the higher harmonies of the loaded 
antenna seem consistent with the delineation of the field of electric force 
round a rod oscillator given by F. Hack from the equations of Abraham 
(see phase VI, Chapter V., “ Principles of Electric Wave Telegraphy ”). 
The possibility of projecting upwards in an inclined direction what is 
virtually a beam of electric radiation is interesting. Ву observing where 
the beam comes to earth it may be possible to determine the height of 
the reflecting masses of іопіѕса air. There is, however, a, certain difh- 
culty exciting any required high harmonic in an antenna, especially if 
the capacity and inductance are chiefly located at certain points. When 
the possibility of experimental work returns it will be interesting te 
attempt to confirm these results experimentally. 

A demonstration of a method of preventing sparking at a rap.d 
make and break, which incidentally produces colloidal platinum. 
was given by Dr. A. GRIFFITHS. 

The apparatus exhibited was one described by him in the “ Philo- 
sophical Magazine " for March, 1895, p. 232. "The device consist: 
of a series of electrolytic cells placed as a shunt across the spark-gap. 

The electrodes consist of platinum and the electrolyte of strong 
sulphuric acid. The cells polarise, and on making the gap an 
E. M.F. is introduéed opposed to the E.M.F. of the battery, so that the 
current rapidly diminishes, decomposing the liquid and doing 
chemical work. | 

Dr. Griffiths made the following statements :— 


1. The platinum cathodes disintegrate and a colloidal solution of 
platinum is formed. 

2. The cathode on the negative side of the spark-gap generally 
disintegrates to the greatest extent ; the next cathode disintegrates 
less, and so on, the least disintegration occurring in the cell at the 
positive side of the spark-gap. | 

3. The cathodes develop, to the naked eye, an appearance as if 
they were covered with platinum black. Certain plates examined 
under the microscope seemed covered with numerous craters. 

4. The production of gas docs not appear to be the same in each of 
the electrolytic cells in series ; sometimes no gas at all appears to be 


‘evolved from the most negative cathode. 


5. The rate of disintegration of a cathode appears to be small 
when the cathode is first placed in the sulphuric acid, and appears to. 
increase to а maximum in course of tim». 

6. One specimen of platinum appears to behave differently frow 
another. 

Dr. Griffiths added that by using electrodes made of gold leaf 
floated on glass with the aid of methylated spirits, he had obtained 
what was probably colloidal gold. Prof. Hicks, of Sheftie'd, had told 
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him that he had used electrolytic cells to stop sparking at a pendu- 
lum-mercury intermittent contact. He had not observed disintegra- 
tion of the platinum as far as he (Dr. Griffiths) was aware. 

Dr. R. S. Милоу said he was interested in the chemical aspect of 
the experiment. There was no doubt that Dr. Griffiths was the first, to 
obtain colloidal platinum, though he did not call it by that name when 
the result was originally described. The difference in the intensity of 
the action in different parts of the circuit reminded him of the similar 
phenomenon which occurs in a train of X-ray valves, in which most. of the 
action takes place in one vilve of the train. Measurements of the poten- 
tial across each cell would be instructive. 

Prof. Boys mentioned that he had used clectrolytic cells to quench the 
sparking of a pendulum contact in his gravitation experiments. He had 
not noticed any action on the platinum. То what did Dr. Griffiths 
attribute the effect ? 

Mr. A. CAMPBELL communicated the following remarks : Many years 
ago Helmholtz introduced the use of a condenser, shunted by a suitable 
resistance, across the spark gap for the purpose of auppressing the spark. 
More recently a better system was employed by the engineers of the 
G.P.O., who kindly communicated it to the National Physical Labora- 
tory, where it has been used with the greatest success on all kinds of 
spark-gaps (from 1 break per second up to 1,000 per second). This con- 
sisted in putting the resistance in series with the condenser. Ву adjust- 
ing the value of the resistance to suit the particular circuit it is nearly 
always possible to suppress the spark. There is no leak across the break. 
as in the shunt system. 

Dr. GRIFFITHS, in reply to Prof. Boys, said that he thought the dis- 
integration was due to the inductive rush of the current, but many points 
required investigation. : 


` LEGAL INTELLIGENCE. 


аттан d 


Osram-Robertson Lamp Works (Ltd.) v. Pope's Electric 
Lamp Co. 


The hearing of this appeal has been continued during the week in the 
House of Lords. ` 
Mr. Walter, K.C., Mr. Colefax, K.C., and Mr. Gray appeared for 
appellants ; and Mr. Thomas ‘Terrell, K.C., Mr. E. M. Kerby, K.C., and 
Mr. E. Russell Clarke for respondents. | 
In opening the appeal, Mr. WarTER, K.C., said that the appellants 
brought an action claiming that respondents had infringed their letters 
patent No. 23,899 of 1904. Mr. Justice Joyce found that respondents 
had not infringed the patent and dismissed the action, with costs. | That 
decision was upheld by the Court of Appeal, and from the order a firming 
the judgment of Mr. Justice Joyce the present appeal was brought. The 
patent was by Dr. Alex. Just and Franz Hanaman for an invention of 
improvements relating to the manufacture of incandescent electric lam ps, 
and letters patent No. 18,622 of 1906 were granted to P. M. Justice for an 
invention of an improved method of producing metallic incandescence 
bodies for electric glow lamps. There was also the usual claim for damages 
and other relief. Counsel gave an outline of the history of filaments 
made at various times. There were two essentials for good conduct ors— 
they must possess (1) a very high melting point, and (2) bc capable of 
being produced in filament form. Priorto the introduction of appellants’ 
process in 1904 tungsten had ne ver been applied for use under any process 
for lamp filaments. No method of producing & tungsten filament was 
known. Appellants found that by mixing finely divided tungsten with a 
carbon paste materia] so as to keep the metal particles toget her and 
heating the compound in moist hydrogen, the oxygen in the water steam 
combined with the carbon, and left a cohcrent mass of tungsten in the 
form of a paste that could be squirted into threads. Their process. of 
manufacturing tungsten filaments consisted, therefore, in the following 
steps: (1): Mixing finely divided tungsten or tungsten com pounds witha 
suitable organic hinder ; (2) squirting the paste во formed into threads ; 
(3) carbonising the binder in the threads by heating to а suitable tem- 
perature ; (4) heating the thread to a suitable temperature во as to re- 
move the carbon chemically by oxidation. Respondents said they em- 
ployed two methods in the manufacture of their alleged infringing fila. 
ments, which were referred to in the Courts below as the “ ordinary 
hydrogen process " and as the “vacuum process." | Counsel having ex- 
plained these processes, | NAME 
Viscount HALDANE : The respondents succeeded in establishing in the 
Courts below that both these methods differed from the detailed e xamp!e 
set out in the appellants’ specification. | 
Mr. WALTER replied that was the case. His contention would be that 
they constituted differences, if they were differences at all, only from the 
detailed example set out in appellants’ specification. They were not 
differences from the essence of appellants’ invention as described in the 
claim which on its true construction covered a process embodying all the 
alleged differences. He went on to compare respondents’ process with 
that detailed in appellants’ specification and claim. Having cited the 
Judgments in the Courts below the learned counsel then argued the ques. 
tion of infringement. He read and commented at length upon the evi- 
dence given at the trial and at the conclusion of his argument. 
Mr. Coterax, K.C., followed on the same side. 
The hearing had not concluded when we went to press. 
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Electricity Works Assessment. 


At Dublin last week a Divisional Court (Justices Gibson, Madden and 
Kenny) heard an appeal, on a case stated (at the request of the Com- 
missioner of Valuation in Ireland) from a decision of the County Court 
of Monaghan in regard to the valuation of the buildings and plant of 
the Clones Electric Light & Power Co. 'The matter came before the 
County Court Judge on appeal from the revised valuation of £100 
assessed by the Commissioner of Valuation upon the company’s electric 
lighting and power undertaking, and in his judgment, which was fully 
reported in THE ELECTRICIAN for Feb. 2 last, the County Court Judge 
reduced the valuation to £75, apportioning £25 to the buildings and 
engines and £50 to the mains and poles and easements | 

The questions for the decision of the Court were whether the Count у 
Court Judge was right in holding that the accumulators, dynamos, 
switchboard and shafting and electrical instruments were not. machinery 
for the production of motive power ; and in eliminating the value of 
that machinery from the calculation as to “ landlords’ allowances,” and 
treating that value as part of the tenants’ capital in respect of Which 
“ tenants’ allowances " should be made. | 

After hearing arguments, the Court dismissed the appeal, with costs, 


С Alien Enemy Patent. 


The Patents Court has been asked by the British Museum authorities 
to grant a licence to use the German patent 8,6210f 1909“ forrendering 
organic and inorganic bodies transparent and translucent "by the 
employment of the refraction of light. 

Dr. HARMER, Е. R.S., explained that the process could not be applied to 
living creatures, but an intestine, for instance, might be made so trans- 
parent that one could observe a marble traverse its entire length, or a rat 
might be rendered so transparent that his bones, organs and arteries 
could be seen through his skin as through coloured gless. The process 
was covered by a German patent in the name of Streller, though Dr. 
Harmer suggested that the patent was bad, because it sought to effect а 
German ‘‘ corner ” in one of the principles of optics and light. The basic 
idea was th t when the index of refraction of a given tissue—or the 
mean of the indices of the various tissues of a body —had been ascertained, 
the body, on being placed in a liquid having the same index of refraction, 
would at once become transparent to light. The process, the operation of 
which was explained by Dr. Harmer, had several] commercial uses, onc 
being for testing the value of grain, and revealing the presence of insect 
pests or larv:e. | 

The CONTROLLER said the licence ought to be granted, if a licence was 
necessary, and every facility should be given the authorities for making 
experiments with so usefu] a method. 


The Telephone Service. 


Last week, before Mr. Justice Eve, Mr. Maugham, K.C.. moved on 
behalf of the Queen Anne's Residential Mansions and Hotel (Ltd.) for 
and injunction until judgment or further order to restrain the Postmaster- 
General, his servants or agents from outting off or disconnecting the tele- 
phone service to plaintiffs’ premises. Before 1905 there were no tele- 
phones in plaintiffs’ premises, but in that усаг an agreement was con- 
cluded with the Nationa] Tele phone Co. fora telephone service, опе term 
of that agreement being that the company were not to remove the internal 
wiring on termination of the agreement. In 1911 the National tele phone 
system was taken over by the Postmaster-Gencral. А notice to deter- 
mine the original agreement was given by the Postmaster-General on 
Dec. 29, 1916, and the terms of a new agreement were arranged, except 
that the Postmaster-General desired that all wiring should continue to be 
his property on termination of the agreement. ‘To this plaintiffs ob- 
jected, whereupon defendant threatened to cut off the tele phone service. 

Mr. AUSTEN-CARTMELL, for the Postmaster-General, said that an 
action would not lie against a Government de partment, and certainly not 
an action for an injunction. The Postmaster-(reneral would, however, 
be prepared to waive his rights in order that the rights of the parties 
might b: determined, on the understanding that the action should be set 
down for hearing at ап e@rly date. 

Mr. MAUGHAM assented to this course, and the motion stood over until 
tria] of the action. | 


Effect of War on Contraets. 


Last week the House of Lords delivered an important judgment in 
a case (Wilson & Co. v. Tennants) which raised the question as to the 
effect of war upon a contract. In 1913 defendants contracted to sell 
to plaintiffs during 1914 a quantity of magnesium chloride to be de- 
livered monthly. The contract contained the following clause :— 

“ Deliveries may be suspended pending any contingencies beyond the 
control of the sellers or buyers (such as fire, accidents, war, strikes, 
lock-outs or the like), causing short supply of labour, fuel, raw material 


'or manufactured produce, or otherwise preventing or hindering the 


manufacture or delivery of the article." The price rose to such an extent 
that defendants could not carry out the contract except at a loss. The 
rise in price was caused by a scarcity of chloride of magnesium brought 
about by the war, and defendants suspended deliveries. By a majority 
the Court of Appeal (Mr. Justice Neville dissenting) held that economic 
unprofitableness was not a prevention or hindrance within the meaning 
of the contract, and plaintiffs were entitled to recover. By a majority 
the House of Lords have now allowed the appeal. 
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Trade Marks Registration. 


Mr. Justice Eve recently heard an appeal to vary the decision of the 
Registrar of Trade Marks by removing the limitation imposed with re- 
gard to the territory in which а mark might be used. Messrs. Richard 
Crispin & Co. proposed to apply to metals a triangular mark bearing the 
word ‘‘ Bravo " in English and in Russian characters. The registration 
was opposed, and the Registrar held that the opposition on the ground 

of the mark being triangular failed, as that mark was common to the 
trade : but he further held that, as the mark bore a Russian word, its 
use should be limited to Russia. 

His LoRpsHrP held that the Registrar had no power to impose a 
territorial restriction on the registration of a trade mark. 


Gordon & Co. v. Kirk & Co. 


At Dublin rec:ntly a Divisional Court (Justices Gibson and Madden 
was asked on behalf of defendants to grant a new trial of this action 
on the grounds that Mr. Justice Dodd, who tried the case without a 
jury, had misdirected himself. The action was brought to recover the 
price of two turbine wheels supplied to defendants. By the terms of the 
contract the machinery was to be supplied within a specified time, and 
as they were not supplied within that time defendants refused delivery 
and repudiated the contract. Mr. Justice Dodd held that defendants 
had acquiesced inthe extension of the time, and found for plaintiffs for the 
amount claimed, awarding defendants £25 on their counterclaim, which 
defendants regarded as wholly inade quate. 

The Court refused the application with costs, being of opinion that Mr. 
Justice Dodd’s decision was fight. 
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Duties of a Tramear Conductor. 


The Second Division of the Court of Session, Edinburgh (the Lord Justice 
Clerk and Lords Dundas and Salvesen), has heard an appeal by Mrs. А: 
L. Wallace against a judgment of Lord Anderson dismissing an action 
in which she sued-the burgh of Leith for £200 damages for injuries re- 
ceived by her. Pursuer alleged that when she was оп the rear platform 
of a tramcar waiting to alight at a stopping place the car did not stop, 
and that when it was rounding the bend just beyond the stopping station 
she was thrown off on the roadway. She alleged that the conductor was 
collecting fares on the top of the car at the time the car reached the 
stopping place, and that it was his duty to be on the rear platform and 
to signal the car to stop at the stopping place. The defence was that 
pursuer was herself to blame for the accident by approaching too near 
the edge of the platform in an attempt either to dismount-or signal the 
driver to stop. Lord Anderson dismissed the action on the ground that 
pursuer had not averred any fault on the part of defenders, and after 
argument the Division adhered to the judgment of the Lord Ordinary. 
The Lord Justice Clerk said it could not be held that in law there was 
any duty on the part of the conductor to be on the platform at the 
stopping place—which was а “ stop if required” station—to see if any 
passenger wished to alight. It was not fault to say that the car ran past 
the “ stop if required " station unless it was signalled to stop, and it was 
conceded that it was not signalled to stop. 


PARLIAMETARY INTELLIGENCE. 


Electric Lighting Provisional Orders.—The bill to confirm the 
provisional orders granted to the Electrical Distribution of Yorkshire 
(Ltd.), and relating tothe districts of Featherstone, Garforth, Horbury, 
Otley, Penistone ard Rawdon and Yeadon has been read a second time 
in the House of Commons. | 
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VOLUNTEER NOTICES. 
ist LONDON ENGINEER VOLUNTEERS, 
Officer Commanding, Lieut.-Col. C.*D. Clay, V.D. 
Orders for the Week :— i 

Officer for the Week.—Commander E. A. Ullmann. 

Next for Duty.— Platoon Commander C. Campbell. 

‘Monday, July 2nd.—Technical instruction for No. 3 Company, Right 
Half Company, at Regency-street. Drill, No. 3 Company, Left 
Half Company. Signalling Class. Recruits’ drill, 6.30. 

Tuesday, July 3rd.— Lecture, 6.30. Physical drill and bayonet fighting, 
7.30. 

Wednesday. July 4th.—Drill, No. 1 Company, Left Half Company. 

Thursday, July 5th.—Drill, No. 2 Company, Left Half Company. 
bulance class, 6.30. Signalling class. 

Friday, July 6th.—Technical instruction for No. 3 Company, Left Half 
Company, at Regency-street. Drill, No. 3 Company, Right Half 
Company.  Recruits' drill, 6.30. 

Saturday, July 7th.—N.C.O.’s parade, 2.30, under Platoon Commander 
Watkins. Map reading. 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes' parades. 

Musketry.— For &ll Companies, see Notice at Headquarters. 

WNoTE.— Unless otherwise indicated, all drills will take place at Head. 
quarters (Balderton-street, Oxford-street), 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, М.С. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the title. 


1916 SPECIFICATIONS. 


6,893 CRAWFORD, А.. & Preston, W. Electrical fuse boards or systems, 
(Cognate ере 12,043 /16.) 106,305. 
6.945 Parris. J. Е. & BAUMGARTNER, C. J. Telegraph systems. 


(15/5/16) 
(15/5/16.) 106312. 


7.187 d E Е. C. E., & BRuNNING, E. J. Electric heating devices. (19/5.16 | 
7.380 Mersino. J. Electric lamps. (24/5/16.) 106,338. 
7,796 Слвот, S. Electric conversion. (1/6/16.) 106,008. 


Relates to a system for the conversion of polyphase current,to direct current, o: 
direct current to polyphase current, or direct current at one potential to direct current 
at another potential. by polyphase commutation, and comprises the use of a poi; 
phase transformer having such small leakage-inductance that the current may te 
sparklessly commutated for all loads within the rated output of said transformer 
with a fixed angle of commutation. 

8.433 CABLE AccEssoRIES Co. & Reeves, Е. Н. Electricheaters, (15/6/16) 106,011. 
8,960 Woop, R., & CALLENDER’s CABLE & CoNsTRuCTION Co. Means for print 
identifying marks on individual cores of multicore electric cables. (26/6/16. 


106,016. 
9,702 К C. P., & Payne, Е. С. Electric controllers for vehicles. (10/7/16; 


; . П 

9,804 GursToN, H.S. Hand or portableelectriclamp. (12/7/16.) 106.025. 

10,328 Back, Н. С. Contact screw of the armature of field telephone induction coils. 
(22/7/16.) 106,029. 

11,956 Spencer, М. H.C., & Corriws. Lto., Н. Electrical stop motions for knitting 
machines. (23/8/16.) 106.380. 


11,968 Bastian, C. O. Electric glow lamps and the like. (26/1/16, divided application 
on 1,271/16.) 106,036. 

13,953 LaNpTMETERS, J.C. Electric resistance furnaces. (25;9/16.) 106,044. 

16,201 Соок, С. Е. Armatures of magneto-electric machines. (11/11/16.) 106.422. 


16,359 CRAWFORD, A, and PRESTON, Contacts for electric switches and other elec 
trical apparatus and the mode of and means for mounting or supporting same ` 
(15/5/16, cognate application, 15,033/16.) 106,054. 

18,649 CANNART D'HAMALE, Е. ре.  Electro-mechanica! make-and -break movemert for 
electric circuits, (30/12/16.) 106,064. 


1917 SPECIFICATIONS. 


1,437 GRAHAM, E. А. Electrical pushes. (29/1/17.) 


106,446. 
4,937 MAYER, F. Telephone appliances. (5/4/17.) 


106,457. 


APPLICATIONS FOR PATENTS. 


No15.—7 he undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. T hose marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously гп the ordinary course. Names within parentheses are those of communicators 
of inventions. When compicte Specification accompanies application an asterisk is affixed. 


April 10, 1917. 


4,993 HoLLINGworRTH. Demagnetiser for continuous or alternating currents. 

5.005 Тномѕом. Current or voltage regulator. 

5,009 WarRDELL & WorsELEv Motors (LTp.). Controlling current in connection with 
electromagnetic gear boxes of automobiles. 

9.008 MARR. Telephone transmitters. 

5,028 Ames. Light projection apparatus. 

5.054 FLETCHER & HALLIMOND. Magnetic separators. 

5,067 MuiRHEAD & Huskinson, Telegraphic receiving and tape perforating apparatus 


April 11, 1917. | 
9,072 ETcHELLS & Greaves. Electrically-heated resistance furnaces. 
5,073 McCorrL. Alternating-current elec. systems. 
5.088 GARRARD & RAILING. Elec. switchboards. 
5,112 IGranic ELEC. Co. & Curtis. | Housing of switchgear. 


April 12, 1917. i 
5,151 IsHERwoop & TURNER. Elec. welding apparatus. 
5.161 Sartori. Asynchronous motors. - 
5,168 Brit, WESTINGHOUSE ELEC. & Мес. Co. Control of S.P. cemmutator motor 
(12/4/16, U.S) 
5,177 Jones. Electrically depositing metal. 
9,178 CuiTTv. Elec. machines. 


a April 13, 1917, 


5.220 WarLkER. Elec. welding. (14/4/16, U.S.) 

5,224 BRUSCHKE, Telephone meters. | 

5.246 SCHAANNING & THOMPSON. Tanks for electrical transformers. 
9,254 TROSDAHL. Current interrupters. 

5.260 Jongs. Electrodes for arc soldering. 

5,261 HapriELD. Points and switches for tramways, &c. 

5,267 Lg Pontois. Ignition current generators. 


| April 14, 1917. 
5.281 Hirst. Elec. submarine destroyer. 
5,292 B.T.-H. Co. (G.E.Co.) Elec. regulators. 
5,299 FELTEN & GUILLEAUME CARLSWERKE А.С. 

cables. (14/4/16, Germany.) 
5,301 Brit. WESTINGHOUSE ELEC. & Мес. Со. Control of dynamo elec, generators. 
5.305 Brook. Insulating devices. | 
April 16, 1917. 


Automatic fire alarm. 

.333 MARTIN. Wireless receiving circuits. 

‚349 Cox. Electric lamps. 

.354 SassuLigF. Manufacture of incandescent lamp caps and sockets, 

5,358 BuLters & Twiss. Electrical insulators. 

5,363 Latour: Audion or lamp relay or amplifying apparatus for wireless telegraphy 
and telephony. (15/4/16, France.) А7. 

5,365 GRAHAM & Кіскетѕ. Thermostatic apparatus applicable as relays and circuit 


interruptors, 
April 17, 1917. 
5.400 B. T.-H. Co. (С. E. Co) Metals and their manufacture. 
5,401 Loras. Transformers for alternating currents. (9/6/16, France.) 
5,410 CaMPBELL, Electric heating of metallic bodies. 
5.411 Soc. ANON DE MAGNETOS ET APPAREILS ELEC. SAMA. Magneto or dynamo 
electric machines. (17/5/16, France.) 
5.412 Soc. ANON DE MAGNETOS ET APPAREILS ELBC. SAMA. Electric oontact breaker, 
(26/5/16, France.) . 
5.413 FonRBEs. Storage batteries. 
5,414 DAVIDSON, DEARLOVE & PERRYMAN. Telegraph systems, 


April 18, 1917. 


5,431 CRAVEN. Plue for telephone switchboards, &c. 
5,448 STANNARD, Manufacture of metallic tungsten and its alloys. - 
5,451 B. T.-H. Co, (С. E. Со.) Protective devices for electrical apparatus 


Insulation of submarine telephone 
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- COMMERCIAL TOPICS. · 


Excess ` The Federation of British Industries and the 
Prafits Central Council of the Associations of Controlled 

: Establishments have arranged to move certain 
amendments on the Committee stage of the Finance Bill, in order to 
place the basis of the excess profits tax upon the actual profits and not 
upon inflated figures. To reach this basis the following points are 
considered to.be important :— 

1. Proper allowances should be made for depreciation and obso- 
lescence of all assets, including buildings, plant and machinery, whether 
due to the war or not. 

2. The valuation of the stocks held by manufacturers should be re- 
tained at & normal figure in accordance with the existing practice, and not 
written up for taxation purposes to the market value at the moment. 

3. That the principle of the excess profits tax laid down in the Finance 
Act of 1915 should be preserved, and not destroyed, as proposed by 
elause 19 of the Finance Bill. | 


* * * * 
Machine The Minister of Munitions has withdrawn the 
Tools. Order applying Regulation 304 of the Defence 


of the Realm Regulations to machine tools and 
machinery drivcn by power suitable for cutting, stamping or working 
metal, and the general permit for purchasing or entering into nego. 
tiations for the purchase of machine tools, except in so far as they 
relate to insurance. 


All рсе for a permit to purchase ог enter into negotiations for 
the purchase of the war material referred to in the Order should be made 
to the Executive Officers of the Area Clearing House Boards, whose 
addresses may be obtained upon application to the Director, Central 
Clearing House, Ministry of Munitions, Charing Cross-buildings, W.C. 2. 
. No new or second-hand machinery can be purchased, hired or trans- 
ferred from the premises where it is at present located without the sanc- 
tion of the Minsitry of Munitions. No application will be considered 
for the release of Machine Tools, whether new or second-hand, for class 
“ C" work, or work not essential to the conduct of the war. 


* * » * 
Importance From the accounts of the Lincoln Corporation 
of the - electricity undertaking, which are abstracted in 
` Power Load another column, it will be scen how important 


is the power load. The total output of tho 
undertaking was 5,345.000 units (compared with 3,152,831 in 1915-16) 
and for power 4,636,007 units were sold (against 2,183,406), including 
3,116,425 to a local firm. Notwithstanding an increase in the cost 
of coal of more than ved. per unit, the works costs (exclusive of 
пцегезї апа sinking fund) only increased by slightly less than 51. 
per unit, this result being mainly due to savings in the standing 
tharges When interest and sinking fund are taken into considera- 
dion, the total costs are the lowest on record, being more than rad 
per unit less than in 1915-16, which also was a record year. 
· The engineer and manager (Mr. Clegg) points out that the increased 
fost of fuel was not all due to the ifffreased price, as the continuous use 
‘of the old low-pressure plant resulted in the consum ption of coal per unit 
Renéfated being increased from 4:005 lb. to 4:65 1b. This is a stre” 
argument in favour of the replaceme ; 
modern turbo-generators. The cha 
including a large saving of coal | 

* * * * 


nge would result in great economies, 


‘Loans for In the annual report of the Electric Vehicle 
Electric Committce of Great Britain it is stated that the 
Vehicles Committee. has had under consideration the 


short loan periods recently granted by the Local 
for the purchase of motor vehicles A com- 
‹ to the Board expressing the hope that upon the 
termination of the war the latter would be prepared to consider 
evidence, which the Committee would be able to place before it, 
showing that the actual useful life of the electric vehicle was such as 
to justify a considerably longer period than five years. 
o tough there is not a great deal of experience to guide it, we think 
the Board would be justified in granting a longer period for repaying 
сонын electric vehicles,whose life is stated to be longer than five years. 
в ur it seems to ив that, under normal conditions, it would be inad- 
sable for local authorities to take up loans for such a short period as 


“Ove years, and i : i 
Of the пы. it would be more economical to pay for the vehicles out 


Covernment Board 
munication was sent 


nt of thesmall and inefficient sets Ky- 


Registration It is announced that documents filed under the 
of Business Business Names Act will be available for 
Names inspection by the public on and after Sept. 1. 


The fee payable for each inspection will be 6d. 
Up to the present the registrations number about 100.000, but it is 
believed that several thousands more ought to have registered, For the 
omission to register the Act provides heavy penalties, 


* ж x * 

One of the results of the war has респ to demon- 
‘Cheaper trate th t importance of a cl lv 
Power. strate the great importance of a cheap supply 


of electric power, and many of the leading com- 
mercial and municipal organisations of the country are preparing to 
give evidence before the Board of Trade Electric Power Committee. 

Tho British Empire Producers’ Association is collecting detailed state- 
ments from associations of manufacturers and producers in order to 
submit a full statement of the manufacturers’ side, and already Walsall] 
Chamber of Commerce and some industrial organisations in the Midlands 
have decided to co-operate with the Association in the matter. ‘I'he 
following (among other organisations) are also to submit evidence : 
The Association of Municipal Corporations, the London County, Council, 
the Incorporated Municipal Electrical Association, the Institution of 
Electrical Engineers and the Association of Electric Power Companies. 

| * * * * 


The memters of the Electrical Scetion of the 


oy Newecastle-on-Tyne Chamber of Commerce have 
Industries. decided to improve and strengthen the section. 


The chairman of the section (Mr. H. W. Clothicr), 
who presented a report on the matter at the recent meeting, stated that 
the need for national organisation was now well recognised. The ten- 
dency now was to strengthen the existing organisations and to promote 
new ones having a collective interest in the national prosperity. Whilst 
the war engaged their first and urgent attention, the time which could be 
devoted to prospects of trade after the war must necessarily be limited, 
but the best opportunity must be taken to secure whatever time was 
available to help in making the moulds which would give shape to the 
industry of the future. In view of the prominent place Newcastle had 
taken in engineering from timo to time, it was fitting that in electrical 
progress it should be an example to tho rest of the country. To put their 
experiences into concrete and more useful form, it was now proposed to 
consolidate the Electrical Section of the Chamber of Commerce. Amongst 
the objects of the section were : ‘‘ To give collective attention to matters 
of commerce affecting the progress of the electrical industry in the dis- 
trict ; to discuss subjects which apply to the national prosperity, and to 
communicate, where necessary, considered local opinions to Government 
departments and national industrial associations ; to be the channel for 
communication with consular officers abroad and the dissemination of 
commercial information to firms immediately interested ; and to consider 


the question of cheap and unlimited power for manufacturers after the 
war." | 


* * * * 


A Department of the Ministry of Munitions, 
vnder the dircet:on of Sir Lionel Phillips 
is devoting attention to the development of 
mineral resources of Great Britain and Ireland. 

A number of engineers, it is announced, are assisting the efforts 
of the Department, and considerable work has been done in furthering 
war purposes. Steps are being taken to control and expand wolfram 
mines, from which it is expected to produce a home supply of tungsten 
powder. Acomplete survey of the lead resources of the country is being 
carried out ; new sources of supply are being investigated and old work- 
ings reopened. In опе instance steps have been taken to assist in the 
drainage and development of an important lead minc, from which there 
is a prospect of an immediate increased output. Action is also being 
taken with regard to the production of zinc.. A sulphur pyrites mine 
has been acquired and certain low-grade copper deposits of considerable 
extent and promise are being carefully watched. : 


Our Mineral 
Resources. 


x 


ж ж ж ж 
‘There is a growing demand for giving the 
Duty Appeals right of appcal from the Inland Revenue Com- 


mirsioners in excess profits duty cascs. 

It appears that when an application is made to the Commissioners 
for a case to be heard by the Board of Referees objection is frequently 
raised that the matter has already formed the subject of a decision, and 
that there is no need for the case to be referred, thus preventingt he right 
of appeal beyond the Commissioners. In consequence of the large sums 


-which are sometimes involved, and in view of the whole circumstances 


it is felt that there should be a right of hearing before an unprejudiced 
third party, and several Chambers of Commerce have made representa. 
tions on the subject to the Chancellor of the Exchequer, 
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Nos s ^. EXTENSIONS. : 
Battersea (London).—Extensions of mains, estimated to cost 
£1,441, have been authorised by the Council, | 
Halifax.—The option given to the Electricity Committee to acquire 
Jand at Copley for a new generating station has been extended to 


Aug. 4. ; | 

Poplar (London).— The Electricity Committee has considered the 
tenders submitted for the supply of a 3,500 kw. or (alternatively) 
5,000 kw. turbo-gcnerator. 

The most favourable tender was that of Messrs. Willans & Robinson, 
who quoted £20,623 for the 3,500 kw. sct, less £234 spares, and £24,380 
for the 5,000 kw. set. In view of the limited supply of condensing water 
the fact that the effective capacity can only be assumed at 3,000 kw. in 
the event of breakdown. the space required, and capital cost, the engineer 
(Mr. J. H. Bowden) is of opinion the smaller machine should be installed. 
The Director of Electric Plant at the Ministry of Munitions will be 
Batisficd with the installation of the smaller mschins and will release the 
plant now partly complcted, and of which delivery and erection can bo 
made within six months. The actual capacity of the plant would be 
4,250 kw. at normal pressure, and overload would bring it up to 4,780 kw. 
on occasion for short periods, 

Stafford.— Application has bccn made {о {һе L.G. Board for 
sanction to borrow £8,700 for an additional boiler and other plant 
at the electricity works. 

Stoke-on-Trent.—' The Board of Trade have authorised the supply 
of electric current to premires ‘п the Leak Rural and the Smallthorne 


Urban areas. 
| GENERAL. 


Barnes.—The assistant electrical engincer (Mr. Law) recently asked 
to be allowed to join H.M. Forces, but the Electricity Committee was 
unable to give him permission owing to the shortage of staff. 

The chairman of the Lighting Committee (Coun. Wilson) stated at the 
recent meeting of the Council that several applications had been received 
for supplies of current, but owing to the shortage of new cable there was 
considerable difficulty in carrying out auch work. The committee asked 
that all firms desirous of making application for new work should first 
of all apply to the engineer and ascertain whether new cable was necessary 
or was obtainable, ‘The work could only be done under a Class A certifi- 
cate, and even then the committee could not guarantee that the work 
could bo carried out, as the shortage of material made it almost іт. 
possible. 

Barnstaple.—On Monday the Council adopted a recommendation 
to increase the salary of the electrical engineer (Mr. J. W. Hadfield) 
to £275 per annum, and the premiums for pupils instructed by the 
engincer will be received by the Council. | 

Birkdale.—Southport Corporation has authorised the Birkdale 
Electric Supply Co. to increase its charge for current to 5d. per unit, 
plus 5 per cent. for private lighting *‘ on condition that the increased 
profits or residue so arising shall not ke taken into account in the 
event of the future purchase of the undertaking by the Corporation." 

Doncaster.—The borough electrical engineer and tramways manager 
(Mr. E.N. Rayner) has applied for and been granted an early release 
fromhis position in order to take up an appointment under the Admi- 
raltvat a salary of £700 per annum. 

At the last meeting of the Council the Electrical & Tramways Com- 
mittce recommended that Mr. Rayner's salary be raised from £450 to 
£500 a year, but after a rather heated discussion the recommendation 
was rcferred back. 

.Dublin.—The members of the Corporation have indulged in a 
further lengthy discussion on the management of the electricity 
undertaking, and ultiniately it was decided to refer the report of 
the Special Committee to the Electricity Supply Committee with 
power to deal with the matters. 

Electricity in Agriculture.—At the meeting of Chester Corporation 
on Wednesday it was reported that at a conference at the offices of 
the Board of Agriculture and Fisheries on the 15th inst. when there 
were present Mr. Hall (Board of Agriculture), Sir John Snell, Sir 

Owen Philipps, K.C.M.G., M.P., the Electrical Engineer and Town 
Clerk of Chester, plans prepared by the Electrical Engineer (Mr. S. E. 
Britton) were submitted and considered for the generation of electrical 
energy by water power from the River Dee for agricultural purposes. 

Mr. Hall stated that the Board of Agriculture desired that the City 
Councilshould make an application to the Treasury for à grant of £200 
from the Development Fund for collecting data and making investiga- 
tions as to the practicability of the scheme, and that the Board would 

upport the application. 


they may be found, are subject to the supreme disposition of th 
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PARLIN UPA», 


| 


ELECTRICITY SUPPLY. | 


Therefore the Electricity Committee recommended the Council to 
make an application to the Treasury for a grant of £200 under sec. 1 of 
the Development and Road Improvement Fund Act, 1909, for the ex. 
pense of collecting data and making investigations into the practicability 
of utilising the water power of the River Dee above Chester to generate 
electricity to be used for agricultural purposes and the development of 
Rural Industries, The recommendation was adopted by the Council. 

Gillingham.—The Council has decided to increase the war bonu: 
of the employees of the electricity department to 68. per week. 

Linking-up in South London.—The Board o {Trade has approved 
of the agreement under which the County of London Electric бири 
Co. will supply electricity in bulk to the South London Electric Sy 
ply Corpn. 

Slaithwaite.—The Urban Council has been granted another ет. 
tension of 12 months to carry out the provisions of ite Electri 
Lighting Order of 1914. 

The L.G. Board has reminded the Council that in the schedule of work 
proposed to be undertaken by the Council after the war was the electr 
lighting scheme, at an approximate cost of £7,900. No application had 
yet been made for a loan, and if the Council intended to borrow money 
it should submit its proposals to the Board as soon as practicable, so 
that they might be considered, and, if found necessary, brought to the 
point when sanction to the borrowing could be readily granted when 


circumstances permitted. 
It has, however, been decided to defer the matter for the present. 


Surbiton.—In his: half-yearly report the consulting engineer 
(Sir John Snell) states that there has been a serious falling-off of 
lighting units of 154 per cent., but an increase in the power units of 
28-4 per cent. There was a decrease in the total units sold of 8 per 
cent. Despite a falling-off of lighting units and an increase of power, 
the load factor decreased by 2 per cent. 

Woreester.—In regard to the proposal of the Electricity Com- 
mittee to raise the Powick Weir, so as to get additicnal water power, 
the Severn Fishery Board have decided that, unless the Electricity 
Committee give an undertaking that the proposed work will create 
no obstruction to the free passage of fish, it will oppose any inter- 
ference with the weir. | | 


LIGHTING AND INDUSTRIAL POWER. 


Cheam.—In consequence of the refusal of the local gas company 
to reduce its charges for public lighting there was an animated 
debate on public lighting at the last meeting of the Parish Council 

The Lighting Committee reported that the Electric Lighting Co. had 
promised a rebate of 66 per cent. on the contract price for street lighting, 
but the Gas Co. had stated that they could not see their way to makes 


further rebate. ' | 

The chairman (Mr. D. W. Shaw) said that opened up the question a 
to whether it would not be advisable for the whole district to be lighted 
by electricity and not a portion as at present. As the Council's age 
ment with the Gas Co. would end in September he thought the time was 
opportune to consider the subject. It was agreed, however, to refer the 


matter to the Lighting Committee. 

Electric Driving of Factories.—At the new factory of the British 
Everite & Asbestilite Works (Ltd.) at Farnworth, Lancs, the electric 
drive has been adopted throughout. Current is supplied by an 
independent electric plant driven by 200 н.р. National gas engines 

Electric Steel Furnaces.—The “Iron & Coal Trades Review" 
announces that licences have been granted by the United States 
Steel Corporation for the installation. of six more Héroult electric 
furnaces, which will bring the total of this type, operating or con 
tracted for in the United States and Canada, to 114. Of these 3) 
have been licensed since Jan. 1 last. 

Nitrates from the Air.—The * Manchester Guardian " announce? 


‘that the International Nitrogen & Power Co. has leased 2 acres of 


land near Manchester for the erection of plant for the manufacture 
of nitrates from the air, and adjoining the site are the works of the 
British Carboid Co. It is expected that the works will be in operati 
by the autumn. | | 

- Water Power in Russia.—The Ministry of Trade has drawn up ^ 


scheme for the temporary control of the water power of the country. 


Under the scheme all sources of water-power, no matter on hee eh 
e Govern: 


ment. Water-power may be used either! by the Government itself - 


by local governments, or again by private persons or companies. wil 
the purpose of controlling the use of the-water-power a committee W 
be formed. 
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. ELECTRIC TRACTION. 


Brighton.— On Tuesday about 50 women tramear conductors. 


struck as a protest against the dismissal of a conductor. 
Cheap Tramway Fares.—Coventry Corporation have applied to 


the Board of Trade to allow the maximum cheap fare of $d. per mile. 


(or fraction of a mile) authorised by sec. 17 of the Corporation Tram- 
wav Act of 1903, being increased to $4. per mile. 

The Yorkshire (Woollen District) Tramways Co. recently revised their 
tates and abolished the 4d. workmen fares. Owing, however, to tho 
action of Dewsbury Corporation and other local authoritics, Mr. W. 
Runciman, 'M.P., was induced to intervene and approached the Board 
of Trade in the matter, and as a result the Board recently ordered the 
company to restore the 1d. fares. 

Croydon.—On Monday the Council dcc'ded to increase the war 
bonus as from the 28th inst. as follows :—— 

To all male employces by 3s., and all female employees by 1s. 6d., 
making a total war bonus per week of 5s. for motormen and male con- 
ductors, 2s. 6d. to female conductors and 7s. to other grades. 

Darwen.—The Tramways Committee has refused to ога 16 leave of 
absence to the manager (Mr. Е. J. S. Hosken), who has been offered 
an appointment on Admiralty work. 

Electric Vehicle Progress.—The Bolton borough elcctrical engincer 
(Mr. W. J. Wcod) bes been authorised to obtain tenders for an ele tric 
vehicle. ky 

At present there are cight elcetrically propelled vehicles employed 
in the conveyance of mails to and from Johannesburg post-office. 


Hull.—The Chairman znd Deputy-Chairman of the Electricity 


Committce and the Acting Fngineer rceently ‘discussed with the | 


Chairman of the Tramways Committce and the Tramways Elcetrical 
Engineer the question of linking-up the tramways power station 
with the electricity works, and it was ag'ced that the Chairman, 
Deputy-Chairman and Electrical Engincer of the Tramways Com- 
mittee should submit a report at the next mceting of the Committee 
for their approval. 

The immediate advantages to the Electricity Department of linking-up 
will consist in obtaining a load outside the hours of maximum load at 
the electricity works, and consequently without the necessity for any 
capital outlay on generating plant, and the fuller and more bencficial 
employment of the department's most efficient machinery. In the event 
of the Tramways Committee deciding to take the. supply it will be 
necessary to extend the c.h.t. main and install certain switchgear in the 
tramway power station at an estimated cost of £4,800. The proposed 
extension of mains would have to be made in the ordinary course from 
the point of view of expediency. The Electricity Committee has, the re- 
fore, decided that, subject to the Tramways Committee deciding to take 
a supply of electricity from the Committee, it is prepared to afford such 
supply, and the question of the terms has been left in the hands of the 
Chairman, Deputy-Chairman and Acting Engincer to arrange. 


Leicester. — The Tramways Ccmmittce has deciced to increase the 


tramway fares on the Stoneygate, Clarendon Park and Aylestcue 
routes, | 


Nunegton.— The Council, which proposes to obtain powers to 
provide a system of transit at the end of the war, has decided to исе 
motor-omnib uses in the town and for running to neighbouring towns 
and villages. | 

. Ald. бахр stated at the Council meeting last week that the Highways 
Committee had considered two systems—overhead electric tramways and 
motor-’buses. From inquiries where both systems were in vogue they were 
convificed the motor-'bus service was more convenient, cheaper and the 
more likely to be remunerative. Тһе cost of an electric tramway system 
was estimated at £9,000 to £10,000 a mile, and it was estimated they 


would have to spend anything up to £150,000 for putting down such a 


system. A motor service of 15 omnibuses, with garage, petrol stores, &c., 
would cost about £18,500. 


Petrograd Underground Railway Scheme.—An old ccheme for the 
Construction of an underground electric railway in Petrograd was 
before the Town Council in April. 

The original scheme was prepared by an English firm of engineers who 
would construct the railway on a concession basis. Hydro-clectric 
Current from the Imatra water-falls would be used. (‘onsideration of 


ie ene which will have to be considered by a fresh Duma, has been 


Tramway Employees’ Wages.—The tramway cmployce of the 
neashire and Cheshire undertakings, who recently received an - 


extra 28. 6d. per week, are dissatisfied with the terms of the award. 

m Saturday and Sunday last the Manchester tramway service was 
SU eas because the employees refused to work extra cars, and they 
outh PE limiting the number of passengers on all cars. 
and Ma of war it has been customary to allow extra passengers inside 
“ШШЕ 80 on the outside platforms; but without official authority the 
ae yees(wholclaim a further increase in wages of 7s. 6d. per weck) 

Mposed the old restrictions. 
Tn Palford similar conditions prevailed, and the employeés refused to 


or inel | ; 
line inside a large Car, no one being allowed to stand outside. 


THE ELECTRICIAN. 


Since the - 


Tload the cars ог carry more than six standing inside per small car _ 


521 ' 


West Ham.—It has Leen decided not to proceed with the work 
of doubling the tramway track at Connaught-road, but the span- 
wire system is to be substituted for bracket arms. 

The Commissioner of Police has intimated that under present condi- 
tions tramcars are to be allowed to resume normal lighting inside, 
providing that the lighting circuits are so arranged that the whole, 
except the ordinary traffic lights, can be switched off when necessary. 
if one or more interior lights are kept on to complete the circuit they 
must be kept shrouded or screened, 80 that no light is visible from 
outside during the period of air raid warnings. 


MISCELLANEOUS. 


Electrical Engineering in Warfare.—The “ Frankíürter Zeitung "' 
announces that the German Government has requisitioned all eke- 
trical machinery and apparatus, and it is not now possible to buy or 
sell electric motors without special permission. 

In an article in the “ Cologne Gazette ” оп a visit to Kiel, where the 
dockyards are said to be mainly, but not entirely, engaged with repairing 
work, contains the following passage (which we reproduce from the 
“ Times " of Wednesday) on copper and electricity :— 

' Copper is now used in large quantities in all ships, although, of 
course, consumption is restricted as much as possible. Especially for 
steam piping there is no substitute for copper, and it is also needed for 
all purposes where high resistance to sea water and salt air is necessary. 

“ Over against the boiler shop is the electrical shop, which becomes 
every day more important with the increased use of electricity. We have 
already gone a long way in this direction, although we have not yct gone 
quite so far as the Americans, who even drive the screw-shafts of large 
ships by electric motors. As regards our submarines, it is indeed much 
the same with us, for our submarines already consist half of electricity. 
The submarines are also concerned with the accumulator shop, where 
accumulators are repaired. Repair is not always possible, for the de- 
mands made on the accumulators in war are sometimes too great.” 


Enemy Firms Wound Up.—The Board vf Trade has up to the 
preecnt ordered the wind ng up of 467 businesses ecntrolled by 
alicn cnemies. 

The latest is W. P. Thecrman & Co. (Ltd.), 283, Oxford-road, Chorlton- 
on- Medlock, Manchester, electrical engineers, (Controller: Wm. Eaves, 
15, Fountain-street, Manchester.) 


Engineering Wages.—Last wcek the Committce on Production 
mct representatives of the Engineering Employees Federation and 
of about 40 of the trade unions connected with the cngincering 
industry in order to consider applications for advances in wages in 
the engineering and foundry trades. 


Unemployment Insurance.—It is notificd that the unemployment 
books for 1916-17 cease to be current on 14th prox. and must be 
exchanged for new books in the week ending July 21. 

Stamps representing contributions payable after July 14 must be 
affixed to the new unemployment books. Applications for refunds under- 
sec. 94, as amended, must be made in the prescribed manner by Sept.14. 
For the purposes of exchange the unemployment books for 1916-17 
should be returned as early as possible in the weck ending July 21 to the 
nearest employment exchange or other local оћсо of the Unemployment 
Fund. Special facilities are offered’ by the Ministry of Labour to em- 
ployers whereby if the necessary particulars of the old books are furnished 
in good time to the Ministry the corresponding new books will be made 
out beforehand and will be ready for issue as soon as the old books are 
returned after July 14. Employers desirous of availing themselves of 
these facilities should communicate with the nearest employment ex- 
change or other local office of the Unemployment Fand. 

The umpire has recently decided that contributions are payable 
in respect of the following :— : 

Workmen engaged in the manufacture of electrical cooking and heating 
apparatus. 

Enamellers and lacquerers of brass and other materials in connectio 
with the manufacture of electric light fittings. І | 

Workmen engaged wholly or mainly in fitting up, finishing ready for 
sale, or in repairing (including cleaning) electric stoves, cooking apparatus 
and similar electric appliances. 

Workmen employed by an electric supply authority and engaged 
wholly or mainly in assembly and finishing cable accessories, such as 
jointing boxes. 

Workmen engaged wholly or mainly in the manufacture, of electrio : 
condensers. 

Contributions are nat payable in respect of the following :— 

Workmen (other than those engaged in sawmilling of machine wood 
work) engaged in the work of handling, preparing and creosoting tele- 
graph poles and other timber. - 

Slate enamellers employed in connection with the manufacture of 
domestic electric light fittings which are not intended for use in war. 

Workmen engaged by an electric lighting authority and engaged in 


. the work of (1) cleaning arc and incandescent lamps, not in connection ` 


with repair of lamps; (2) making by hand removable wooden meter 


‚ brackets; (3) fixing removable meters and brackets; (4) fuse hands ; 


(5) boiler cleaning ; and (6) fitting up temporary wires and appliances 
in show rooms and carrying out experiments and tests. 
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Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during May, 
1917, and (b) the aggregate figures from Jan. 1 to May 31, with in- 
crease or decrease compared with corresponding periods of 1916 :— 

Electrical machinery, (a) £137,025 (increase £15,826), (^) 6627.541 (increase £134,615) ; 
incduding generators and motors other than for aeroplanes, motor cars and cycles, (a) 
£37547 (increase £17.366), (5) £113,772 (increase £36.244) ; and electrical machinery un- 
enumerated, (a) £99.478 (decrease 22.540), (b) £513,769 (increase £98,351! ; telegraph and 
tele phone cables other than submarine, (2) £2,001 (decrease £9.923), (^) £45,853 (increase 
£2192); teleeraph and telephone apparatus, (а) £3,199 (decrease £58,947), (b) £14.771 
{decrease £138,936) : other electrical wires and cables, rubber insulated, (a) £1.223 (de- 
crease £14,008), (5) £24,056 (decrease £25.632) ; with other insulations, (a) £1,603 (increase 
£1,493), (b) £5.275 (increase £2.061); carbons, (a) £11,984 (increase £2,253), (0) £43,788 
(increase £754) ; glow lamps, (a) £444 (decrease £24,438), (b) £60,034 (decrease £51,261) ; 
arc lamps and electric searchliehts, (a) nil, (0) £38 (increase £38) ; parts of arc lamps and 
searchliehts (other than carbons), (а) £10,071 (increase £3, 236), (b) £47,553 (increase 
£15.631) ; primary and secondary batteries, (a) £18,256 (increase £2,572), (^) £147,630 
(increase £61.655) ; meters and measuring instruments, (a) £3,749 (increase £681), (b) 
£12,856 (decrease 2.538); switchboards, (а) nib (decrease £4), (5) nil (decrease £257) ; 
electrical voods and apparatus unenumerated, (а) £47,244 (increase £10,470), (5) £222.883 
(increase £95,161). Total of electrical eoods and apparatus other than machinery and 
uninsulated wire, (a) £99,774 (decrease £86,715), (^) £624,737 (decrease £41,132). 


Exports.—The exports of electrical machinery, material, &с., (а) 
durirg May, 1917, avd (b) from Jan. 1 to May.31, with increase or 
decrease compared with corresponding periods of 1916, were as 


follows :— 


Electrical machinery, (a) £109,219 (decrease £11,568). (b) £599.255 (increase £88,735), 
including railway and tramway motors, (а) £507 (decrease £1,548), (5) £11,150 (decrease 
£4.152) ; other generators and motors except for aeroplanes, motor cars and cycles, (a) 
£80,700 (increase £25,536). (5) £352,252 (increase £89.623) : and electrical machinery un- 
enumerated, (а) 228.012 (decrease £35.556, (b) £235,853 (increase £3.364) ; telegraph and 
telephone cables, submarine, (a) £3,322 (decrease £12,053), (^) £99,301 (decrease £1,476); 
other than submarine, (а) £74,412 (increase £15,127, (Р) £373.281 (increase £112.080) ; 
teleeraph and telephone apparatus, (a) £10,787 (decrease £3.831). (b) £80,615 (decrease 
£27,860): otherelectrical wires and cables, rubber insulated, (а) £9,158 (decrease £34,388), 
(^) £118.935 (decrease £65,737) ; with other insulation, (а) 625.963 (decrease £73.987), (b) 
£159,465 (decrease £174,905) : cartons, (a) £5.964 (increase £5.351), (^) £14,450 (increase 
£10.307) ; glow lamps, (a) £12,073 (decrease £7,492), (5) £61.574 (decrease £8,304): arc 
lamps and searchlivhts. (а) £100 (decrease £347), (b) £10,648 (increase £5.350) ; parts of 
arc lamps and searchlivhts (other than carbons), (а) £1,342 (increase £961), (>) £17,261) 
Gnzrease £12,273) ; primary and secondary batteries, (a) £13,237 (decrease £16,484), (b) 
£76,577 (decrease 232.323): meters and measuring implements, (а) £4,972 (decrease 
£10,762), (5) £50,165 (decrease £24,815); transformers, (a) £6,449 (decrease £5.891). (5) 
£29,196 (decrease £1,047): switchboards. (а) £6,602 (decrease £1,514), (^) £16,868 (de- 
crease £12,819); electrical Pools and apparatus unenumerated, (a) £62,717 (increase 
61.257), (6) £295,262 (increase £51,605). Total of electrical goods and apparatus, other 
than machinery and uninsulated wire, (a) £237,098 (decrease £144,053), (£) £1,403,598 


(decrease £157,571). 
EDUCATIONAL. 


Manchester Municipal Schcol of Technology.—The new sessicn for 
1917-18 will begin on Oct. 5 and the matriculation and entrance 
examinations will ke held in July and September. Complete courses 
of "nstruction, Icading to the Manchester University degree in the 
faculty of technology, are provided and good provisicn is made for 
advanced study and rescarch in mechanical, electrical and sanitary 
cngineer ng, the chemical and textile industries, min: ng, architceturo, 
«е. Propcetuscs will be forwarded post free оп applicaticn. 


Huddersfield Technical College.—^ir John Ramsden, Bart., has 


given a donaticn of £3,000 towards the extensions fund of this 


College. 


Wireless Telegraphy Classes. —Owing to the great increase in the 
number of students in the electrical cngincering department, 
particularly in connection with the wireless telegraphy classes, 
Birmingham Education. Committee propose to take premises in 
Ludgate Hill in order to provide accommodation for 800 students. 

he Committee has had a communication from the Postmaster. General 
RLating that he wished the attention of students to be drawn to the present 
shortage of wireless operators in the merchant service, and that arrange- 
ments had been made with the War Offiee to issue under certain con- 
ditions certificates of protection to young students in training and 
qualifying within a specified time for the Postmaster- General's certificate 
based on the Government examination for wireless operators. 
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om ont ME. 
TENDERS INVITED AND ACCEPTED... 

PRADA SIA oA e^ Poo МЛ eode Ñ 
Water-cooling Towers and Motor-driven Pumps. 

WoLVERHAMPTON Corporation require tenders by 10 a.m. June 30 
for supply and erection of water-cooling towers and motor-driven 
pumps at the electricity works, Specification from the кашне 
and Manager. 

Induced Draught Plant, Fuel Economiser Extensions, &c. 

NEWPORT (Mon.) Corporation invite tenders for induced draught 
plant ; additions and extensions to fuel economisers; and cooling 
towers. Forms of tender from Mr. A. Nichols Moore, M.I.E.E., 


borough clectrical and tramways engineer. Tenders to tho town 
clerk, Mr. Albert A. Newman, by 10 a.m. June 30. 


\RIGHTON.—The Council has accepted the tender of the Under- 
feed Stoker Co. for supplying and fixing three travelling grate 
mechanical stokers, at £3,087. 

PorranR (LONDON).—Tho Electricity Committee has accepted the 
offer of Messrs. Willans & Robinson for the supply of a 3,500 kw. set. 
at £20,380. 
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Government Contracts.—The following tenders were accepted by 


the Br'tish Government Departments during May :— 

War Office—J. L. Hancock (Ltd.) and Schall & Schall, X-ray appliances; India 
Rubber, &c., Co. and Siemens Bros. & Co., electric cable; India Rubber, &c., Со. C. 
Macintosh & Co. and Peel-Conner Telephone Works, ebonite ; ; Benjamin Electric (Ltd j, 
Electrical Conduits (Ltd.), Elm Works (Ltd.), Eureka Conduits & Fittings Co., Forward 
Electric Co., Gabriel & Co.. S. Heath & Sons, Ingram & Kemp. Nettlefold & Sons, Orienta! 
Tube Co., Perfecta Seamless Steel Tube & Conduit Co., Rainsford & Lynes, Satchwe!i & 
Gittines, C. J. Thursfield & Co , Veritys(Ltd.) and Ward & Goldstone, electric light fitt:nes 
and accessories; Coventry Simplex Eneines (Ltd.), W. H. Dorman & Co., R. A. Lister. 
& Co. and Record Engineering Co., generating sets andaccessories ; Davis & Timmins k 
Herve, Houghton-Butcher Mfg. Co. and C. J. Thursfield & Co., electric instrument ter. 
minals; Ellis & Ward, electric lighting. 

India Office —Peel-Conner Telephone Works, carbon cups; General Electric Co., cells: 
Bullers (Ltd.). insulator cups; Automatic Telephone Mfg. Co., switchboard ; PeelConrer 
Telephone Works. telephone sets; Brunner. Mond & Co., voltoids. 

Post Office—Automatic Telephone Mfg. Co. and H. White & Co., telegraph apparatus: 
Automatic Telephone Mfg. Co., Gent & Co.. Sterline Telephone & Elec. Co. and Western 
Electric Co., telephone apparatus ; Bullers(Ltd. ), A. Kendrick & Sons and Ley's Mallestie 
CastinesCo.,c.-i, brackets ; Teleeraph Construction & Maintenance Co., submarine cable ; 
British Insulated & Helsby Cables, W. Geipel & Co., Henley’ s Teleeraph Works Co., New 
Gutta Percha Co., Teleeraoh Construction & Maintenance Co., Union Cable Co. and Wes- 
tern Electric Co., telegraph cable: Siemens Bros. & Co., cases for telephones; Bnts 
Ever-Ready Co., JohnC. Fuller & Son and General Electric Co., dry cells ; London Electric 
Wire Co. & Smith's, telephone cords ; Baxendale & Co., lead ; Walls (Ltd, ), earth plates; 
Bullers (Ltd.), stay rods and insulator spindles, 


APPOINTMENTS VACANT. 


The Government of the Union of South Africa require an industrial 
adviser to the Industries Section of the Department of Mines and 
Industries, Salary, £2,000. Applications to the High Commis 
sioner, 32, Victoria-street, London, S.W. 1, by July 31. 


Switchboard attendants are wanted for a generating station in the 
Manchester district, See an advertisement. 


An elcetr/cal and mechanical engineer is required to take charge 
of electric power and pumping iastallations at Didcot Ordnance 
Depot. Salary £250. Applications to the Chicf Е зріпсег, Southern 
Command, 12, Wilton-road, Salisbury. 


An assistant cngineering master will te wanted in September at 
the Coventry Municipal Technical Institute. Forms of application 
from the Secretary, Education Committce, Council House, Coventry. 
Applications by July 16. 


/ 


BUSINESS ITEMS. 


Chas. Norman Large and Walter Wallace Large (trading ав Large 
Bros.), electrical engincers, &c., Penrhyn-road, Colwyn’ Bay, have 
dissolved partnership. Debts by both the late partners.’ 

Chas. John Hobbs and Fredk. Murgatroyd (trading as C. J. Hobbs 
& Co.), electricians and contractors, 86, Fratton-road, Portsmouth, 
have dissolved partnership. 


Sale of. Snares by Tender.—The Public Trustee: offers for 
вме by publie tender 119,660 shares of £5 each (fully paid) in Messrs. 
Siemens Bros & Со. (Ltd.).. Tenderers desirous of inspecting 
the works should apply to the Public Trustee, Kingsway, London, 
W.C., to whom tenders are to be delivered by noon of July 12 
Further particulars are set out in an advertisement. 


Plant for Sale.—Mr. Frank Gilman, 62, Lightwoods-hill, Birming: 
ham, has for sale sume gencrating sets, patus of which are given 
in an advertisement. 


New Works.—Official permission has poen ‘obtained for the pur 
chase and installation of the machinery and tools required for the 
new works of the India Rubber, Gutta Percha & Telegraph Works 
Co., at Burton-on-Trent. | 

The site of the new works coverssome 40 or 50 actes, and when equipped 
employment will be given to several hundred persons. The first sectons 
of the buildings is complete, and moaaures 470 ft. by 105 ft. | 

Chemical Manufacturers Combine.—It has been decided to com- 
bine businesses of Messrs. Chance & Hunt (Ltd.) and Messrs. Brunner, 
e & Co. (Ltd.). No alteraticn in the name of the company 55 

ntcnded, and no material change of administration is inia aud 


BANERUPTCIES, LIQUIDATIONS, &. | 

A first and final dividend of 9s. 634. is payable at. the о. R's. 
96, Baldwin-street, Bristol, in the liquidatioa of the Colato 1 Electrical — 
Works (Ltd.), 9, Denmark-street, Bristol. 


Winding-up Order. — Last week Mr. Justicó Neville made в 
winding-up order against Steel’s Electric & Engineering Co. ш 


CATALOGUES, &c. E SN 
Turbo-Alternators.—We have received from the British Westing- 
house Elec. & Mfg. Co. a copy of Circular No. 1,426 giving è genta 
description of the company’s turbo- шала We hope oe 
further to this in an early issue. 


Switches and Fuse Sets.—Messrs W.. т ‘Henley в Telegraph 
Works Co., Ltd., Blomfield-street, London Wall, EC. 2, have } 
a neat folding card giving particulars and prices of their awitch and 
fuse sets. Copies may be obtained hy those interested. 


June 29, 1917. 
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MUNICIPAL ACCOUNTS. 


Ears. 


Belfast.—The accounts of the tramways department for the year 
ended March 31 last have been issued, and they show a gross capital 
expenditure of £1,456,965 (іпсгсағе £72), of which £202,190 has Eccn 
redeemed. 

Revenue was £301,345 (-- 11-584. per car-mile), and working expenses 
were £189,665 (=-7-29d.), leaving gross profit £111,679 (.-4-29d.), to 
which are added interest on investments (£542) and bank interest (£125). 
Dividends on stock required £45,022, and redemption contributions 
£34,975. £17,000 has been placed to depreciation or renewals fund, 
£3,961 to general purposes fund and other items provided for out of the 
year’s revenue were: Equivalent of interest on debentures redeemed 
£5,478, income tax £5,207, stamp duty £652, rent of leased lines £750, 
registration of stock £632, depreciation fund (interest on balance unin- 
vested) £485, and proportion of street widening charges £74. — Car-miles 
run were 6,245,012. | 

Burton-on-Trent.—The accounts of the electricity department for 
the year ended March 31 show gross capital expenditure £129,938 
(increase £2,458) and the net outstanding debt is £58,383. Tae 
accounts have been approved bv the Counc'l. 

Revenue was £23,902 (compared with £20,310 in 1915-16) and working 
expenses were £12,516 (£9,770), leaving gross profit £11,386 (£10,540). 
£943 (£972) was contributed for cost of extension of plant, while loan 
charges, &c., amounted to £7,432 (£7,630), leaving net balance £3,011 
(£1,938), of which £1,350 is to be applied to replacing overspent capital 
and £1,661 is being placed to reserve. Average price received per unit 
was 1:384. (1-34d.). Motors connected aggregate 4,051 Н.Р. (increase 
691 n. P.). Units sold were 3,993,197 (3,499,338); maximum load was 
2,000 kw. (increase 249 kw.). i j VER 

The borough electrical and tramways engineer (Mr. Thos. Hall) reports 
that the gross profit was 8-9 per cent. (8-3 per cent.) on the capital ex- 
penditure ; the power supply increased 22-93 per cent., and heating and 
cooking 22-2 per cent. Of the increase of £3,570 from sales of current, 
£2,964 was due to the war increase of 15 per cent. which was sufficient 
to cover the increased cost of generation and the allowances to employees 
on military service. 'The revenue from power supply increased over 
£3.000. «озі of fuel increased about £2,000 and rents, rates and taxes 
£500. Although total costs increased 26 per cent., owing to the increased 
output the total cost per unit only increased by 10 per cent. Fuel used 
per unit was 6} Ib. 

The tramway accounts show revenue £14,641 (compared with £15.037), 
exclusive of M. R. Co.'s running and operating expenses were £11,855 

(£11,369). Interest required £1,345 (£1334) and sinking fund £1,421 
(£1,381), the net result being a deficit of £360 (against a surplus of £1,329). 
Total revenue per car mile was 10-54d. (9-29d.) and operating expenses 
including power were 8-52d. (7-05d.). Passengers carried were 3,147,043 
oe car miles run 333,632 (386,876) and units used 468,305 
,388). 


Hull.—The acting city electrical engineer (Mr. J. Е. Magoris) has 
presented his third annual report on the working of the electricity 
undertaking for the vear ended March 31 last. 

The revenue from all sources amounts to £99,991, and the total working 
expenses, inclusive, of war bonuses, but exclusive of special charges, 
amount to £60.005, leaving £39,896. Of this amount interest and sink- 


ing fund absorb £34,069, income tax £2,953 and special charges, viz., 


EA ung of works and contributions to mobilised employees) £1,665, 
eaving a net balance to be carried to reserve of £1,209. There has been 
&n increase over last year's figures in works costs and total working costa, 
both of which rose to the respective pre-war figures of 1913-14. The 
Increase is, with the exception of wages (on account of war bonus amount- 
ing to £1,206. 14s. 9d.), entirely due to the enhanced cost of fuel per 
unit sold. The price of fuel per ton delivered to the works has increased 
by 34-71 per cent. over the average cost of the previous year. However, 
the contract has been renewed for the main portion of the department's 
fuel supply at last year's prices, deliveries to extend up to March 31, 1918. 
‘The output of power for industrial purposes continues to increase, and 
for the past year was 49 per cent. higher than in 1913-14, but the units 
for lighting, although slightly above last year's output, were 22 per cent. 
lower than in 1913-14. During the year agreements have been entered 
Into for four important bulk supplies, and a new use to which the supply 
from the M ya mains has been applied with success is the opera- 
tion of steel rolling. The total connections to the mains are :— Power 
23,584 kw. and lighting 8,396 kw., a total of 31,980 kw. 

Hull Corporation Telephones.—The accounts for the year ended 
March 31 show an income of £58,210 and expenditure £35,462, 
leaving net profit of £5,355, compared with £3,645 in 1915-16. 

The department pays £3,125 in local rates and £5,640 in royalty to 
the Government. Up to the present time Hull has paid £35,000 in 
Government royalties, and it is claimed that the telephone tariff is 33 per 


cent. lower than that of the rest of the country. The gross profit last 
year was £22,747. 
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Lineoln.—The accounts of the electricity undertaking for the 
year ended March 31 show gross capital outlay £96,402 (increase 


.£3,603), and loan fund accumulations amount to £35,377. 


Revenue was £27,324 (compared with £17,447 in previous year), and 
total costs were £18,784 (£10,516), leaving gross profit £8,540 (£6,930). 
Repayment of loans and interest required £5,329 (£5,202), and mis- 
cellaneous expenditure was £81 (£38), leaving £4.819 (£1,689), which has 
been placed to depreciation account. Total costs were 0-800d. (0-844d.) 
per unit, and interest and sinking fund 0-396d. (0-230d.). Units generated 
were 6,204,993 (3,735,182) and sold 5,345,009 (3,152,831). Total 
maximum supply demanded was 800 k.w. h.t. and 855 kw. l.t. for lighting 
and 100 kw. for traction (compared with 1,351 kw. for lighting and 
100 kw. for traction last year). - 

The capital expenditure on the tramways is £44,987 (no iucrcasc), of 
which £15,358 has been redeemed. Revenue was £7,741(£7,424), and 
working expenses were £5,050 (£4,215). Interest required £1,529 and 
sinking fund £1,071 (the same amounts as last vear) Average total 
revenue per car-mile was 12-694. (12-03d.), and working expenses, 
including power, were 8-34d. (6-88d.). Passengers carried were 2,112,293 
(1,992,213), car-miles run 145,343 (147,070), and units used 192,332 
(177,636). | 

Mr. Stanley Clegg (city electrical and tramways engineer) says in his 
report the abnormal increase in output has been made without any 
increase in the capacity of the generating plant, and is a further illustra- 
tion of the advantage of power supply, which tends to keep the plant in 
use the longest possible hours, and enabies tho department to obtain 
a reasonable return from it before it becomes obsolete and inefficient to 
run, as has been the case with & considerable portion of the depart- 
ment's plant. The whole of the increase is in power units, and whilst the 
largest increase in power (nearly 1,600,000) was taken by Messrs. Clayton 
& Shuttleworth, there was an increase of 590,000 in the general power 
consumers, who had taken & total of more than 1,500,000 units. 

With regard to the tramway undertaking, Mr. Clegg says repairs and 
maintenance represent the largest proportion of the total increased 
working expenses—viz., £5l11—-of which £220 is increased wages and 
£291 cost of materials. A certain amount of this is due to the severe 
strain which has been put on the cars and their equipment by the abnor- 
mal winter, and the remainder is due to the extra prices (up to in some 
cases 100 per cent.) which have had to be paid for spares and replacements 
The increase under the head of wages is represented by the war bonus 
charge, and not by extra staff, which has been, and is still being, depleted 
by the demands of the Army ; the members of the staff taken have been 
in nearly every case at the younger end—viz., conductors and shed lads— 
and their places have as far as possible been filled bv women ; of these, 
two are in regular employment in the shed for cleaning the cars, of the 
remaining five four are conductors, and one was appointed assistant 
inspector after passing through a period of service as conductor. Аз far 
as Mr. Clegg is able to ascertain, they give satisfaction both to the 
department and the public. Whilst employing boys aa conductors, it 
was the department's policy to pass them on to the shed if satisfactory, 
and eventually teach them driving, when they became of great service 
as spare men for holiday times and for the workmen cars. Up to tho 
present none of the women have been persuaded to tackle driving in a 
satisfactory manner, and if their employment were to continue for any 
length of time this might lead to difficulties as far as the driving of cars 
is concerned. The upkeep of permanent way has been considerably 
increased, the paving of the track having got into such a bad state that 
it was absolutely necessary that it should be attended to. The abnor- 
mally heavy traction traffic which the requirements of the war have 
introduced, is causing serious damage to the track, as it not only wears 
it away, particularly where the older granite setts were used, but it ac- 
tually loosens the wood paving from its cement bed, and causes it to float, 
with the result that not only the stud-heads, but the earthernware tee- 
pieces through which they are let into the track conduits are broken, thus 
allowing mud and water to percolate into the conduits, introducing an 
additional cause from which the studs become alive. The cost of the 
G.B. equipment this year is about the same as last. The work done, as 
during that period, has been confined to the replacement of dead and live 
studs, as neither material nor labour could be obtained for any systematic 
replacement, though a great deal of such work is overdue, во much so 
that it will be a question for serious consideration by the Council when 
the war is over whether it will be worth while to spend the considerable 
sum of money which would be necessary to bring the G. B. system up to 
а proper state of repair, or to replace it as a system by the overhead, 
which has from its simplicity of working many advantages over any of 
its rivals. Taking this year’s expenditure on the upkeep of the G.B 
system, the average annual cost over the 11 years of its life is now £139, 
or £49 more than the cost estimated by the patentees. The upkeep of 
feeders, as last усаг, has been somewhat costly, as the policy of re- 
insulating the vulcanised bitumen-covered cables with paper, and after- 
wards lead sheathing them,in order to guard against the action of water, has 
been continued ; it is likely, however, that although the work is not yet 
completed, what still requires to be done may have to wait over till the 
end of the war, as the use of lead for cable is now being very much 
restricted by the Government. 
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BRITISH ELECTRIC TRACTION CO. (LTD.)—At the meeting last week 
the chairman (Mr. E. Garcke) said that the stupendous expenditure by 
the nation and the employment of so many hands, both male and female, 
in the production of munitions of war, combined with restricted railway 
facilities, had had an effect upon the company’s receipts akin to that 
which would be produ^ed by great trade prosperity. The value of the 
inereased receipts, however, must be weighed against the increased 
expenses, and it was then scen that the balance of profits was not pro- 
portionate to the increased work done. Prices generally, with the 
remarkable exception of tramway fares, had more than doubled since the 
beginning of the war, and were still rising. 
siderably, taxation had increased, and restrictions on all forms of enter- 
prise other than war work were enforced by all sorts of regulations, by 
dearth of labour and executive staffs, by prohibition against investment 
of capital other than for national purposes, and by fcelings of uncertainty 
with regard to the future. Those conditions applied generally to the 
industries in which the company was engaged—namely, tramways, 


light railways, omnibus services, electric light and power supply, manu- . 


facture and finance. The revenue for the past year was £226,744, and 
the net profit practically £200,000, compared with £209,000 for the 
previous усаг. The reduction in net income was explained by a decrease 
in revenue of £17,000 and a decrease in debits of £8,000. The decline in 
revenue was due to the fact that, while the associated companies which 
liad not done so well had reduced their dividends, some of those which 
had done better had not increased theirs, but it should not unduly depress 
them, because they knew it was the result of the abnormal conditions. 
They were placing £15,000 to reserve, paving dividends at the same rate 
as in the preceding vear (6 per cent. on the preference and 3 per cent. on 
the ordinary stock), and carrying forward £07,598, compared with 
£80,428... At the end of 1915 the underlying companies-—excluding the 
London companies—had total reserves of £1,300.000, and during the past 
year they had added £243,000, a total of over £J,500,000, to which must 
be added the reserve and carry forward of this company, amounting to a 
further £500,000. The investments stood at £4,285,000, an increase of 
£8,700 over the preceding year's figure. In regard to tramway fares, 
he said that, in view of the changed conditions, it was only equitable that 
the existing statutory restrictions should be reviewed by the Board of 


Trade or other Government Department, and steps had been taken by . 


the Tramways and Light Railways Association to have the question 
considered hy the authorities. 
received from the Government the recognition which it deserved, and 
every day the owners of omnibuses were finding it more and more difficult 
to satisfy the requirements of local and road authorities. There were 
two points which required settlement. The first was the question of 
licensing vehicles, 
was empowered to make its own requirements. Omnibus services 
traversing routes 30 or 40 miles in length might. be subject to the licensing 
conditions imposed by 10 or 12 different local authorities. The second 
point was the contribution required from omnibus owners towards the 
maintenance of the roads. Before the war the Government recognised 
that money would have to be spent on improving the roads, and « tax 
was placed on petrol, the proceeds of which were to be used for the im- 
provement of the roads, under the direction of the Road Board. Since 
the war commenced the proceeds of that tax had been diverted into the 
Imperial Exchequer. with the result that the road authorities were all 


endeavouring in their own way to'obtain contributions from those who : 


were working omnibuses. [n view of the fact that an omnibus in 


regular service contributed in the form of petrol tax £50 to £60 per annum, 


it did not seem reasonable that because the Government had appropriated 
the tax for national purposes the owners of omnibuses should be required 
һу local authorities to contribute a second time. He hoped that the 
Government would do something to remove some of the disabilities which 
restricted the best development of the electrical industry ; and he urged 
that after the war it was imperative that this country should have a 
protected home market for its manufactures as a base from which, in 
conjunction with its colonies, it could keep a hold on international 
markets and incidentally help to raise a part of the huge revenue which 
would be required for interest and redemption of war indebtedness. А 
continued policy of direct taxation to provide the major part of the 
revenue, as at present, would defeat its own object, for it would dis- 
courage the accumulation of capital, which was indispensable for new 
enterprise. From that point of view it was to be hoped that the excess 
profits tax would be withdrawn at the carliest possible date, for the 
excessiveness applied now to the tax rather than to the profits, and would 
deter enterprise and therefore check capital creation. With regard to 
the prospects of the associated companies, the view immediately before 
them was cloudy, but they saw a silver lining in the distance which 
indicated better times to come. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD. )-—The gross profit for 
the year ended May 31 was £5,170. 11s. 6d. 
charges, interest on debenture stock and adding £10,194. 10s. 1d. brought 
forward, the balance was £12,909. 4s. 9d., which the directors have 
carried forward. 

GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The net revenue for the 
year ended. May 3. after deduction of expenses, amounts to £226,623, 
and makes, with £36,549 brought forward, a total of £263.472. From 


this amount there has been distributed £115,468 in interim dividends, - 


leaving an available balance of £148,004. The directors now recommend 


payment of the following final dividends, viz. : Js. per share (less tax) | 
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on the preference shares, making, with previous distributiors, a total 
dividend for the year on those shares at the rate of 6 per cent. oer annum 
(less tax); and 8s. per share (tax free) on the ordinary share:, making, 
with previous distributions, a total dividend on those shares at the rate 
of 7 per cent. (tax free) for the year. "These dividends will absorb the 
sum of £92,827. lls. 9а. During the year £1,500 Anglo- American Tele. 
graph Co.'s preferred stock and the company's holding of 3,700 shares in 
the West Coast of America Telegraph Co. have been sold, also 18 certiti- 
cates of the Submarine Cables Trust have been drawn and paid off a 
£120 per certificate. The proceeds have been re-invested in the stocks 
and shares of other telegraph companies, and the 5 per cent. War Stock. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The report for 1916 statcs that the gross revenue amounted to £270,181, 
an increase over the preceding year of £61,282. The increase was derived 
almost entirely from the subsidies from additional contracts. The net 
profit amounts to £96,748 after deducting £31,700 for depreciation and 
debenture interest, and compares with £63,630 for 1915. Including 
£26,996 brought forward the amount available is £123,744. The losses 
sustained in consequence of attacks upon the mercantile fleet during the 
year have been debited to profit and loss. The total number of public 
telegraph stations owned and worked by the company on the high seas 
increased from 1,008 to 1,472. The organisation of the company, 
together with that of its associated companies, with a total of some 
3,000 mercantile vessels fitted with Marconi telegraph stations, has con- 
tinued to render inestimable service. The directors have pleasure in 
recommending payment. of a final dividend of 10 per cent. for the year, 
which with the interim dividend of 5 per cent. paid in February last vill 
make 15 per cent for the усаг. The directors have pleasure in referring 
to the courage and loyalty shown by the seagoing staff, which have been 
bevond all praise. The Amalgamated Wireless (Australasia), Ltd., paid 
a dividend of 5 per cent. for the year ended June 30, 1916. In con- 
sequence of the considerable expenditure in providing installations for 
the increased number of ship stations the remainder of the authorised 
capital was offered to the shareholders in November last at a premium of 
15s. per share. Since the end of the financial year the business has їп. 
creased even more rapidly. Orders in hand are so large that additional 
capital becomes essential, and an extraordinary general meeting has been 
convened for increasing the capital to £600,000, a portion of which will 
be issued as soon as possible after the necessary formalities have been 
fulfilled. During the year Messrs. Henry William Allen and William 
Walter Bradfield,who have been with the company since its incorporation, 
have been elected to seats on the Board. Мг. Maurice Alfred Bramston 
has also been elected to the Board. | ; 

METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD.)—Àt an 
extraordinary gencral mecting on Monday it was decided to increase the 
capital of the company to £3,675,000 by the creation of one million new 
ordinary shares of £1 each. The new capital is required to acquire а 
controlling interest in the British Westinghouse Elec. & Mfg. Gy 

UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.)—The 
directors recommend payment of a dividend of 6 per cent. per annum 
(less tax) on preference shares for the past half-year, making 6 per cent. 
for year; £15,000 is placed to renewals and contingencies account, 
£3,921 to debenture stock redemption account, £2,500 to share capital 
redemption account and £12,814 forward. Receipts for the vear ende! 
Oct. 31 last were $1,634,537 (increase $80,713) and раєвепух rs carried 
were 42,747,070 (increase 2,409,427). 

J. G. WHITE & СО. (LTD.)— The report for the year ended Feb. 28 
states that the nct profit was £18,739, an increase of £1,359 over the pre 
ceding year. Following precedent of two previous years, the directors 
decided not to pay an interim dividend in January last, and are now 
recommending a dividend on both classes of shares at rate of 6 per cent 
per annum. ‘The balance to credit of profit and loss, after bringing Ш 
£34,940 from previous account, is £53,679. The directors recomme 
a dividend of 6 per cent. (less tax) on the ordinary shares, carrying 
forward £41,679. | | 


CITY NOTES.  . 


орь І 

BRITISH TRADE CORPORATION.—The directors ате inviting applica- 
tions for an issue of 150,000 further shares of £10 each at par. The capit 
of the corporation is £10,000,000 in £10 shares, of which 100,000 shares 
have already been subscribed and allotted. 

EASTERN TELEGRAPH CO. (LTD.)—The company announce payment 
on the 14th prox. of a dividend at the rate of 34 per cent. per annum (less 
tax) on the preference stock for the quarter ending 30th inst., and a first 
quarterly interim dividend of 13 per cent. on the ordinary stock (tax 
frec) in respect of profits for the year ending Dec. 31, 1917. . The transfer 
books of the ordinary stock will be closed from July 6 to 13 inclusive. 

SUFFOLK ELECTRICITY SUPPLY 00. (LTD.}—The directors, who were 
recently asked to reconsider their decision to increase the price of current 
from Sd. to 10d. per unit, state that ‘‘ every consumer of current must be 
aware that the increase in price is warranted, and shbuld have been made 
long ago. 16 is not a greater increase than other companies have mace. 
Less than half those who signed the complaint pay 8d. per unit.” — 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—A final dividend 


-of 4 per cent. has been declared on the preference shares, making 10 per 


cent. for the year 1916, and 3 per cent. for the six months ending 30t 
inst. A dividend of б per cent. on the ordinary shares for 1916 15 also 
recommended. This is the first distribution on the ordinary shares since 
the formation of the company. Ңң 
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THE ROUND TABLE. 


By “ KVA.” 


One visitor to the Convention, who is a notorious (I think 
that's the best word) salesman of steam turbines, turned over 
the pages of Mr. Robertson's fuel economy paper with an 
indignant gesture: " Fuel Economy, indeed. why trouble to 
use all this paper on it or discuss 16; there is only one word 
to be said on the subject " And he would have let loose 
03 the merits of his fuel-less, steam-less turbine but somebody 
offered him a cigarette ! 

* * * * | 

Which reminds me that the Convention brought the smell 
of the fragrant weed into the sacred and spacious hall of the 
Institution of Civil Engineers. Before the men came out from 
the meeting the commissionaire did his duty nobly by turning 
stray smokers into the library; but when a flood of members, 
each lighting pipe, cigarette or cigar, flowed down the main 
staircase he was overwhelmed and had to leave the beautiful 
hall and dome to their fate ! 

* ж * * 

The * dark forces " discussed at the Convention informal 
meetings were the supposed company and trust attempts to 
“collar " the Board of Trade Power Committee. A lot of the 
members, especially the committec-men, have properly “ got 
the wind up" on this matter. Who is the * Electrical Ras- 
putin " at the head of the " dark force " movement ? 

* * * * 


The piéce de résistance of the Convention was the Westing- 
house loose-leaf pocket programme which almost evervbody 
seemed: to have, even the representatives of rival manufac- 
turers. Mr. Rand came down with his pockets full to supply 
odd copies, but was soon sold out. If the Company do the 
same thing next year thev might add the names of the chief 
“branch offices" and “ dug outs” adjoining the place of 
meeting ! * жо ж ж 


The electro-culture apparatus shown by Harry W. Cox & Co. 
to the Convention members was a great attraction, except that 
no one seemed attracted enough to the discharge wire to want 
to touch or try to stroke it. Small wonder when it gave off a 
healthy З im. spark ! 


+ * * * 


The Coal Controller was given a very warm quarter of an 
hour at the Friday meeting. He had to answer a volume of 
questions, not the least interesting of which was fired at him 
from Dartford : " Will the Government make up the difference 
between the normal and the abnormal prices of coal to the 
small electricity undertakings ? " Why not?! Out of the 
8) per cent. of the excess profits ! 

* * ж * 


THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, June 26, 1880. ] 


Struck BY LIGHTNING WHILE UNDER WATFR.—At Halifax, N.S.» 
May 29, while divers were at work at Cole Harbour Dike, a storm 
came upon them, and tho lightning striking an air-pump, passed 
down to a diver under the water. When brought up he was in- 
sensible, but his injuries are not serious. 

Tre VorrA Prize.—This prize, instituted in 1852 for the purpose 
of rewarding the most important applications of the voltaic battery, 
has this year been awarded by a committee under the presidency 
of M. Dumas to Alexander Graham Boll for his invention of an 
ariiculating magnetic-electric telephone. Тһе prize in question 
consists of the sum of 50,000 fr. A second prize of 20.000 has 
been awarded to M. Gramme, for his magneto-electric machine. 
The Volta prize was awarded for the first time to M. Ruhmkorff, 
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in 1864, for various apparatus of great service in industrial applica- 
tions. 

On Friday the cotton mills of Messrs. Pooley, Bradford-road, 
Manchester, were found to be on.fire. The man in temporary 
charge of the fire escape had his charge taken away by the crowd, 
which, with the best intentions, was evidently unable to manage 
the apparatus. As the people dragged the fire escape along, the. 
ladder caught the telegraph wires that were attached to a chimney, 
when, of necessity, in the haste and unavoidable loss of nerve on 
such occasions, something had to give way. It was the top of the 
chimney, which fell upon à woman, injuring her so that she died 
at the Royal Infirmary later on the same day. ‘The evidence given 
at the inquest, held an Monday last, showed that the wire was a 
private one, and that there was no altitude defined by act of Parlia- 
ment for such wires. 


— 


Australasia. —The Associated Chambers of Commerce of Austra ia 
recently passed the following, amongst other resolutions :— 


That the State Governments be urged to discontinue the policy of 
embarking on commercial enterprises ; that the adoption of the metric 
system of weights and measures and decimal coinage would be of 
material value in facilitating commercial transactions and that the 
Commonwealth Government be urged to take the subject into immediate 
consideration with a view to securing action by the Imperial authorities ; . 
that Chambers of Commerce should be consulted when any future ap- . 
pointment is contemplated by either Federal or State Governments of - 
commercial agents abroad. 

An announcement regarding the Victorian Government scheme for 
controlling the various municipal tramway services of Melbourne 
and suburbs was made recently by the Minister of Public Works (Mr. W. 
A. Adamson), who pointed out there were eight separate bodies con- 
trolling the tramways of the metropolis—five municipal trusts, the 
Victorian Railways (conducting the St. Kilda-Brighton electric line), 
the central tramway body (the temporary board controlling the cable 
tramways), and the private company managing the North Melbourne- 
Essendon tramway. The tramway issue had been clouded by the dream 
of the Greater Melbourne scheme. 16 was the intention of the Govern- 
ment to bring in a tramway Bill to create a board of 14 representatives, . 
12 of whom would be elected by the municipalities, and two would be 
nominated by the Government. The board would take over the pro- 
perties of the present tramway board and all the municipal undertakings ; 
it would also have power to acquire the North Melbourne- Essendon lines, 
the St. Kilda- Brighton electric railway and the system from Sandringham 
to Black Rock now being constructed. The new body would have the 
power of taking over the whole electric supply and power business of the 
metropolis, but that course would not be taken at present, as the Govern- 
ment, did not think the time was opportune for the introduction of a 
measure of that sort, and also because they were on the eve of great 
and important developments with regard to electricity, in which the 
brown coal deposits of the State were concerned, The Government had 
concentrated the best brains in the community on the question of the 
utilisation of brown coal for the generation of electrical energy. It had 
already been stated by those carrying out the investigation that they 
could generate electric power at Morwell and that the Government would 
be justified in putting down a large ee plant'and transmit the energy 
to Melbourne by means of overhead cables carried on towers along the 
railway line. After that was donc it was proposed to recommend the 
business of the generation and sale of clectricity in bulk should be in 
the hands of the Government. <A special meeting of the Melbourne 
Municipal Tramways Conference, called to consider Mr. Adamson’s 
statement, was held subsequently, when the following resolution was 
passed :— ‘ That this Conference re-affirms its previous support of the 
principles of the Bill prepared by the Conference and introduced in the 
Legislative Council by Mr. Robert Beckett in 1913, subject to any 
amendment that may be agreed on as between the Minister and the 
executive committee of this Conference." 

Canadian Telegraph Service.—The earnings of the Canadian 
cable, telegraph and wireless companies and the Government tele- 
graph service were larger in 1916 than in any previous year. 

The statistics cover the operations of nine private companies, the 
Dominion Government Telegraph Service, the Temiskaming & Northern 
Ontario Railway Co, lines and the Pacific cable. (iross earnings in 1916 
were £1.251,148, against £1,107,267 in 1915, the increase being partly due 
to a substantial augmentation in receipts from war cablegrams. The pole 
mileage of telegraph lines in Canada in 1916 was 40,251, and the wire 
mileage 206,551. [n 1916 there were 10,835,936 telegrams and 1,134,905 
cablegrams transmitted, compared with 9,952,135 land messages and 
977,389 cable messages in 1915. 
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MINING IN JAPAN. 


An interesting article on the ‘‘ Mining Industry of Japan," by 
Prof. Toshio Watanabe, appears ia the " Far Eastern Review." It 


petroleum, sulphur, gold, silver, copper and iron. No other country 
in the world, except America, produces so many va.ieties of mireral 
wealth. The rarest mineral products of the world —tungsten, molyb- 
ccnum, and even mozanite, are found in Japan. The store of coal 
and iron in Japan, however, 18 of 2 very meagre description com- 
pared with that of other Powers of the world. 
The value of the coal for 1916 was 288,000,000 yen against 220,000,00 
yen in 1915. The value of mineral products of Japan may be roughly 
зера as follows :—Gold 21,000,000 yen, silver 7,000,000, copper 
100,000,000, iron 55,000,000, coal 80,000,000, petroleum 1,600,000, and 
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PURPOSES 


caused by the disruption of August, 1914, was soon followed by a heavy 
demand for copper, zinc and antimony, which brought copper an increase 
in value of 15,000,000 yen in the following year, although the increase in 
output was quite insignificant. The manufactorics of the Osaka Zinc 
Co. and the dry process factory managed by the Mitsuis were still in an 
experimental stage when the war broke out, but the new conditions 
enabled those works not only to complete their equipments but to ех- 
tend their plants beyond the limits originally contemplated. The оге is 
imported from Australia, India, Siberia and China, and in 1915 zinc to 
the value of about. 4,000,000 yen was exported. A high degree of effici- 
eney had been developed in Japan in the refining of antimony, but the 
work had remained comparatively inactive owing to the scarcity of the 
ore, which was imported from abroad, and in 1915 some 9,000,000 yen 
| worth of antimony was produced at Osaka, There was an increase in 
Write for partioulars to — ‚ the production and value of iron owing chiefly to the extension of the 
iron foundries. Tungsten also showed a remarkable increase, In 1916 
the extensions to the former plants were nearly completed, and the out- 
put of copper increased hy: 20 per cent., while its market value rose 
55 per cent. over that of 1915. Zinc refineries sprang up at many places. 
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of the stock sent up the price of coal to an extraordinary point, hence 
the unprecedented increase in the total value of the mincral products 
of the country. At ordinary times, Japan imported from 50,000,000 to 
60,000.000 yen more owing to her heavy requirements of iron, but in 
1915 she exported 7,000,000 yen more than she imported. This ten- 
dency was still more marked in 1916. though duc mainly to the decrease 


imported large quantities of raw materials from, Australia, Siberia, China 
and India, and exported equally large quantities of finished articles— 
zinc, copper and steel tubes and copper wire. Numerous refineries were 
established at Chikuzen and in other provinces, and mining works were 
started in China under the joint management of Chincse and Japanese. 
Iron Orc.—'The meagreness of Japan's iron supplies was one of the 
‘industrial problems that attracted the kecnest attention of all clasees 
during the ycar. The work of investigation was first started by the 
union of industrial interests in Osaka, and this was followed by the 
presentation to the Government of a joint memorial by companics re- 


was the organisation of a committce of investigation into iron manufae- 

‚ ture, whose labours have now advanced so far that the projects framed 
by them for the encourage ment of iron industry are to be submitted to 
the present session of the Diet. Japan’s demand for iron reaches 1,350,000 
tons per year, of which she is able to supply about one-third from her 
own mincs. By the time the third term extension of the Government 
MLS | ironworks is completed (in 1921) they will be producing nearly 650,000 
| tons, but the demand for iron will be increasing apace, so that the works 

may not be able to supply more than half the country’s needs. China 
is, of course, the land whence Japan will have to draw the supply of 
iron ore, and if Japan is going to produce 2.000,000 tons of iron a year 
she will need 7,000,000 tons of coal. Japan is by no means rich in coal ; 
her store of the variety nceded for making coke is extremely limited. 
In the writer’s opinion, how to achieve the sclf-supply of iron is not of 
'as much moment to the military defence of the country as how to pre- 
serve her present supply of the material for соке, and how to keep the 
' means of conveyance in a state of readiness and perfection. Fortunately 
'for Japan, the searcity of iron within her own domain is made up for by 
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kawa, Inawashiro, are now eqiupped with electric furnaces. The latter 
works produces ferro-silicon chiefly and the laboratory owned by the 
saine financial house situated at the Osaka Harbour is manufacturing, 
besides ferro-silicon, tungsten and chrome alloys. The Japan Electric 
Ivon Werks (with a capital of 150,000 yen and managed by Messrs. 
‘Miyakuchi & Sakurada) are situated within the compound of the 
Sikuragawa Kydro-Electric powcr-house ; the Electric Iron Works at 
Atsuta (capital 600,000 yen) were started by Baron Shibusawa and 
Mr. Inouye, and the Kishimoto Iron Works, situated midway between 
Osaka and Kobe, are engaged either in trials or in the manufacture of 
the special products mentioned. At Yasuki and Yoneko ores prepared 
from dust iron are being passed through electric furnaces. The most 
profitable use of the electric furnace being to make good steel out of 


Product with a Profit. Direct importations from the U.S. or 
deliveries from our complete London stock. 

Request catalogue and quotations for full business, with guaran- 
teed deliveries. 


THE, RIVER. PLATE COMMERCIAL COMPANY 
EXPORT ORDER DEPARTMENT, 


is stated that the principal mineral products of Japan are coal,. 


sulphur · 7,000,000 yen. The temporary paralysis of the mining trade . 


The general expansion of the manufacturing industries and the decreare . 


of imported iron. , The most noteworthy facts in 1916 were that Japan ~ 


presenting iron, вісе], arms and shipbuilding interests. The outcome / 


The Wakamatsu Iron Works and the Fujitagumi Steel Works at Kiso- — 


indifferent materials, the above-named Japanese works, if ‘they do not 


E 
М 
NA 
t 
`W 


JE 4 


Jone 29, 1917. | "THE ELECTRICIAN. | 529 


« аз аз аһ Ф "> «з аз аһ аз а» аз єз аз аз аз бз а» ©з а аз ёз a 8a “з аз аз 5 eaanaaaeneas 
à 


Our Manufactures include : 


Cables for Lighting, Power, 


TOCRFADOY апо теервову. It is better to be good than- beautiful. 


H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. ‘ | 
Phosphor Bronze Wires. It is best to be both. 
Brass Rod. 
Brass Forgings. Like our Loop Туре Insulators,- 


‘Enamelled Wires. 


4 


Cotton Covered Wires. which, .while handsome in арреаг- . 


кыо RN ance, are insulators through and 
Jointing Compounds. through, and are designed to main-- 
— tain their alignment in use. 
Shot Firing Cables. | | 
Window Lead. D.4411. For Frog Pulls. and light .. : 
E. Pot 


Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


D.4412. For heavier wires. 


Delivery from stock. 


тетот оета оо а оао оа оен ао ааа ао ооа а а а а а а а а А 


І 
| 
| 
| | 
a Exploders. 
| 


BRITISH INSULATED & HELSBY CABLES, 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


E 


LONDON, MANCHESTER, Gi LASGOW, -BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


Branch . Offices in: 


QUARANTEED SECOND HAND | 
——— PEEBLES . Bruce Peeblos & Co., Ltd. 


MOTORS | =т= MACHINERY 


THE VICTORIA ELECTRIC : PLANT co. p : See our Illustrated 
SPENSER STREET, WESTMINSTER, S.W, * Engineers, Edinburgh. Advt. last weck. 
кы Grams1 Vicmiaster, Sowest London: 


530 


Sand Manufacturers 


Telephone : 


The House for 
Electric Heating. 
Special Offer of ‘‘Quead’”’ and 


‘‘Ensign’”’ Fires from Stock. 
Be Patriotic and Save Coal. 


Other Specialities include Cables, Motors, 


Dynamos, Lamps, Fans, Switch Gear. Petrol Engine Sets, 


Manufactured in sizes 
from 2 kw, to 20 kw. 


| Quotation for larger 
sizes on application 


High and Low Tension : 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition. Telephone: Sutton 773. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 


GE. Brass & Copper 
QNA Tubes and Sheets. 


BRASS CONDENSER 
TUBES FOR STANDARD 
SHIPS, &c. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM. 


LA А 


+ ; 
E " 7 T 
pur ae b- 
< ` ~. y » A" 
> ep a “ 
^ i-a 
^ = 
” = 
Ao TT ANS P j 
~ TI DES С. 
z Lc, LARA A 
я еч - De 
э. 


TRADE MARK, 


LEWIS'S SCIENTIFIC 


CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING 
TEXT BOOKS & TECHNICAL WORKS. 


Rew Works aud Rew Editions can be bad from the Cibrary 
immediately on Publication, Telephone: Мовком 1072, 


SUBSCRIPTION, Town or Country, from ONE GUINEA. 
READING EOOM open Daily to SUBSCRIBERS. 


H. K. LEWIS & Co. Ltd., 


1%, GOWER STREET, and 24, GOWER PLACE, 
LONDON, W.C. 


THE ELECTRICIAN, 


Gerrard 7601 (2 lines) H 


trated in the western provinces of Japan. 


` last year for war purposes. 


JUNE 29, 1917, 


at the semie time turn their attention to the production of some other 
substances, like abrasives, will (according to the writer) гооп be brought 
to the verge of ruin by their keen competition. The Wakamatsu Iron 
Works is reported to be conducting e xperimente with induction furnaces, 
Copper.—Japan ranks next to the United States of America. which 
produces upwards of half the world's total output of 1,000,000 tons, 
and consequently is second in the work in the production of this meta}, 
The Ashio, Hitachi, Kosaka and Besshi mines are producing each Ар 
wards of 10,000 tons. Japan's output for 1916 is estimated at 86, 
tons. The price ran from 600 yen per ton in the ante-war period to 723 
yen in 1915, to 1,124 yen in June, 1916, and 1,516 yen in December 


. following. | 


Zinc.—Japan's supply of zinc ore is extermely limited. The Osaka 
Zinc Co. was first established to treat the ore produced at home, and 
showed a fair record in point of technical advancement, when the war 
broke out. The steady rise of zinc and the stoppage of export to the 
consuming countries (Germany and Belgium) induced the mine-ownera 
of Australia and China and tho Japanese refineries to enter into an 
alliance, and this was followed by an increase of furnaoes in Japan 
Messrs. Suzuki & Co. (of Kobe) laid out a refinery on an extensive scale at. 
Hikoshima in a very short time. The Kuhara Refineries were opened 


. at Saganoseki and Hyogo, and several other works for the electrolytic 


production of zincim ported, the balance of her consumption (120,000 tons). 
Japan may justly be proud of her successful utilisation of electricity for 
production of zinc. The Kosaka copper mine was the firsttoinitiate the 
new process and the Nishitori, Ajikawa, Takata and Inawashire works 
of the Osaka Zinc Co. are all turning out pure zinc. 'l'he Osaka Zinc 
Works is erecting a hydro-electric power-house in the neighbourhood of 
Matsumoto, Shinshu, and the low cost of power obtainable there will 
cventually induce the concern to remove its entire electrolytic plant to 
the same locality. The Mogi Works at Uji, the Kano Electric Zinc Co., 
the Fukushima and Onahama Works of the Electro Zinc Co., the Isoshima 


. Works of the Zine Electro-Refining Co. and Japan Electric Zinc Co. 


and the Zine Electrolising Co. were established in rapid succession. 

The almost simultaneous establishment of so many factories is due to 
the nrarked appreciation of pure electrolyitc zinc immediately after the 
outbreak of the war. Cheap power is an important element of success 
for these works at ordinary times. The import of ores in large quantities 
from abroad has kept the price of the home ore comparatively low. The 
or» from Mimasaka and neighbourhood with a mixture of iron is now 
amenable to successful utilisation. Altogether the owners of zinc mipes 
have a very hopeful future before them. 

Gold and Silver.—The appreciation of other commodities means the 
depreciation of gold, and the higher prices рма for quicksilver and 
cyanide of potash required for the refining of gold much dispirited the 
owners of the gold mines in Japan, who consequently preferred to sell 
their ore directly to the refineries instead of refining it themselves. Gold 
mining in Japan promises to develop still further. The electric refinery 
at Nikko produces the larg?st.quantities of gold and silver and at the 
same place, because these gold and silver ores are melted at the same 
time with copper оге, and the electrolytic refinement of the copper leaves 
gold and silver as a sludge in the vats. There is not a single paying 
silver mine of any sizein Japan. The above refineries are nearly all situated 
near the cost of the Inland Sea. The copper refinery at Mizushima was 
recently purchased by the Furukawa family. The Iwasakis and Mogi 
are erecting new works in the vicinity of Inu Island. Okayama Prefee- 
ture. The metallic work of the East and the South is being concen. 


The concentration of various 
industries will cheapen electric power. 


Lead. Tin, &c.—Of Japan's annual consumption of lead only 30.000 
tons are produced at home. Anenormous quantity of lead was consumed 
Furnaces were erected by the Osaka Zim 
Co. at their Konoshima works, and by the Suzuki Metallic Products Ce. 
at Hibi, where ores imported from Australia, China and Siberia are bemg 
dealt with. Contracts for the import of nearly 40 000 tons of lead were 
entered into last year. Tin, manganese and tungsten likewise increased 
in output in 1916. The last-named metal was at one time quoted at 
6,000 yen per ton, but has since dropp?d to 2,000 yen, due to the in- 
creased production in America. Sulphur, formerly principally exported 
to America, was sent in large quantities to Russia in 1916, and the 
out put increased by 30 per cent. due to the higher price ruling. 
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In regard to the future, Japan, it is said, cannot depend upon the 
supply of Australian ore ; she will bo forced to seek ores in China, India 
and Siberia. Japan will necossarily have to compete with Germany, 
and could she be credited with the same amount of technical skill, Japan 


| һеог of the might get the better of Germany. The price of zinc, already on the os 
| y decline, is beyond the reach of American control. It is advisable that E 


the Japanese refineries should try to excel themselves, and replace their Qu. 
temporary furnaces with those of a permanent and more economical 
character, and thus equip themselves for the coming industrial struggle. ae 


| е As for coal, its price can be regulated with comparative ease in Japan. эң 
u marine a e The domestic consumption of coal will decrease after the close of the CM 
А b ө war, while the export will increase rapidly. The lessening of the mining 25 
exp^nse and of the price by better selection of coal and the manufacture 
of briquettes is a desirable improvement. Summarising, the author 
thinks that mineral products will not maintain their present high prices tm 


after the war, but will not fall below ihe level of the pre-war period. E 
Th? writer is persuaded that some branches of the mining industry have LE 


H. W. M ALCOLM, been enabled by the war conditions to lay foundations for their future p 


BY 


development, and possibly expansion in the direction of China and zt 4 
M.A., Ph.D., D.Sc. Siberia. A section of the Japanese public thinks that American capital aye Ё 
cannot find safe invest ments in China with her present financial conditions. Ade 
t ERTEAN T 
" | Н.М. Commercial Attaché at Yokohama (Mr. E. F. Crowe, C.M.G.) de. 
i Price ] ©) = net. reports thatthe copperor* output in Japan in 1916 amounted to 111,562 "s den 
tons, compared with 83,017 tons in 1915 and 78,700 tons in 1914, while жүн 
exports amounted to 57,402 tons in 1916, against 56,528 tons in 1915 and M 
600 Pages. 43,305 tons in 1914. Russia now buys 60 per cent. of the total exports Seu 
U сорри: ы а Em ee 20 ee there а the T 
: nited & and India share the balance. е consumption of copper PIT 
200 Illustrations, orc in Japan during 1916 amounted to 39,690 tons, compared with is 
27,123 tons in 1915 and 32,045 tons in 1914. 7 M 
= = SS бше. 
TM : | KENTISH COAL AND IRON. € 
Published early їп July Ы Meetings of the proprictors of Kent Collieries (Ltd.) are being he'd | s 
"E 3 this afternoon for considering a scheme for the fusion of the interests = 
of the Kent Collierics (Ltd.) and the Channel Collieries Trust. Ја а 
circular issued to the sharcholders it is stated that a large body of 
Prospectus free on application to ironstone has been proved at Dover on properties controlled by the 
É Kent Collieries, and tests made during the past two years for ascer- . 
‘THE ELECTRICIAN” OFFICES taining the most economical method of treatment had given en- sf 
©, | fe couraging results. The Dorman-Bolckow group, as holders of about AS 
8, Bouverie Street, London, E.C. 4. three-fifths of the capital of the Trust are prepared to assist in the HET 
formation of the proposed new company to work the deposit and D 
consider the erection of iron and steel works for smelting the iron- жү 
stone locally as soon as financial conditions permit of the raising id. 
of the necessary capital. It is proposed to form a new о; „ш 
id » which will be entitled the Channel Steel Co., Ltd., with a capital o NN 
THE ELECTRICIAN | Me аа ad 
ANNUAL TABLES т A TRAMCAR MEGAPHONE. 
OF T TAD 
| | Messrs. Gabriel & Co., of Birmingham, have placed on the market ye 
Е П ert a megaphone for tramcars. | | г? 
6 [ C ng 9 There is a flexible metallic tube, with a mouthpiece at one end, which d 
is fixed in a convenient place for the motorman. The other end of the UR 
== tube is attached under the canopy to a brass tube. which is divided by а Мор | 
1917 forked socket, one fork being carried to the inside of the car and the Dl 
i other to the top deck. "Тһе megaphones to which the tubes are attached : 
are oval, made in tin and fixed, the one inside the car and the other ыш 
| under the scat on the top deck. The apparatus is used by the motor- Scu 
Sate ; ` man, who calls out the next stopping-place before the arrival of the car E 
These Tables, containing important . at the various destinations. The megaphone has been fitted to the cars Е 
statistics and data relating to of the Liverpool Overhead Railway, and has given great satisfaction. ЕТ 
BRITISH ELECTRICITY SUPPLY, | SPELTER AND SMELTING OF ZINC ORE. » 
COLONIAL AND FOREIGN | —— 2 
| `_ UNDERTAKINGS, At the last meeting of the Society of Chemical Industry Mr. H. ` E 
ГОРА оо read a еа E тЫ of the MEE E ~ 
of Zinc Ore," in which he urged that this country shou mo К 
ELECTRIC TRAMWAYS and self-sustained in regard to ари of spelter. The most important E 
FRAILVVAYS of the WORLD, and serious factor for consideration was the shortage of zinc-smelting p 
К : i us capacity in the country. In 1913 our consumption of spelter Ns 
are now published in nev form in amounted to 224.000 tons, of which 74 per cent. were imported. E 
ONE VOLUMIE, with cloth cover, NOE ellomine m the metal made by the refiners we imported about B 
А А 6, tons of spelter and zinc in other forms. If that quantity were 
and constitute a valuable compila- all made from blende the roasting fumes could be used to produce 2 
tion for electrical engineers, manu- annually 400,000 of 140° Tw. acid. There was no reason why that E 
facturers, traders апа factors, should not be done and the corresponding quantity of brimstone and 
А К non-cuprous pyrites displaced, as well as a portion of the pyrites which 
exporters and installation men. was low in copper. Before the war the cost of making 140? Tw. acid 


from the ene ore fumes in this country was only between une 

г ton, so that the operation was remunerative and profitable. — Zinc 

PRICE 5 / = розі free if prepaid. е had got to be (ated. because spelter was equite and if the work 

was not done here it would be done elsewhere. . Cheap sulphuric acid 

. had always been an important factor in the chemical industries, and 

.*THE ELECTRICIAN” OFFICES, 8, BOUVERIE ST., Е.С. 4.. unless we woke up and used the resources of the Empire others would 

\ _ do it for ив, and we should be obliged to continue to look on while tho , 

Z=. foreign subsidiary industries using the acid abroad went ahead. 
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Wattmeters for Heavy Currents. 


ACCURATE wattmeters for currents of a thousand amperes 
or more are greatly needed for testing the plant and meters 
used inlarge power schemes, but their construction has pre- 
ented many difficulties, owing to the problem of avoiding eddy 
currents in the necessarily heavy main coils. Two ways of 
attacking this problem are open to us: the stranding of the 
main conductors and disposition of the strands so as to prevent 
changes of current distribution, or the use of concentric con- 
ductors in which the field is independent of current distribu- 
Под provided that it is uniform around the cylinders. Mi. 
A. E. Moore, an abstract of whose Paper in the Institution 
` Journal " appears in this issue, like Mr. P. S. AGNEW, of the 
Washington Bureau of Standards, has adopted the second 
method, and has produced a 1,000-ampere wattmeter which 
appears to give very satisfactory results. Mr. AGNEW hasmade 
à 9,000-ampere instrument, which is probably equally satis- 
factory, although no actual tests of phase angles determined 
With it have Leen published. The idea of employing the 
internal field of the concentric conductors appears to have 
occurred independently to these two workers, as Mr. Moore’s 
Provisional specification was lodged in July, 1911,.and Mr. 
AGNEW’s instrument; had been constructed and described in 
the “ Bulletin ” of the Bureau of Standards by July, 1912, after 
4 previous demonstration of its principle by Messrs. AGNEW 
and тсн in the “Electrical Review and Western Elec- 
tician,” of Chicago. | 


Some Difficulties in Construction. 

ALTHOUGH the concentric cylinder device is attractive on 
account of its simplicity and freedom from external disturbance. 
i curacy manifestly depends considerably upon the uni- 
lormity of the current distribution round the periphery, as is 
Well shown by Mr. Moonz's early attempts with wire cages. 
As half the current has no effect on the moving system, the 
strument must be regarded as a shunted wattmeter in which 
quality of the temperature variation and of the time constant 
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of the shunt is obtained by symmetry of construction, and 
Mr. AGNEW appears to have zealised the theoretical and con- 
The 
great difficulty is, however, the introduction of the moving 
coils, and although Mr. Moore has wisely determined to adopt 
the plain machined cylinders, we think it unfortunate that he 
has felt obliged to introduce a joint in the position where local | 
imperfections of contact must produce the worst error. An 
unfortunate feature of the concentric cylinder arrangement, 
however, is its limited current range, and for this reason the 
stranded conductor instrument with the possibility of different 
series- parallel combinations of the strands has great advantages 
So fac, stan- 
dard instruments of this type have not been made for currents - 
of much over 500 amperes, but the difficulties of obtaining 
higher ranges should not be insuperable. In the meantime, 
Messrs. Moore and AGNEw are to be congratulated on their 
practical solution of a difficult problem, and upon the useful 


structional requirements for accuracy from the outset. 


where cost and convenience are of importance. 


principle they have introduced into instrument construction. 
M 


The Board of Trade Electric Power Committee. 


THERE has recently been considerable agitation on the part 
of municipal authorities to induce the Board of Trade to 
nominate further members to the Electric Power Supply 
Committee, with a view to safeguarding municipal interests, 
Apparently the idea has become current that the policy of the 
Committee is to favour the scrapping of municipal under- 
takings. Whatever justification there may be for such an 
idea, the result has been that the Board of Trade has now 
appointed additional members, consisting of Mr. HaRoLD 
Dickinson, city electrical engineer, Liverpool; Bailie W. B, 
SMITH, of Glasgow ; and Mr. E. Е. VESEY Knox, K.C., of the 
Parliamentary Bar. This selection seems to us to be some- 
what curious, As the Committee stood originally, it might be 
said that three of the members were possibly actively in favour 
of private enterprise and two of them in favour of municipal 
undertakings. It was probably felt, with some Justice, that 
municipal interests were not sufficiently represented. The 
present nominations, however, put the balance all the other 
way, which cannot be regarded as satisfactory. Further, we 
think it will be agreed that the work of the Committee must 
be mainly concerned with matters of an engineering character. 
It therefore seems to us a mistake to add further members 
having mainly the qualifications of city councillors or King's 
Counsel, however eminent, when there are many municipal 


engineers available of great experience. 
ыланы. зн 


The Manufacture of Physical Apparatus. 


Prior to the war many of our colleges and schools, con- 
sciously or unconsciously, drew their supplies from Germany 
and equipped their laboratories with apparatus of German 
manufacture. Disregarding precision measuring instruments 
and apparatus of the very highest grade, there should be a big 
demand in the near future for robust, well-finished and rela- 
tively inexpensive physical apparatus. To our knowledge the 
apparatus of German manufacture possessed these charac- 
In putting 


teristics, and, moreover, much of it was novel. 


, 


. make. 


.there is but little time for work of general utility. 
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our, house in order recently we came across а 1,000-page 
catalogue, in which neither cost nor trouble had been spared 
to render the work as comprehensive as possible. To this end 
the products of some of the best-known German firms were 
fully described, in addition to those of the actual manufacturers 
who issued the catalogue. From the preface it appears that 
the firm in question started in 1888 with 19 employés in a shop 
having a floor area of 195 sq. metres. No power was available 
for driving the machinery. Fou: years later the number of 
employés had increased to 34, the floor area had been doubled 
and З н.р. was available for driving purposes. In 1911 the 
number of employés amounted to 405, the floor area to 10,000 
sq. metres, and motors of 260 н.р. were installed for driving the 
machinery. Shortly before the long vacation in 1914 we were 
invited to send for a complete description of the factory and 
its equipment, which description could be obtained in the form 
of a “richly illustrated " pamphlet, '* gratis and post free." 
From the catalogue (and it is more like an encyclopiedia than 
a catalogue) it is cvident that first-class physicists originated 
much of the apparatus, and that the details had been worked 
out by competent mechanicians. To compete with firms such 
as these it will be necessary for home firms to combine and to 
employ highly-skilled men as designers. 
plete stoppage of the supply of chemical apparatus, the 


~ chemists, through their institutions, set to work to make good 


the deficiency. Similar work for the physical laboratory 
could, in our opinion, very well be undertaken by the Physical 
Society. But, as we have said, it will be necessary for the 
dozen or so small firms to enter into a working agreemen 
before they can hope to make the progress we would have them 
It will be cruel irony if after the war, and notwith- 
standing the good resolutions, the colleges have to buy cheap 
physical apparatus from Germany because it cannot be bought 
elsewhere. 


National Physical Laboratory. 


THE annual report of the National Physical Laboratory, 
which we conclude in our present issue, is much less interesting 
than was the case two or three years ago. The reason is, of 
course, that the regular work now in progress is of a con- 
fidential character for the Government, and, apart from this, 
Neverthe- 
less, certain investigations are being carried out which may be 
classed under the heading of scientific and industrial research. 
This includes the research on buried cables, with which the 
Institution of Electrical Engineers is concerned. Further, we 
are glad to note that additional work of this kind is men- 
tioned—-namely, an investigation on the corrosion of the lead 
covering of conductors. This also has been undertaken at the 
request of the Sub-committee of the Institution of Electrical 
Engineers. Undoubtedly, this is an important piece of work. 
For many years it has been known that lead-covered wires 
cannot be safely embedded in plaster, but there are other 
metallic coverings which can be used. Some of these consist 
of lead which is to some extent alloyed, to make it less sus- 
ceptible to chemical action. It is not. possible, however, to 
depart very far from ordinary lead if the required ductility 1s 
to be maintained, and therefore it is very desirable that 
authoritative tests should be made to discover how far such а 
covering is endurable under the various conditions that obtain 
in house wiring, and how far the composition may be varied 
without giving a poor life. The “compo” tube has been 
largely used in gas work, and is known to last when embedded 
in plaster—whatever its disadvantages may {be in other 
respects. "There should be no great difficulty, therefore, in 
obtaining a suitable covering, though there gd paired 
in making experiments in a reasonable time to lyield results 
which can be applied with certainty to a period of. say,20 years. 
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Board of Trade Electric Power Committee.— We are in- 
formed by the Board of Trade that Sir Archibald Williamson, 
Bart., M.P., has consented to act as Chairman of the Com- 
mittee on Electric Power, in place of the Rt. Hon. F. Huth 
Jackson, who has resigned on medical grounds, and that the 
following representatives of local authorities owning electric 
supply undertakings have been added to the Committee, viz. : 
Mr. W. B. Smith, Mr. Harold Dickinson and Mr. E. F. Vesey 
Knox, K.C. | | 


The British Science Guild.—A bulletin issued by the British 
Science Guild contains the Eleventh Annual Report, and a 
full account of the proceedings.at the Annual Meeting on 
April 30, which has been already reported in these columns. 
The Report contains a summary of the chief steps taken during 
the past year in the direction of the advancement of scientific 
and industrial research, and the addresses delivered at the 
Annual Meeting by Lord Sydenham, Mr. H. A. L. Fisher and 
Mr. H. G. Wells. 


Birmingham and District Electric Club.—4A visit of the 
Club has been arranged on Saturday afternoon, July 14th, to 
Walsall, in conjunction with the Association of Mining Electrical 
Engineers; Warwickshire and South Staffordshire branch, 
when members. wil! have an opportunity of inspecting the 


original generating station, the new power house at Birchills | 


and the sub-stations. A Paper will be read by Mr. H. A. 
Howie, chief electrical engineer to Walsall Corporation, on 


|." Recent Extensions to the Walsall Electricity Undertaking.” 


Technical Optics.— We regret to find that our note on this 
subject on the 15th ult. has given the impression that no 
optical journals exist in this country. What we had in mind 
was that present publications will not meet the need if the 
optical industry in Great Britain takes up the position it should 
at the end of the war. Doubtless the position will be met by 
suitable expansion. The editor of the “ Optician " points out 
that most of the recognised authorities on the subject have con- 
tributed to the pages of our contemporary, and that its columns 
have dealt fully with every phase of opto-technical education. 


Royal Sociéty of Arts.—The annual general meeting of the 
Royal Society of Arts was held on the 27th inst., at the close 
of the 163rd session of the society, Dr. Dugald Clerk, F.R.S. 
(chairman of the Council) in the chair. H.R.H. the Duke of 
Connaught, K.G., was re-elected President, of the Society, and 
amongst the new vice-presidents elected was Field-Marshal 
Sir Douglas Haig, who is a Fellow of the Society of over 20 
years’ standing. Sir Henry Trueman Wood was re-elected 
secretary, but it was announced that he had tendered his re- 
signation to the Society to date from September next. He has 
held the secretaryship since 1879. 


Tramway Gear Cases.—The Tramways and Light Railways 
Association “ Journal ” announces that the Priority Branch 
of the Ministry of Munitions have requested the Association to 
inform its members that they will raise no objection to the 
importation to this country from the United States of gear 
cases for tramways. Indeed, since 16 is impossible to obtain 
these from home makers during the war, the Department wil 
welcome their importation from America. The consent of the 
Munitions Overseas Transport and the Department of Import 
Restrictions will, however, have to be obtained. 


Investigations of Feed Water for Boilers.—A bulletin 
(No. 94) issued by the Engineering Experiment Station, 
associated with Illinois University (U.S.A.), discusses boiler 
troubles arising from the use of certain kinds of feed water 
containing sodium hydroxide. It was noted that boilers using 
feed water containing this often developed fine cracks radiating 
from rivet holes or extending from hole to hole. The expert 
ments showed that the effect upon the nietal is to cause 
brittleness, which makes it less capable of withstanding steam 
pressure and temperature changes. Among the remedies sug- 


.gested is the addition of a salt having properties which cause 


it to react with the alkali and yield a harmless product. Copies 
of Bulletin No. 94 may be obtained free by addressing the 
Director, Mr. C. R. Richards, Urbana, Illinois. 
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Substances for Viscometers.—A recent bulletin 
‘ued by the Bureau of Standards points out that thé quality 
of many liquids is often examined in terms of viscosity. For 
example, many grades of oil are so classified. Now the visco- 
meters used in such tests are constructed in a variety of ways, 
and vield very different results unless controlled by liquids 
vf accurately known viscosities. In the ** Bulletin " referred 
to (No. 998) a series of standard liquids is suggested, compris- 
ing mixtures of alcohol and water, and solutions of sugar in 
vater. These standards cover a wide range in viscosities, the 
wlutions being measured for three different strengths at tem- 
peratures between 0°C. and 100°C. 


National Electric Light Association and Technical Train- 
ing.—In looking through the report of the Thirty-ninth Con- 
vention of the National Electric Light Association we notice 
two tables published by the sub-committee on courses and 
curricula. This sub-committee deals with the approved train- 
ing of emplovees of public service corporations and has obtained 
information representing the concensus of opinion of a large 
number of executives of public utilities from all parts of the 
country. This information is summarised in the following 
tables :— 


І Studies Advised as Preparation for | 11. Relative Importance of Personal 
Responsible Positions with Elec- Qualifications and Technical 
trical Utilities in the Order of their Training for Public Utility Em- 


Importance. ployees. 
1. Mathematics. 1, Mental Calibre. 
*2. Electrical Application. 2. Habits. 
3. Electrical Theory. 3. Energy. 
4. Physics. 4. Tact. 
5. English. 5. Accuracy. 
6. Accounting. 6. Initiative. 
7. Economics. 7. Self-reliance and reliability. 
8. Mechanica] Engineering. 8. Enthusiasm. 
9. Commercial Law, 9. Address. 
M. Drawing. „ | 10. Practical Experience. 
ll. Cultural Subjects. 11. Industry. 
12. Civil Engineering. 12. Electrical Theory. 
13, Chemistry, | 13. Mechanical Engineering. 
М. Shop. 14. English. | 
l5. Foreign Languages. | 5. Science. 
16. Latin or Greek. 16. Mathematics. 
"These two subjects were given | 17. Popularity. 
practically equal weight in the lists, | 18. Speed. 


ut discussion seemed to give prece- | 19. Civil Engineering. 
dence to Electrical Theory. 20. Commercial Law. 


We are a little doubtful whether this classification would be 
endorsed in this country, but, considering the practical char- 
acter of the National Electric Light Association, it is worth 
serious consideration. 


Economy in Coal Consumption.—The Controller of Coal 
[шев has been advised that an economy in the use of coal can 
be effected and much inconvenience avoided during the next 
and succeeding winter by giving effect as far as possible to the 
following suggestions :— 
1. Power Uses,—That the various factory owners throughout the 
country who at present generate their own power by means of coal 
should make arrangements for taking their power requirements from an 
Outside source in districts where the power supplies have a margin 
available, thereby reducing the total amount of coal used. The Coal 
Controller will assist as far as possible in obtaining priority for plant, 
machinery and motors required provided a substantial coal saving can be 
emonstrated, 
E Use of Coke.—The use of locally produced coke or coke breeze in 
RE of coal as much as possible in domestic grates, factory furnaces 
ж such cannot take an outside supply), public utility plants at light 
ads, also in baths and washhouses provided coke is available in sufh- 
cient quantities. 
Ed ublic Services,—The. curtailment of those public services which. 
i die consumption, such as early and late tramway running—after 
B tation with the Ministry of Munitions where munition workers are 
! i to be affected—and the prevention of unnecessary use of water. 
ii d Stocks.—The accumulation of stocks in the summer months as far 
_ eliveries will permit of the coal required during the winter months. 
su Cooking and Heating.—The installation of gas or electric cooking and 
ica] ing appliances in public and private buildings, with a view of saving 
v general] ; and lessening the serious inconvenience to the public next 
nter should the local distribution of coal become irregular or insufficient. 
by she петепсу Disconnection.—The application to the Board of Trade 
Non е electric supply authority for sanction under Regulation B.1., to 
А ат classes of non-essential consumers in cases of urgent necessity 
order to enable the supply to be continued to munition and other 
ential users, This power should be obtained, although it need not 
Put into execution until the necessity arises. 
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7. Interconnection.—Making arrangements as suggested in the letter 
of the Board of Trade dated May 25, 1916, with the neighbouring towns 
to interconnect electric distribution systems or generating plants by 
means of underground cables, or, in suitable cases, of temporary overhead 
wires over the intervening country, so as to enable one or two of the most 
economical power stations in each district to supply several towns at 
light loads instead of each town having to run its own power station 
uneconomically at such times, This would also enable the various power 
plants to shut down in turn during week-ends and holidays to effect plant 
repairs, and would provide some amount of power at call as a stand-by 
in case of coal supplies giving out locally. 

In order to carry out the last suggestion the Controller is advised that 
additional powers will have in some cases to be obtained both as regards 
passing over private property, trading between public utility companies 
and local authorities, and possibly relief from some of thc existing power 
supply regulations ; and if cases are brought to his notice they will 
receive his assistance where the saving in coal would warrant the pro- 
vision of the necessary plant mains, &c. i 


OBITUARY, | 

PRor. K. BIRKELAND.—We regret to learn that Prof. K. Birke- 
land, of Christianis, died in Tokyo on June 18. 

Prof. Birkeland, who was horn in December, 1867, was educated at the 
University of Christiania, and subsequently studied in Paris, Geneva 
and Bonn. In 1898 he became professor of physics at his University of 
Christiania, but prior to this he contributed a number of interesting 
Papers on electric waves, on cathode rays and on atmospheric electricity 
to ‘‘ Wiedemann's Annalen," the " Comptes Rendus,” &c. On three 
occasions he got together and led expeditions for studying the polar 
aurora and magnetic disturbances, and the results of these expeditions 
have been published in Christiania and London. During some experi- 
menta in 1903 he discovered a special electric high-tension “disc flame.” 
From this as a starting point, he and Dr. S. Eyde worked out a practical 
method for the production of nitrates from the air and as a result great 
manufactories for developing this process have been erected in Norway. 
In July, 1906, Prof. Birkeland read a Paper before the Faraday Society 
in London on the “ Oxidisation of Atmospheric Nitrogen in Electric 
Arcs." This Paper. which described the Birkeland-Eyde process, 
appeared in THE ELECTRICIAN for July 13, 1906. The Société Nor- 
végienne de l'Azote et de Forces Hydro- Electriques are the owners of 
the Birkeland- Eyde patents, and at the beginning of 1908 the great 
Notodden-Svalgfos works were opened with 40,000 н.р. Subsequently 
the company constructed works at Lienfos (15,000 н.р.) and Матта 
(55,000 H.P.). With the Badische Anilin and Soda Fabrik, and two other 
German companies which possess their own method (the Schonherr), 
the Norwegian Nitrate Company has formed subsidiary companies which 
possess plants at Rjukan (227,000 н.р.), Tyin (81,000 H.P.) and Matre 
(83,000 н.р.). Prof. Birkeland was an honorary member of several 
earned societies, i 


G. D. SEaToN.—We regret to record the death, which took place 
somewhat suddenly on the 21st ult. at Fallowfield, Lances., of Gervise 
D. Seaton, an engineer well known in electrical circles, He was the 
Manchester and district representative of Messrs. Riehardsons 
Westgarth & Co., and he was also chairman of the Engineers’ Club, 
Manchester. His genial, witty and social’character endeared him to 
all who knew him. | 


DEATHS ON ACTIVE SERvICE.— The following are reported to have 
died on active service :— 

Sec.-Lieut. W. P. Calder, King's Royal Rifles, who was killed b 
shell on June 14 whilst leading his platoon in attack, was with Моо: 
Siemens Bros. & Со. Ltd., for 19 years, and left the cable department of 
that company to join the Army. 5 

Sapper F. W. Greenfield (R.E.) who has been killed in action, Was 
employed prior to the war in the Postal telegraph department at Cardiff, 

Driver Wm. Beisty (R.F.A.), Pte. T. J. Monaghan, Gunner J. Hodgson 
and Pte. R. Black, all formerly employed in the Liverpool Corporation 
tramways department, have been killed in action. 

Lee.-Corp. Thos, Lees (Lancs Fus.), aged 21, formerly a cond 
the S. Lancs Tramways system, has died in action. Е и 

Pte. C. McDonald (Gordon Highlanders), formerly an ing ‘tor in # 
Aberdeen Corporation electricity department, has died of кош ны 


PERSONAL. 


Many of our readers will be interested to learn that Mr. G. G. Ewer 
sales engineer to Stepney (London) Borough Council electricity suppl ү 
department, who was a captain in the 7th Battalion Essex Regiment 
(T.F.), and was promoted major in 1915, has just been promoted 
to lieut.-colonel of the 1/6th Essex Regiment, and has, in addition 
been awarded the D.S.O. Lieut.-Col. Ewer saw service in Gallipoli 
and in Egypt in the early days of the war, and is now serving with the 
Egyptian Expeditionary Force. The Stepney electricity under- 
taking has now over 60 emplovés serving with H.M. colours. 


Capt. A. C. Gilling. R.F.C., electrical engineer to Epsom Council, 
was married on the 23rd ult. to Miss Marjorie Chapman. 


Mr. H. R. Watts, motor superintendent in the Hammersmith 
(London) electricity department, and who enlistedat the commence. 
ment of the war, has obtained a commission in the R.G.A. 
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BELL TRANSFORMERS: DESIGN AND TARIFFS.* 


BY E. WIRZ. 


Summary.—Transformers for operating bells and similar auxiliary services in houses are discussed in detail. 
made to design, losses in operation, load and voltage drop, temperature rise 


of Operation a comparison is made between transformers and cells. 


In recent years the use of transformers has enabled auxiliary 
services, such as the operation of bells, to be supplied from alter- 
nating-current networks to an increasing extent. The fact that 
there is no electrical connection between the supply and the apparatus 
installed renders it possible to satisfy at the same time both the 
regulations for “ beavy-current networks " and for “ light-current 
networks." Small transformers have been designed for these pur- 
poses by a number of firms, and some types have reached a high 
order of excellence. It is, however, to be regretted that many 
inferior types are on the market that have brought the use of this 
class of apparatus into disrepute. The object of this article is to 
examine the construction, testing and commercial possibilities of 
bell transformers and the requirements necessary for connecting 
them to lighting and power mains, and to discuss the nature of tariffs 
suitable for their operation. 


DESIGN AND CONSTRUCTION 


The voltage and current characteristics of bell transformers depend 
primarily on the construction of the magnetic circuit. A preference 
has gradually developed for the shell type rather than the core type, 
a great advantage of the former type lying in the fact that it can be 
designed to give smaller leakage, and consequently smaller secondary 
voltage drop. The coils may be either of the cylindrical or flat type. 
but great care should be taken to arrange them so that there is the 
smallest possible leakage between the primary and secondary wind- 
ings. Faulty design in this respect is evident in a number of trans- 
formers that were examined, and their operation was found to be 
quite unsatisfactory, their officiencies being in some cases only 10 to 
30 per cent. Low efficiencies resulted not only from excessive 
leakage, but also from the use ef poor stampings. In the wotst 
examples, in which ordinary sheet iron was used, the no-load losses 
were between 2 and 5 watts, and the no-load current very great, and 
the secondary voltage dropped to nearly zero with very small 
secondary loads. "Thick stampings of 1 mm. and over should not 
be used at the usual periodicities, as they lead to high losses, and 
stampings of less than 0-25 mm. are difficult to assemble, and increase 
the cost of the transformers. The best results are obtained with 
stampings of 0-35 to 0-5 mm. thickness. | 

In order to diminish the no-load current it is essential to make 
butt-joints in the magnetic circuit with great саге, and to reduce |. 
their number as much as possible. Large no-load currents cause 
heavy line losses, which may be much greater than the no-load 
losses of the transformers. The joints should be securely held to 
prevent humming, which is very unpleasant in dwellings. 

A new model has recently been placed on the market by Moser, 
Glaser & Co. (Fig. 1). This transformer is of the shell type, and has 
no butt-joints. The core consists of two separate parts, each con- 
sisting of a continuous band of iron wound through the finished coils. 
There is no humming, and the transformer cannot deteriorate in use 
by the loosening of its core. The coils are flat, and arranged with 
the primary sandwiched between two secondary coils, so as to give 
small leakage. This model is in many respects superior to the ones 
of other makes that are at present obtainable. 

A point that should not be overlooked is‘the design of the primary 
and secondary terminals, which shou!d be adapted for connection 
to cables run in metal tubes, and sealed covers shou'd ke prov'ded 
to enclose the whole transformer. 


— 


able I. 


Reference is 
‚ insulation, cost of operation and tariffs. In the cost 


CURRENT AND LossEs AT No-LOAD. 


The no-load current may be considered to be composed of a watt- 
less component required to drive the flux through the core and the 
joints, and the power component that supplies the hysteresis and 
eddy-current losses in the iron and the ohmic losses in the primary 
winding. 

In most cases the flux-density in the iron lies between 6,000 and 
10,000 lines per square centimetre, and, if the core is not too large 
and is made of a good alloy, the ampere-turns required for the iron 
are small, and do not give rise to appreciable copper loeses. On 
the other hand, if butt joints are used the magnetising current is 
greatly increased, and may go on increasing as the joints work loos 
in service, and a considerable power component of the no-load current 
may be caused to flow in order to supply the copper losses produced 
by the wattless component. Tests on a couple of transformer 
showed that in 1j years the no-load current increased by 15 and 20 
perleent. respectively. The power component of the current is 
dependent on the lossds in the iron. Some supply authorities 
stipulate that the no-load losses should not exceed 1 watt. This is 
possible in the smallest sizes, but in the larger sizes the losses should 


be specified as a function of the rated secondary load of the trans 
former. As the magnetising current has a direct influence on the 
magnitude of the no-load losses, it is not possible to discuss the 
no-load losses without reference to the magnetising current, although 
many attempts have been made to do so. The absence of definite 
rules to cover this point has thrown too great a weight on ‘the no- 
load losses and too little on the no-load current, which is of more 
importance when the number of transformers installed is large. On 
this account our extensive tests show that manufacturers have paid 
too little attention to the magnetising current, which in many cass 
reaches excessive values. 

The no-load losses (Wo) and the no-load current (Zo) for four types 
of transformers are given in Table I. | 

In type A the losses increase very rapidly with the voltage, but 
the current only slowly, and the no-load current is too high on 
account of poorly executed joints in the magnetic circuit. After 
only half a day's service the screws holding the joints together 
loosened to such an extent that the magnetising current rose 8 per 
cent. Type B has slightly lower values for Wo and Jo, but is no great 


— -— à 


S 60 80 100 120 | 140 Remarks. 
0-18 036 | 0-64 1-02 | \ . Four butt joints, 
Type A, 110 volts —— —)—— — iy common punchines 
0-033 | 0-039 | 0-042 | 0-048 | 0057 |) 0-5 mm. thick. 
— - | poe ee eS NO st 
0-20 0:32 0-53 0-79 | B Four butt joints, 
Ty p^ В, HO volts ————— | > alloyed transformer 
0-030 0-034 0-039 0.042 | 0-053 |) iron 0-5 mm. thick. 
040 | 069 ^ 10 L4 5 0437 |) Core partly 
Type С, 120 volta ............... ————À— Lo eee a lem + solid and partly 
0-035 | 0-056 | 0-079 0.106 ` J of punchings. 
0-15 ' 023 . 0-35 0-51 от N " 
Type D, 125 volts TE EEn У. No butt: joints. 
0-005 | 0-006 C009 0.012 ; 0-017 Js 


* Abstract ef an article in the Schweiz. Elektrotechnischer Verein, ** Bulletin? No. 12 December. 1916. 
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magnetic material. Type C is one of the worst transformers that 
were tested. It consisted of a magnetic circuit composed of a solid 
core holding the windings, the magnetic circuit being completed by 
punchings with two joints, and assembled so as to form a rectangle 
touching the ends of the solid core at two butt-joints (Fig. 2). This 
type must be condemned, owing to the high value of the losses and 
magnetising current and the excessive voltage drop due to large 
leakage. The type D (Fig. 3) is the admirable transformer built by 
Moser, Glaser & Co., and already referred to above. Its no-load 
current was only 0-0131 ampere, and the no-load losses amounted 
to only 0-55 watts. 

The importance of the no-load current may be seen from the fact 
that 10,000 of either of the types A, B, C, D would take total mag- 
netising currente of 450, 400, 1,060 and 131 amperes, corresponding 
to apparent powers of 49-6, 44, 127-2 and 16-4 k.v.a., and actual 
powers of 8-2, 6:5, 14 and 5:5 kw. 


The first requirement for a good bell-transformer must, therefore, 
be a small magnetising current. This current should be less than 
0:025 ampere, and the power taken should not exceed 1 watt. 


UsEeFtL Loap AND VOLTAGE Dnor. 


The secondary voltage is determined by the apparatus to be sup- 


plied by the transformers, and for ordinary domestic installations. 


the currents range between 0-1 to 0-5 ampere, with a secondary load 
resistance of 4 to 30 ohms, so that secondary voltages of 3 to 20 volts 
will usually suffice. As a rule, bells and door-openers can be operated 
at 5 to 10 volts, giving а secondary load of 1 to 5 watts. A great 
number of transformers are found to bc incapable of maintaining 
these voltages, the voltage dropping nearly to zero on load. Figs. 4 
and 5 show the load characteristics of the type D transformer, and 


Fia. 3. 


Fig. 6 for the type C ; similar figures for the t ypes A and B being 
&'ven in the original Paper. 

| It may be la/d down as a requisite of a good bell transformer that 
It should have an efficiency у of more than 50 per cent. at currents 
between 0-2 and 0-8 ampere, and the maximum efficiency should 
fall at small secondary currents, such as 0-4 to 0-5 ampero, the normal 
Operation taking place on the rising portion of the load curve. The 
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voltage drop e should be small. and, in the case of the smallest trans” 
formers, should not exceed 30 to 35 per cent. at load currents of 
about 1 ampere. 


TEMPERATURE RISE. 
| A striking result of the tests was the fact that tho temperature 
rise was far too great even in some of the best transformers, with the 
result that they broke down after short periods of service. The 
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cause of this defect lay in faulty design of the magnetic circuit, by 
the inclusion of too many butt joints and use of punchings of too 


=- great thickness, and in the provision of insufficient section in the 


copper conductors. It was found that, particularly in the event of 
a secondary short-circuit occurring, the temperature rose to. an 
inadmissible value owing to the lack of sufficient radiating surfaco. 


Regulations have been made by the Institution of German Electrical 


Engineers covering this point, specifying that bell transformers 
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should not have a temperature rise exceeding 100°C. on permanent 
short-circuit. This condition implies that a radiating surface of 
12 to 18 sq. cm. per watt should be provided with efficient air cooling, 
and although in many cases the radiating surface lay between 4 to 
15 sq. em. per watt without covers, th» temperature rise was excessive 
even in the types presenting the largest surfaces as soon as the covers 
were fixed in position. This was particularly noticeable when the 
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covers were constructed of porcelain. On this account some makers 
advocate the use of fuses to cut off the transformers on the primary 
or secondary side after a short-circuit has lasted more than agiven 
length of time, and some types were provided with internal resis- 
tances to limit the short-circuit current. Such devices are un- 
desirable, as they impair the reliability and capacity of the trans- 
formers, and over-heating should be rendered impossible by suitable 
design. The tests showed that in many instances the temperature 
rises on short-circuit were too high ; in fact, in some cases the trans- 
formers broke down after periods of only 20 minutes. It is recom- 


5 Vol € Woh 


0 


mended that no transformers should be passed for service in which 
the rise of temperature exceeds 100°C. after several hours run on 
short-circuit, and this may be achieved by low-current densities in 
the windings and gocd air circulation. Hermetically sealed covers 
are to be avoided as far as possible, and metal covers are preferable 
to porcelain ones. Aluminium covers give the best results. 
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INSULATION. 


The insulation is the determining factor in deciding whether a 
bell transformer may be safely connected to the supply system. 
The primary winding, in particular, should be especially well insu- 
lated in order to conform to the regulations of the supply com- 
panies. In most types the insulation to frame was found to be 
sufficient, but the insulation from the primary to the secondary 
winding was not high enough to ensure safety in touching the 
apparatus on the secondary side. A bell transformer should stand 
the permanent application of at least 1,000 volts between the 
primary and secondary windings, and many supply companies 
specify 3,000 volts and more. If the insulating material is hygros- 
copie, it may stand insulation tests. for a short time, particularly 
when the transformer is new, but may fail after continuous applica- 
tion of the testing voltage. It is, therefore, suggested that 3,000 
volts should be applied for 10 minutes and 1,000 volts for longer 
periods. ‘The series of transformers submitted to test broke down 
at voltages lying between 550 volts and 4,260 volts, the majority 
failing between 1,500 and 1,800 volts. 


ECONOMY AND TARIFFS. 


In comparing the cost of operation of bells by cells and by trans- 
formers the most important factors are given in Tables II. and III. 
Table II. gives the ampere-hour capacity AH of the cells for 
intermittent work, the average life (H) in hours at loads of 0-2 
and 0-5 ampcres, and the average total watt-hours output 
(WH) with intermittent load. ^ Further columns give the initial 
cost (K,) of the cells and approximate cost of upkeep per annum 
(K,), and lastly the total annual cost of one cell (Ку) and of a battery 
of 2—5 cells (K,). These figures are necessarily only approximate, 
and it may be remarked that the cost of operation depends to a great 
extent on the position in which the cells are installed and the atten- 
tion that they receive. 

Table III. sets out the cost of operation of bell transformers of 
two types, the worst and best of the scries subjected to the tests, 
denoted by C and D respectively. The cost per kilowatt-hour is 
taken as 40 and 60 centimes, and the costs are worked out on the 
assumption that the bells arc in service for 5, 10 and 20 minutes per 
day, which corresponds to 30-42, 60-83 and 121:67 hours per year: 
The table shows that the cost is mainly determined by the no-load 
losses, and on this account a tariff should lay the greatest importance 
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Table I I.—Cost of Operation with Cells. 


Е E.M.F., | Rated ‚ | Average life Out pu | 

Type of cell. топола new | current. i| 4 i d. H. WH. | А; "t K, K, 

крш: volt. amps. · mp. hours watt-hrs. j is fr fr. 
о Анев { Small.| 16x9 1:55 0-14 10 50-20 9-10 1-75-1:95 1-00-2-50 | 2-0-3-5 | 4-0-12-0 
Large | 24х10 0-20 22 110-44 16-18 2.70-3-00 | 1-25-2-25 | 2-5-4-0 | 4-8-15-0 
Mammut  .......... 28 x 13 х 19-5] 1-6 50 1,300 |6,500-2,600 | 1,300-1,500 || 19-8-20-5 | 200-600 || 3-6-6-0 | 5-0-20-0 
Drv cell Small 9x6 1g J | 071-05 23 115-46 20-35 1-4-2-2 1-40-2-20 | 2-2-3-2 | 3-5-12-0 
y Large. 17x75 0-2-1-0 | 70 350-140 60-100 | 20-28 2-00-2-80 || 2-5-3-3 | 4-0-16-0 


Table III. —Cost of Operation with Transformers. 


. ^ 
Cost of energy to consumer per annum in francs. 


Cost эз WORT 
Type per For load taken at 0-2-0-5ampereat daily | Total yearly cost at daily 
Watts. | Дайры. pr кз ia oad period of service of | period of service of 
annum. losses. 5 min. 10 min. 20 min. bmin. | 10 min. | 20 min. 
40 | 4-88 | 0-043-0-091 | 0-085-0-183 | 0-17 -0-365 | 5-00 51 | 5425 
C 1:39 0-106 12-18 ААА АС 
| eo | 739 | 0064-0137 | 0-128-0-274 | 9256-055 | 755 | T65 ` 795 
40 | L93 | 00274-0061 | 0-055-0-122-| 0-11 -0-245 | 200 | 205 | 2290 
D 0:55 0-0131 4:825 |. | ААА ААА ААА. — 
60: | 2:82 | 0-041-0-091 | 0-082-0-183 | 0-165-0-365 | 300 |. 3-1) 3-30 
Table 1V.— Estimated Annual Costs for 1,000 Bell- Transformers. 
No load. Total Cost of generating per annum. | Income from ! Extra profit 
energy ||——————————,————— ————, по load Net | if line 
per || Totalenergy at| Line losses «t | — K.-w.h.at | profit. | losses are 
Amp. annum. | 4cts./K.-w.h. | 4cts./K.-w.h. | 60 ots. /K.-w h. ‘also charged for. 
К -w.h Fr. Fr. Fr. Fr. Fr. 
106 7,392 | 929,580 
13:1 2,998 ^ | 92,7027 451-8 
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on this censumption. It appears that the worst transformer does 
not give rise to an appreciably larger cost per annum for the units 
supplied than a battery of three to five cells, and that the type D is 
more economical than a battery, of which the cost of upkeep is 
greater than that of a transformer. Furthermore, it should not be 
forgotten that if the cost be reckoned over a series of years, the cost 
of upkeep of the battery would have to be increased from year to 
vear, and might reach in the second year four to five times the mag- 
nitude that is assumed for the first year, if the depreciation of the 
battery is allowed for. The initial cost of a transformer is not much 
greater than that of a battery, being between 14 and 24 francs. 
As the small consumption of a transformer cannot be measured by 
an ordinary meter, the tariff must be based on the characteristics 
of the transformer without the use of a meter, and must be so 
adjusted that the cost compares favourably with that of abattery, 
not forgetting that a large no-load current causes heavy losses in 
the line. 

: [f we assume that 1,000 transformers are installed, and that the 
cost of generating energy is 4 cts. per kilowatt-hour, the sale price for 
lighting being 60 cts. per kilowatt-hour, and, further, that the line 
resistance is about 0-5 ohm, we obtain the figures of Table IV., which 
may act as a basis for the determination of a suitable tariff.' It will 
be seen that with the poor transformer C the magnetising current 
gives rise to excessive line losses, and that these are far greater than 

he no-load transformer losses. This gives a generating cost of 
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2,464°8 frs., as against only 225-3 frs. for tho improved type D. It is, 
therefore, clear that if the consumer is charged with the line and no- 
load transformer losses the cost becomes so high with the trans- 
former C that it cannot compete with a battery. On the other hand, 
if the consumer is charged only for the no-load transformer losses, 
the supply company has to bear the excessive cost of the line losses. 
The net profit in column 11 is obtained as a difference between the 
charge to the consumer in column 10. if he pays only for the no-load 
losses, and the total cost of generating given in column 8. If the 
consumer were called upon to pay in addition for the energy lost in 
the line, there would be an extra profit to the company of the amount 
set down in the last column. This figure shows the great importance 
of the no-load eurrent in fixing a fair tariff. 

From Tables II. and III. we see that for a transformer with small 
no-load current the tariff should lie between 4 frs. and 6 frs. per 
annum per transformer in order to compete favourably with a battery. 
If the no-load current is large, an allowance for this must be made in 
fixing the tariff. 

It is suggested that the oost in francs per annum per transformer 
should be calculated from the expression р-- 2/2, The constant 
price p may be fixed in any suitable manner ; for instance, it may 
be made to depend on the yearly cost of the no-load losses, and if 
the value of x be taken as 1,600, the penalty for large magnetising 
current would be | fr. for a magnetising current 7,—0-025, and 
would increase rapidly with J. 


NEW CONCENTRIC STANDARD DYNAMOMETER WATTMETER FOR HEAVY CURRENTS: 
AND CONCENTRIC NON-INDUCTIVE STANDARDS OF LOW RESISTANCE.* 


BY A. E. MOORE. 


The object of the work outlined in this Paper was to provide, in 
the Standardising Laboratory at the School of Technology, Man- 
chester, a precision watt standard for dealing with load currents of 
upwards of 1,000 amperes, suitable for the verification of sub- 
standard and. other wattmeters and watt-hour meters, &c. A Kelvin 
watt balance for currents up to 1,000 amperes was obtained, but 
neither this nor other balances fultilled the necessary requirements 
exactly, and in the meantime the author had in mind ‘a form of 
current coil which appeared to be worth developing for a dynamo- 
meter-type wattmeter. 

Many so-called standard dynamometer wattmeters of the straight- 
through type designed for currents exceeding 100 amperes are un- 
satisfactory except for use on circuits of approximately unity power 
factor. The defects are mainly due to eddy currents and skin effect. 
Eddy currents in the metal forming the main conductors, and in 
any other metal-work used in the construction of the instruments, 


Fic. 1.—CLosEp Ring WiNpiNG ; MAGNETIC FIELD CONCENTRIC WITH 
Axis PERPENDICULAR TO PLANE OF PAPER. 


cause the active part of the flux in the main-current coil to be out 
of phase with the main current, while the skin-effect may cause 
variations in the distribution of the current over the cross-section 
of the main conductors with changes in frequency, and this may 
consequently affect both the magnitude and the phase of the active 
part of the main-coil flux. The active conductors of the pressure 
coil cannot be made to embrace more than a small portion of the 
main-coil flux, and for successful working this portion must always 
be a definite fraction of, and in the same phase as the whole flux. 
It is not very difficult to eliminate eddy-ourrents by avoiding the 
use of metal supports, &о., and having the main ooila formed of 
ae ce ~ 

~ Abstract of a Paper in the “Joumal” of the Institution of 


be 


stranded conductors, each strand being insulated ; but in order that 
the current distribution may be maintained constant independently 
of changes in the frequency of the current, it is necessary that every 
strand of the conductor have the same time-constant (L/R). There 
are many difficulties in the way of the satisfactory stranding of the 
conductor, if it is intended for currents of upwards of 1,000 amperes. 

In the wattmeter now to be described the author has made use 
of the concentric magnetic fie'd which is formed between two con- 
centric conductors when a current is maintained in them in opposite 
directions. 

If a wire be wound uniformly over the surface of.a ring as shown 
in Fig. 1, the magnetic бе! prcduced when a current is maintained 
in the wire is symmetrical about the principal axis of the ring. So 
that every turn of the wire encloses the same magnetic flux, and, 
presumably, has the same ohmic resistance, and therefore the same 
time-constant. If all the turns are cut and their ends securely 
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Fig. 2.—SECTIONAL VIEW SHOWING HOW TURNS or RiNa WINDING MAY 
BE ARRANGED IN PARALLEL. TWO TURNS ONLY SHOWN. 


connected to copper end-plates (Fig. 2), the turns will be connected 
in parallel instead of in series, and the time-constant of any one 
turn will still remain the same as that of every other turn, since each 
will be of the same resistance and will embrace the same flux. There- 
fore, if an alternating current be maintained in the coil thus formed 
it. will be uniformly distributed over the turns, and the uniform 
distribution of the current will be, unaffected by changes in the 
frequegcy. The winding must be perfectly symmetrical. 

Fig. 3 illustrates how the pressure ooils may be arranged within 
the current coil. Two coils are used in order to render the system 
astatic to uniform strwy magnetic fields. The magnetic axes of 
the pressure coils are nominally perpendicular to the direction of 
the flux produced in the main coil, and the result із a turning 
moment about a verticaj axis, RS 
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CONSTRUCTION OF THE CURRENT COIL. 


The difficulties met with in the production of a concentric-field 
wattmeter are :— 

1. The construction of a current coil in which the phase difference 
between tho flux and the current that prcduces it is negligibly small. 

2. The making of a mechanical] joint in the current coil, which 
permits of the easy insertion of the pressure coils, but does not 
introduce a phase error in the current coil. 

3. The design and construction of the most suitable form of 
pressure coils. 

Various difficulties were met with and in the original Paper the : 
author describes five different models which were successively con- 
structed. 


, 
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End view and Part section on CD 
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| may be soild instead of tubular, but with the tubular construction 


the carrying capacity may be r uch increased by maintaining a 
stream of water through the tube. The current element described 
above will carry a current of about 1,500 amperes for a short time 
without undue heating. and the torsion-head instrument was always 
used without water cooling. 


MECHANICAL JOINTS IN THE MAIN Соп. 


Although the results of the tests showed that instruments con- 
structed as described above are electrically satisfactory, the con- 
structional advantages to be gainod by having a joint in the cage 
were never lost sight of. Experiments in this direction were made 
more recently and a quite successful joint has been made. 
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Side view. Haf of the coils removed 


Fra. 3.—CuRRENT ELEMENT FOR CONCENTRIC WATTMETER, MADE UP OF FORMED COILS A, MOUNTED ON A SLOTTED WOODEN OYLINDEB B. 


The final model is shown in Fig. 5, and was made up in such a 
way as to avoid, as far as possible, the defects of the previous models. 
The resistances of the joints are comparable with the resistances of 
the tubes and wires, and the new motel is designed to make the re- 
sistances of the joints as uniform and as low as possible. The coil 
resembles a squirrel cage. The imner conductor is formed of a 
straight copper tube A, 1{ іп. outside diameter and yin. wall. 
The outer conductor is formed of 40 No. 10 S.W.G. copper wires 
arranged symmetrically around the inner tube. The ends of these 
wires terminate in the heavy brass end-plates B and C, and an 
additional tube D is used for conveying the current to the end- 


The end-plate C, Fig. 5, was unsoldered from the 40 wires forming 
the outer conductor, and 40 new pieces of wire, each 2 in. long, were 
soldered into this plate. A new pressure coil was slipped over the 
inner tube and then each pair of wires was joined by means of short 
pieces, each 1 in. long, of copper tubing and soldered, as shown in 
Fig. 6. 

From the results obtained in various tests, and from the fact that 
any buckling of the wires in the outer cage did not measurably 
affect the phase error, the author concluded that a well-made 
mechanical joint in the outer cage would prove permissible, and ac- 
tually it did so. 
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' End view. Showing 6 coils mà 
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plate C. Heavy terminal blocks E and F, fitted with copper strips, 
are secured to the ends of the tubes. Although the tubes are solid 
drawn, it was thought desirable to bore and turn them. The end- 
plates are made $ in. thick, and are provided with bosses where 
they fit on to the main tubes, thus giving the joints a large cross- 
sectional area, and all the joints are soft soldered. Very good 
results were obtained with this coil and the phase error as compared 
with the Duddell-Mather 100-ampere instrument was of smaller 
dimensions than one minute (actually 0-0002 radian). 

Two instruments were made up with these coils, one a reflecting 
type with bi-filar control, and the other a torsion-head instrument. 

The current-carrying capacity of the current coil] is limited largely 
by the carrying capacity of the inner conductor. This conductor 
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Brazed joint 


Section on EF 
Showing 2 coils in position 


According to the final method of making the joint, the 40 wires 
forming the outer cage are soldered into an end-plate A at one end, 
and into a brass ring at the other end. The contiguous faces of 
the ring and the other end-plate B are machined for a true fit and 
the end-plate is centred into the ring and fastened to it by mean: 
of 20 screws. In a future construction it is intended to make the 
joint in the middle of the cage. 


PRESSURE COILS FOR CONCENTRIC WATTMETER. 


The form of pressure coil used in the wattmeter before it was 
found permissible to construct the main cage in two separate parts 
is shown in Fig. 7. lt is made up of two coils A and B, wound on 
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flat ebonite bobbins, the length of the bobbins being such as to 
admit of their being passed between the wires forming the outer 
cage. The bobbins were joined together bv the ebonite strips C 
and D by means of ‘ Eureka " pins. One of the strips was fixed in 
position before the coi] was put into the cage, and the other was 
pinned in afterwards. The pieces of ebonite Е and F were also 
secured to the bobbins by means of Eureka pins and support the 
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Eureka wires G апа Н which serve for the suspension and the 
damping vane respectively. Each coil consists of 500 turns of 
No. 36 5.W.G. silk-covered copper wire, and the coils are connected 
permanently in series with cach other to the ligaments forming the 
bi-ilar control. These coils served for all the tests made on the 
instrument before the cage was made in two separate parts. "The 
defects in these coils were duc largely to its being necessary to build 
them up within the cage. They are heavy and not quite so rigid as 
is desirable for a reflecting instrument. 

A second coil, constructed after the cage was made in two parts, 
yielded considerable improvement due to the smaller weight, greater 
rigidity and smaller self-induction. With regard to rigidity, how- 
ever, this coil had some defects. 

In an instrument made with another type of coil the torque varied 
very considerably with variation in the angle between the magnetic 
axes of the main and movable coils. 

The author presents curves showing the relation between the 
torque factor and the displacement А, for coils where. x=3 cem., 
and for different values of a. The best result obtains when z= 4/30. 


SOME COMPARATIVE TESTS MADE BETWEEN THE CONCENTRIC AND 
DuDDELL-MATHER INSTRUMENTS. 


The following results were obtained by comparing the readings 
on the author's instrument with those on the Duddell-Mather. . 

Tests for phase difference belween flux and current in the main coil.— 
The main-current coils of the two instruments were connected in 
series with each other and a suitable resistance, to one generator 
of a double alternator set, and the pressure coils of the two instru- 
ments were also connected in series with each other and a non- 
inductive resistance to the second generator. The phase of the 
current in the pressure coils was then adjusted until the reading on 
the concentric wattmeter was zero, and the readings of the main- 
coil and pressure-coil currents, and the indication on the Duddell- 
Mather instrument were noted. These observations were :— 

Main-coil current, 100 amperes. 

Pressure-coil current, 0-1 ampere. 

Resistance of pressure-coil circuit. 1,000 ohms. 

Watts indicated by concentric instrument, 0. 
Duddcll-Mather instrument, 2. 

Frequency of the current, 50 periods. 

Total volt-amperes — 100 >: 0-1 x 1,000= 10,000. 

If it be assumed that the flux in the main coil of the Duddell- 
Mather instrument is strictly in phase with the main current. and 
if 0 be the angle between the flux and the current in the concentric 
instrument, then 
| Sin 6=Watts/Volt-amperes—0-0002 
: | 6—0-0002 radian. 

This is a very small phase error and the wattmeter would only 
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need correcting if it were used on a very low power factor. For 
example, if the power factor were 0-1 the eorrection would be about 
0-2 percent. The cages of the two concentric wattmeters have since 
been rebuilt, each in two parts, and tests carried out on them in- 
dicate that the phases of the fluxes in the concentric and Duddell- 
Mather instruments are in exact agreement. 

Observations were made at power factors of unity, 0-5, 0-3 and 
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0-17, with leading and lagging currents. When corrections were 
made for the pressure-coil lag the two instruments agreed as nearly as 
they eculd be read. The ratio of the deflections on the two instruments 
remained constant and independent of the power factor. | 

Another series of observations was then taken with the resistances 
of the pressure-coil circuits increased so that the error duc to pressure- 
coil lag was negligibly small in both cases. The resistance of the 
Duddcll-Mather instrument was made up to 20,000 ohms and that 
of the concentric instrument to 40,000 ohms, and comparisons were 


| 
i 


- |. 
Wires forming v 
outer 


4^ 
i 


E 


Fic. 7.— MOVABLE SYSTEM WITH Соп MOUNTED ON EBONITE BuBBINS, 


Weight of movement 
No. of turns per coil = 000. 

Size of wire = No. 36 S. W.G. 
Inductance of two coils in series — 13-6 millihenries. 


-:06 grammes, 


made down to zero power factor. In this case also repeated tests 
on the instruments confirmed that however the power factor was 
varied the indications of both agreed as nearly as they eould be read. 


(To be continued.) 
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TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


The annual general meeting took place on Friday last, the 
Hon. Arthur Stanley, M.P. (Chairman of Council), presiding. 

The CHAIRMAN, in his statement on the year’s work, referred 
to the Association’s negotiations with the War Office, which 
resulted in some of their old employees having been returned 
to them. The Council hoped that as the result of their re- 
presentations the Government Departments would soon be 
able to allow them increased rations of materials. There was 
all the more reason to believe this after Dr. Addison’s recent 
speech. The Government had also assisted them by holding 
back materials originally intended for abroad and giving the 
home tramway undertakings a chance to utilise them. The 
Government had also granted certificates for material to be 
imported from America. A Committee of the Association had 
been occupied for a year with committees of four other Associa- 
tions in getting the Inland Revenue authorities to fix standard 
rates for motor omnibuses, in which they had been successful. 
The Board of Trade Committee on the supply of electricity 
might ask the Association to send a representative on behalf 
of the Association. The new list of Certified Occupations 
raised the age limit of some of the tramwaymen, and deprived 
the undertakings of their services, so that the question of ex- 
tending the employment of women must occupy the serious 
attention of the managers. They had, however, been able to 
maintain and improve their services in the face of all diffi- 
culties. He thought the year’s experience showed they were 
right some years ago in deciding that the Association should 
go on. | 

‘The accounts were then passed. 

Mr. R. J. Howley was elected vice-chairman in the place of 
Mr. Harry England, who was thanked by the Chairmen for 
his untiring services during the past five years. 

The CHAIRMAN said in addition to Mr. England they were 
losing Mr. Mallins, Mr. Greene, Mr. Mason, Mr. White and 
Mr. Bland from the Coumcil. WEE 

The following were then elected to the Council :—Messrs. À. 
Good (director of Cammell, Laird & Co.), G. W. Holford, W. E. 
Hardy, C. G. Tegetmeier, T. B. Goodyer and W. Tham. 

The hon. auditor, Mr. A. W. Chambers, was then re-appointed 
and a vote of thanks to the Hon. Arthur Stanley for presiding 
was passed. 

ANNUAL CONGRESS. 


The Ninth Annual Congress of the Association was then opened 
with the President (the Rt. Hon. Viscount Chilton) in the Chair. 

The PRESIDENT first welcomed Mr. A. L. C. Fell back after his 
long illness and went on to say he thought it was remarkable that at 
a time of stress such as the present so many gentlemen carrying out 
tramway work under the existing difficult conditions should be able 
to come to town to that Congress. The difficulty of obtaining labour 
and materials and the necessity for re-organising their forces were 
causes which might have.kept them away. The difficulties caused 
by the war showed how necessary tramways were to carrying on the 
traffic of the war. In many munition areas it would have been im- 
possible to have got employees to and from the factories had not 
the tramways existed. | 

Tho following Paper was then read by the author:— 


Manufaeture, Life and Maintenance of Tramway Car Tyres.* 
BY ARTHUR NORTON. 


The author deals generally with the subject, starting with a con- 
sideration of the steel ingot from which the tyre is made, and then 
passing on to the machining and gauging of the tyre. The accurate 
gauging of the bore is of extreme importance, the standard shrink- 
ing allowance being one-thousandth of the diameter of the wheel 
centre, and this should not be diminished or exceeded. A graphical 
record is given of the expansion obtained at various temperatures, 
and it is pointed out that if a tyre is put on at a “ black heat" the 
actual temperature may vary considerably up to 500°C. to 600°C. 
according to the lighting of the shop through errors in judging 
visually. The whole effect of the operation may be nullified by 
exceeding the safe temperature of 400°C. to'420°C., and if the tem- 
perature is allowed to rise it may reach the recalescence point when 
the condition of the steel is changed and quenching has the effect of 
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hardening the tyre. This hardening may take place at only certain 
parts, with the result that flats are developed in those places which 
are left softer. Actually, an expansion of 1/16 in. takes place at 
250°C., and the tyre can be readily gauged when heated. Details are 
given of arrangements for heating and shrinking on. 

Referring to the maintenance of flanges, the author pointe out that 
wheel flanges play an important part in steering the car. There- 
fore, it is important to see that the flanges are properly maintained. 
By so doing, the amount of side play is reduced and thus the wear on 
both tyre and rail is decreased. It is, therefore, advisable to re-turn 
the wheels at that point in their lives when the flanges can be re- 
formed with the least possible loss of metal. At Belfast this is done 
when the following conditions obtain :— 


1. When the tyres on one pair of wheels have worn to different 
diameters. 

2. When the inside of the flange becomes approximately at right- 
angles to the tread, thus forming a definite corner on the tyre. 

3. When the flange becomes more than 3/16 in. above or below 
the standard section of the flange of the original tyre. 

4. When the flange at its base is less than { in. | 

5. When the tread of the tyre is worn with a considerable hollow. 

In re-turning worn tyres, it is not the general practice to re-form 
the profile to its original contour, as it is argued that if this were 
done it would necessitate cutting away too much valuable material. 
which, in turn, would shorten the life of the tyre. It should be bome 
in mind, however, that the rate of wear increases as the width of the 
flange decreases. 

The author gives the following reasons for the excessive wear which 
is sometimes experienced :— 


1. Systems which operate in very hilly districts. 

2. Systems which operate in narrow streets, and where very sharp 
curvos obtain. 

3. Narrow-gauge tracks. 

4. Single-tracks with loops. 

5. Worn conditions of tracks, and, with special reference to the 
present time, the impossibility of effecting repairs to such tracks 
until after the war. 

6. Maintenance of car frames. 

7. Motors running against each other. 

In dry weather, lubrication of the rails and sharp curves should 
effect à considerable saving in flange wear, as the mud which is 
formed makes an effective lubricant. It is also important that cars 
should be turned frequently, so that they shall not be always run 
ning on the same rails. The maintenance of car frames has a con- 
siderable bearing on the question of tyre wear. The author gives 4 
number of diagrams showing the wear of the tyres and quotes figures 
illustrating the differences obtained. The life of a tyre is generally 
concluded when its thickness is reduced to $ іп. or fin. Some re- 
sults are given of the falling weight test as specified by the L.C-C. 

The author refers to the great disparity of wear shown in certain 
cases. . In comparing four pairs of tyres in one instance it is noted 
there is a difference of $in., d in., }in. and 5/16 in. between the 
diameter of one wheel as compared with its fellow on the same aile 
showing the greater disparity that existe, the greater the wear, lot, 
while the average mileage obtained for the tyres on No. 1 end of c 
No. 569 was 9,234-5 miles per } in. radia! wear, only 6,470-5 miles was 
obtained in respect of the tyres on No. 1 end of car 245, whilst the 
difference in loss of weight of material is 49 1Ь., and it may be noted 
that both these sets of tyres are in service on the same route. Does 
not this fact again emphasise the great importance of more frequent 
turning of tyres (that is, of course, when normal times come ro 
again), when the diameters are found to be unequal,. with the conse 
quent reduction of the width of the flanges, when tyres аге run in 
that condition ? 

The grinding away of one tyre by the other not only affects the 
question of the tyres themselves, but also has a considerable bearing 
on the question of current consumption, wear to rails, including rail 
corrugation. | 

Referring to this latter, Mr. Stephen Sellon, in his excellent Paper 
on “ Rail Corrugation and its Causes," read before the Institution of 
Civil Engineers in 1914 (Minutes of Proceedings, Vol. CXCVII.), re 
ferred to an estimate made by the Chief Officer of the City of Glasgow 
Tramways that rail corrugation costs that undertaking at least 
£10,000 per annum, and other systems have no doubt heavy charge 
in the same direction. | 

There can be little doubt that the maintenance of the tyre seetions, 
flanges and diameters should receive more frequent attention during 
their life than at present appears to be the case. Admitting it may 
be necessary to cut away a little more material from the tread to 
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re-form the flanges, with the consequent charges for labour, loss of 
material, &c., the other side of the account would be more than 
balanced by the reduction of rail wear, current consumption and a 
helping hand to our old friend, '' rail corrugation.” 

In 1915 a special Committee of this Association was appointed to 
consider the question of securing an adequate supply of tram-tyres 
in the difficult times we are living in, and, with this end in view, a 
meeting was arranged with the tyre manufacturers. It was at once 
suggested that if three standard sections (details of which are given 
in the Paper) could be generally adopted it would greatly facilitate 
matters. Three different widths, viz., 3 in., 2} in. and 21 in., were 
adopted, and it is pleasing to record that the Standard Section has 
been generaHy adopted, but if there are any managers who have 
not yet seen their way to adopt it, it can only be hoped they will 
give the matter their urgent consideration. 

The question of standardisation as regards the wheel-centres is, 
unfortunately, a more difficult one, owing to the fact that one has 
to deal with what is already actually Е but, with regard to 
new work, the consideration of this most important question should 
not be lost sight of, as it would enable manufacturers to roll for 
stock, when immediate necessities could be supplied at once. 


Mr. A.Goop, who opened the discussion, said the advice given by the 
author was long overdue. The managers usually blamed the tyre makers 
if one tyre of a pair of wheels wore more rapidly than the other or if a 
tyre burst. The fault might lie nearer home. The frames might not 
be in true alignment, the drivers might be inefficient, the tyre might be 
put on too tightly, or the bogie pivots might have seized and the bogie 
refuse to swivel. The author said '' the standard shrinking allowance 
of 1/1,000th of the diameter of the wheel centre shall not be above or 
below the limit fixed." The smaller the amount of nip put on the tyre 
or the lighter the tension left in the tyre when it was cooled down the 
better. In а system with which he had to deal in the past they gave the 
tyres 3/64ths nip and when hard tyres were tried and they gave them 
3'64ths nip one or two of them burst. The suppliers advised them to try 
l/64th. They did and they had since had thousands of tyres and not 
one had broken or come off. The cooling down of tyres with water was 
а primitive and a dangerous method, particularly with hard tyres. With 
tyres of 70 tons tensilestrength or above, cooling down rapidly wasa great 
danger, and had a great effect on the hardness. 


Mr. Hy. MosLEv (Burnley) said four-wheel cars were not used on his 
system. They were all bogie cars and the variation of the wearing 
diameter in his experience was negligible. The flanges gave no trouble 
and they had some of the trucks which they began with in 1901-2 and 
used their own truck, which gave remarkable results. It was a wonder 
to him to see the important systems on which four-wheel cars existed. 


Mr. W. WorsBy BEAUMONT said apparently the experiments with the 
heated tyres, referred to by the author, were made with some incon- 
venience, owing to the high temperature to which the tyres were sub- 
jected. He had made the necessary calculations to see what was the 
relation between the dilatation of the tyres and what they had been 
accustomed to ие in other calculations in regard to expansion and con- 
traction with rise and fall of temperature, and he found if they took thc 
whole of the measurements'and made the assumption that the tempera- 
ture of the tyres before heating was 60?, and if they took the machine 
measurements, the experiments gave a co-efficient of dilatation—taking 
the first measurement, which he supposed was the most likely to be 
accurately made—of 3/64 in. of expansion at a temperature of 220°C. 
The co-efficient obtained from the author's figures agreed with that 
which others had made and those which he (Mr. Beaumont) had ascer- 
tained some years ago in connection with a similar subject. The same 
might be said approximately of the results obtained by examining the 
whole range of the author's experiments, viz., up to 600°C. There the 
co-efficient at the later stage came out larger, as one would expect. He 
noticed the smaller experiments were in themselves wrong or their 
temperatures were wrong. Was the author satisfied as to the accuracy 
of these? In one—the fourth—he mentioned 5/32in. full. When 
dealing with 1/32 in., tospeak of it as being “full? meant something more 
than the thickness of the finest line of hia measurement apparatus. 
Taking those measurements by themselves one got a co-efficient which 
was at least ten times too much in one of the cases. Perhaps he might 
add, if the author had made use of the coefficient of dilatation known, 
It would have saved him all the trouble of making the experiments. 
With regard to the tyres which had been allowed to wear so differently 
that there was a difference of { in. between two tyres on wheels running 
on one axle, that meant something like a whole mile of slipping in a 
31-mile day, and one need not be surprised if there were & good deal of 
grinding of rails and flattening of wheels. Might he ask what the author 
meant by “satisfactory results " in regard to the differential axle? He 
supposed it meant that corrugation was less. 

Mr. A. R. FEARNLY (Sheffield) said the tramway systems that had 
assisted Mr. Norton with facts had not hesitated to have the worst cases 
shown on the screen, with a view to guiding members in improving 
tramway working arrangements. Every.care should be taken before a 
standard section of rail was decided upon. A good deal of the trouble 
shown on the screen was due to a bad section of rail put down 17 years 
аро, and they had a large quantity of it left, and were still working with 
the narrowest tread of tyre in the country. It would be years before 
they could get rid of it and get a reasonable section of tyre. ` Most of the 
rolling stock men insisted on turning up tyres before putting them into 
“ervice, and probably that was the correct thing to do, Не agreed with 
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Mr. Norton in regard to gauges. Не had not found it necessary to heat 
tyres to get them off. They could be sawn off quickly. They did not 
have studs in the tyres at Sheffield, and had not found them necessary. 
The points made in the Paper with regard to the maintenance of flange: 
were important. There were cars about the country with a considerable 
amount of side play. At Sheffield they insisted upon having 5,000 miles 
per 4 in. wear, and they obtained from those shown on the screen 7,000 
to 8,000 miles. Mr. Norton turned his tyres at least once to obta'n the 
same margin. so that turning up tyres did not seem to secure longer 
running. With the very hard tyres they obtained 6,156 miles, but they 
had anticipated at least 8,000. 


Mr. W. E. IRELAND said he had found few tyres true enough to put on 
the road without tur ing. With regard to gauging, he agreed with mosb 
of the author's points. In the L.C.C. shop they used limit and check 
gauges for all the turning operations. He also agreed with the author 
in regard to shrinking. He had tried to keep the temperature down to 
400, and frequently below 400, with marked results. Cooling with water 
was drop some years ago. Unequal wear was experienced by most 
tramway operators. Two tyres from the same cast gave different resulta. 
A fin. difference in diameter was sometimes developed in a short time. 
Excessive boxing and rolling was usually,stopped by turning up the 
tyres. Would the author explain the reference to the motors running 
against each other * They made experiments some time ago with the 
heating of tyres, with the following remarkable results :— i 


Tensile test. : Abrasion 
emp | A 
Treatment. Tons | Reduc- | Elonga- | ne 
per tion of | tion on figure Grammes 
sq. in. | area, 9, | 2 in., О, | removed 
None ..................... | 5535 | 184 | 120 | 192 | 214 
Tyre heated to | 
1,500°F. dipped in 
oil 60 secs., then | 
cooled in air ......... | 78.03 | 336 | 140 | 262 |! 1-42 


Мг. R. Н. WirnxiNsoN (Huddersfield) said he had fully expected that 
differential gears would give & substantial reduction in the wear of tyres 
and the consumption of electricity, although that was not the object of 
fitting them. "There was practically no eaving in the wear of tyres fitted 
with those gears compared with the ordinary type of car. It amounted 
to about 3,000 miles in the life of the tyre. It might be more pronounced 
if the cars were working on a route all double track, but the track on 
which they were working was nearly all single. "With the differential 
gear the flanges all wore out in the same manner, and the diameter of the 
tyre remained practically the same throughout their life. He did not 
use studs, but he caulked the tyres on the inside. They had two cars 
without brake mechanism acting on the periphery of the wheel, and the 
life of the tyres on those cars was practically double the life of those on 
the other cars, and there was no sign of corrugation on the route on which 
they ran. But they had no serious trouble with corrugation in Hud- 
dersfield, so perhaps theirs was hardly a sufficient test. 

Mr. Norton said he would reply to the discussion in the '' Journal." 


Mr. A. V. Mason (South Metropolitan Electric Tramways) 
then read the following opening of the discussion on " Return 
Fares." 


Return Fares.t 
BYX A. V. MASON. 


The war has taught me many things—that women make excellent 
conductors, and that the average woman is quicker in taking fares 
than the average man; that passengers unconsciously connive at 
dishonesty apparently under the impression they save the girls 
trouble by saying “ Don't worry about а ticket ” ; that half fares 
for children are popular and remunerative. Another is that a lot 
of time can be saved and accidents avo'ded by collecting fares on 
the platform ; that return tickets are a convenience to passengers 
as well as to conductors, and that the same thing applies to weekly 
tickets. I am also of opinion that the odd halfpenny values on the 
134., 24d., and 34d. tickets for single journeys can with advantage 
be discarded. 

After the war receipts are bound to drop, but I rather think that 
expenses, certainly labour, will remain high. Where is the money 
to come from ? The obvious remedy is to raise all fares to the 
statutory limits. This is all very well in theory, but is it expedient ? 
I would curta‘] the ld. fare to its statutory mile, divide this m'le 
‘nto four portions so that overlaps were frequent, and then issue 
single fares at the sums of the penny stages—no odd halfpenny values 
—-and return journeys; cheap return tickets would be issued for all 
агол above ‘he penny. Неге automatically the cdd halfpenny 
valves "704 reappear in the 3d. and 5d. returns. I think that I 
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am correct in'saying the penny fares are generally over 75 per cent. 
of all the fares taken, and in practice it will be found that the bulk of 
th's traffie rides within the statutory limit of one mile, so that any 
suggestion of getting more out of the public must be fairly drastic. 
The 2d., 2d. and 4d. fares would be the sum of the penny fares, but 
these passengers could always take return tickets at greatly reduced 
charges, especially to joy riders : e.g., a 2d. single would be За. return. 
By this means the passenger returning on the same day would get a 
reasonably cheap ride. ‘There might be a little fraud, but this would 
not be important. The next objection is Method. The L.C.C. have 
featured the return fare in another direction on many lines, and their 
methed of cancelling the ticket with a separate punch seems to get 
over most of the abuses. 

I жопа give the workman the concessions provided for in the Act 
for the single journey with a further concession for the return 
journeys, and nothing more, on the basis of twice the number of 
stages as the ordinary passenger, and any one would get the facili- 
ties that got up early enough. We now pass on to the shop assistant 
and school marm, who should be provided for by cheap fares, and 
who can be dealt with by a weekly ticket—travel one way before 
JO a.m. and home any time. The ticket is simple, but the punch 
register is destroyed unless clippers are used. I use clippers 

Mr. C. D. STANLEY said the fares ought to bear a definite relation to 
the cost of giving the facility, and it cost no more to carry a man at nine 
than at six o'clock. They should not give an advantage to any class, 
It caused a great deal of resentment on the part of other passengers. 

Mr. Н. ENGLAND said, in his opinion, the foundation of the Paper was 
wrong. Why should a man be allowed to pay lower fares becausc he 
got upearly? In his opinion women did not make good conductors, 
They were excellent atthe beginning. but were now 75 per cent. worse. 
He did not believe in half fares for children. nor in return tickets, It 
was the wrong spirit to experiment violently with fares. Не did not 
agrec that receipts would necessarily drop after the war. Where an 
increase was obtained it was generally maintained. Men earning £4 
or £5 a week should not be carried at workmen's fares, 

Mr. G. W. Honrogp (Salford) said overlapping stages of 440 yds. cach 
would lead to fraud on a fairly large scale. He hoped to make all fares 
on one basis. Salford and most towns in the north were shortening their 
stages, and had reached the limit allowed by Parliament. Не did not 
think Mr. Mason would get satisfactory returns if he made the conces- 
sions he mentioned. 

Mr. К. Ј. HowrEv ( B. E.T. Co.) said they knew expenses were going to 
be higher after the war, both in wages and materials. He thought the 
only industry that had not been able to meet the increased cost. of 
operation by an increase in the sale price of the commodity had been 
tramways. It did not seem right that the limitations imposed in Acts 
of Parliament and Orders last century should remain for ever, and could 
not be varied when everything in the country was in a state of change. 
The Board. of Trade should have the power to review the maximum 
charges, Negotiations to obtain that object were in hand. 


Mr. E. Н. Epwanbks then opened a discussion by reading a 
short paper on “ Standardisation of Conditions of. Labour 
and Rates of Pav." We give this Paper below in brief abstract. 


Standardisation of Conditions of Labour and Rates of Pay. 


BY E. H. EDWARDES. 


You all realise that the great question we shall have to deal with 
after the war is that of labour. Labour long ago came to the con- 
clusion that the best and most satisfactory method of dealing with 
conditions of labour and rates of pay is to become united. I think 
we may safely say that amalgamation amongst workers has come to 
stay. whether we like it or not. What we now have to consider is 
the best and most business-like method of dealing with the problem. 

It must be admitted that the tramway industry throughout the 
country is most disjointed. What 1 should like to put. before you is 
the possibility of forming a united tramway federation to deal with 
these complex problems. There is nothing original in the idea, as 
it is already in force in most great industries in the country, and I 
see no reason why it should not be accomplished in the tramway 
industry, Which is becoming more and more important every year. 

It must not be assumed that the proposal is that a standard rate 
of wages shouid be established for the whole country, but that the 
country should be divided into areas, and the rates of wages fixed in 
such areas in accordance with the cost of living, &c.. in such localities. 
This is the system adopted by such trades as engineering, building, 
«е. 

Do not imagine that, by forming a united tramway federation, the 
object in view is to quash or oppose the various unions of workers, 
but simply to treat with them on a uniform basis and in a business- 
like manner, in the same way in which they treat with us. 

At the suggestion of the Committee on Preduction, such a federa- 
tion is in course of formation, the authorities in question comprising 
Lancashire and Cheshire Municipal Tramways, and practically all 
the undertakings in that arca, including the companies, have pro- 
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mised to join; and a sub-committee has already been appointed. 
of which I am a member, to formulate a scheme; and I feel con- 
fident that the great majority of tramway undertakings throughout 
the remainder of the country would be equally pleased to join a 
central federation shou!d one be formed. 


Mr. HorronRp said he was jointly interested with Mr. Edwardes in the 
newly formed conference of the municipal tramway authorities and 
company authorities in Lancashire and Cheshire, It had been most suc- 
cessful up to date. It was in the interests of the undertakings and of the 
men that matters relating to conditions and rates of pay should be 
settled over areas, and not between one small authority and a small 
branch of the union, Perhaps they could not get a central organisation 
at present, but it could be done by counties, ‘The system was in vogue 
in the engineering and other industries, 

Mr. HAWLEY said it was within the scope of that association to deal 
with conditions of labour, but he was doubtful whether it was right for it 
to deal with questions of pay or arbitrations on wages. On the con 
ditions of labour they and the Municipal Association might work togeter.- 

Mr. Н. L. WHITE (Great Grimsby Tramways Со.) said it was desirable 
that there should be a close association between corporation and com- 
pany concerns, but it would be difficult to bring their interests into line. 
The trade unions seemed apt to take advantage of the fact that municipal 
concerns had the rates to fall back on. Uniformity of holidays and ovur- 
time pay should be aimed at. 

Mr. W. T. Rosson (Southampton) said he did not think Mr. Edwardes 
suggested that any proposition as regarded standardised rates of рау 
should go forth from that meeting, but he hoped the matter might be 
considered by the Council, 

Mr. EpwanRbEs said the questions of leave and pay were bound up 
together. If a man was given seven days’ leave instead of three, or if 
more time was allowed for signing on, he was being paid more, Не did 
not assume that wages throughout the country should be the same. 
What he proposed was done in other industries and could be done in 
theirs. 

WOMEN DRIVERS. 


Mr. ARCHIBALD ROBERTSON (Greenock & Port Glasgow Tramways 
Co.). in opening a discussion on this subject, said his system was one ‘of 
the first to employ women drivers, because men could not be got, About 
70 to 80 per cent. of the гаће was munition workers’ traffic, so stoppage 
would have been disastrous. After four weeks’ training, half а dozen 
women were put on the road as drivers early in 1916. They had now 5) 
per cent. of females on the running staff and 62 of the drivers were 
females. They were superior to the men procurable now. Не did not 
claim, however, that women were as good in emergencies as well-trained 
men. 

Mr. FRED Coutts (Paisley District Trams Co.) said he started training 
39 women as drivers, only 13 of whom qualified, and only one of whem 
was left. The trouble was, he thought, that the strain of the werk 
caused racked sides, though there were some women who were not 
injuriously affected by the work, Observations made by him at various 
points in Glasgow showed that of the cars that passed, 8 per cent. were 
driven by women. That was nothing to make a great noise about. lf 
8 per cent. were obtained in two years, the war would have to last 20 
years to get all the cars driven by women. 

Mr. STANLEY said there was also a labour difficultv. А Londen 
manager told him his men would go out if he emploved women drivers 

Mr. Mason was pleased ta hear Mr. Robertson had been so successful 
At present they could not have women drivers, although he thought the 
mechanism could be made with the leverage increased, во that it. would 
only take 50 Ib. to stop a саг. . If Scotland Yard would not allow ЄЗ men 
to drive, they would have to considor employing women soen or shutting 
down. 


Testing Rubber Gloves for Linesmen. — The rubber gloves 
used by linesmen for high tension work require constant snper- 
vision and testing. In the “© Electrical. World,’ Mr. €. W. 
Ward describes the method employed for testing their in- 
sulation at regular periods of a fortnight. The pair of gloves 
is fitted over copper conductors and each is filled with water. 
The stands are then immersed in water and a potential dif- 
ference of 10,000 volts is applied. between the exterior and 
interior of the gloves. As the gloves act as condensers а smal! 
but appreciable capacity current flows through, but at 11,000 
volts this is only 17-37 milliamperes according to the frequency. 


The leakage current is, in general, extremely Ма] of the order 


of 0-25 milliampere only. If the gloves withstand the pressure 
for one minute they are considered safe. The water is then 
poured out and they are mounted on wooden stands and 
thoroughlv dried, first with towels and then with an electric 
fan. Alter this, ach pair of gloves is sealed up in an 
envelope before being issued to employees. These periodic 
tests are claimed to have reduced the number of defective 
gloves to an absolute minimum. 
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MICA AND COMMUTATION TROUBLES. 
BY FREDERICK MURGATROYD, B.8C.TECH. 


Although a complete list of causes of commutation troubles 
appears formidable enough, vet with machines which are not 
abnormal, experience shows that in the majority of cases these 
troubles are traceable to but one or two causes. For in 
machines possessing good electrical constants and in which, 
therefore, the conditions tend to foster good commutation, 
itis found that the source of trouble is nearly always the 
condition of the mica. In fact the experienced. engineer in 
diagnosing commutation trouble, whatever the machine, will 
always pay primary attention to this factor. The difficulty of 
maintaining the mica perfectly flush with the copper segments 
has been recognised by all designers. A few manufacturers 
insist on using either best soft green Indian mica or Canadian 
silver amber mica, and they rightly regard recessing as an ex pe- 
dient to be adopted only in very special cases. Most manufac- 
turers, however, use either white mica or preferably micanite. 

White mica has a hard brittle nature, and is therefore rather 
obstinate to all but the most abrasive of brushes. Micanite, 
which is used to а very large extent, is of course heterogeneous. 
Its hardness is sometimes a varying quantity, and as the copper 
segments wear down, the * hard spots " in the micanite remain 
proud, causing bad commutation. 

The troubles due to proud mica all arise from the brush not 
making intimate contact with the commutator. This either 
results in sparking or chattering. In the former case the 
brush gradually disintegrates and wears away quickly, and in 
the latter case the chattering tends to produce brush chipping, 
or grooving and flatting of the commutator. In all cases the 
heating of the brushes and commutator is generally increased, 
and where there is a tendency to pick up copper this is acceler- 
ated. In 1nany cases of proud mica the contact surface of the 
brush becomes pitted with a large number of minute craters 
resembling pin-pricks, and in diagnosing commutation trouble 
the occurrence of this peculiarly pitted contact surface may 
neatly always be taken as evidence of proud mica. : 

There is no hard and fast rule regulating where to, recess, 
but it may be taken as advisable in the following cases :— 

(а) Where the use of a soft graphitic brush is required in 
order either to reduce the brush losses or to provide a brush 
possessing natural lubricating properties. 

(b) On commutators having a high peripheral speed. 

(с) Where the ratio of mica thickness to segment pitch is 
above 20 per cent. 

(d) Where the mica is so hard that no brush suitable for the 
electrical conditions is capable of dealing with it. | 

It is essential that the utmost care be taken in the recessing 
of the mica. Time spent on this operation is well repaid in 
increased brush life and more perfect commutation. 1t must 
never be forgotten that a poorly recessed commutator produces 
equally as bad results as does proud mica itself. 1f possible a 
motor-driven cutter should be used, but for small machines a 
hand cutter is found quite as economical and produces good 
results. The hand cutter is made by fitting a piece of hack- 
saw blade into a suitable block of wood. The general practice 
is to recess to a depth of 1/32 in., and experience has shown that 
the best shape of groove to adopt is a square one. For 1 
the groove is cut convergent, the mica will adhere to the side 
of the segments, and as the latter wear, sharp pieces of mica 
will project and cause very bad chipping. The mica should, 
therefore, be cut to leave the edges quite clean so as to allow a 
full 1/32 in. wear of the commutator before any pieces of micacan 
possibly project. The edges of the segments should then be filled 
slighty at an angle of 45° to the tangent, and finished off witha 
piece of agate or smooth steel. This latter precaution will 
prevent the occurrence of burrs on the edges of the segments. 

If the recessing is well done the use of a commutator filler 
should not be necessary unless commutation is such that an 
external lubrieant has to be applied to the commutator, and 
this, combined with carbon dust from the brushes, happens to 
fill up the slots and cause sparking or flash-overs. A com- 
mutator filler composed of Plaster-of-Paris and dextrme has 
been used successfully, and it is found that this is unaffected 
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by oil. At peripheral speeds of 4,000 feet per minute or over 
the filler becomes unsatisfactory as, owing: to the effect of 
centrifugal force, it becomes difficult to retain it in the slots. 
Also at high peripheral speeds such as obtain with continuous- 
current turbo-generators, the slots are automatically kept clean 
by the action of centrifugal force, and this obviates the necessity 
for a filler. If possible, the use of a filler should be avoided 
even at lower peripheral speeds, and should be found un- 
necessary, providing the mica is well recessed, that no oil is 
applied to the commutator, and especially providing the slots 
are brushed out occasionally. 

The selection of a suitable type of brush is largely a question 
of the mica conditions. If the mica is not recessed it is 
generally advisable to use a hard brush having slightly abrasive 
properties in order to maintain the mica flush with the surface 
of the commutator. If the brush is not sufficiently abrasive 
to prevent the mica becoming proud, the commutator should 
be scoured periodically with carborundum cloth. 1n cases 
where there is any tendency to spark, to pit due to mica, or 
to crater due to circulating currents, an electro-graphitic type 
of brush should be chosen owing to the highly refractory nature 
of this class of brush. If the mica ts recessed it is generally advis- 
able to choose a non-abrasive graphitic brush, although in cases 
of blackening trouble the use of a brush possessing slightly 
abrasive properties often tends to promote clean running. 

Finally, it must be remembered that, in general, recessing 
is adopted in order to increase the efficiency of contact between 
the brush and the commutator. Though this eliminates 
troubles due to bad contact, it correspondingly exaggerates 
troubles due to circulating currents. The latter may, however, 
be minimised by reducing the circumferential thickness of the 
brush, providing the current density is low enough to permit 
this. Otherwise a brush of high contact resistance would have 
to be chosen. 


THE METRIC SYSTEM. 


We have received from the Decimal Association a state- 
ment (part of which we reproduce below) controverting some 
reasons set forth by the American, Institute of Weights and 
Measures against the metric system. 

The American Institute of Weights and Measures has issued a state- 
ment giving reasons why metric weights and measures should not be 
mad ecompulsory. The fears expressed therein are groundless so far as 
the proposed metric legislation is concerned, The Bill of 1904 contained 
a clause limiting the operation of the Act to contracts of buying and 
selling only, but was sufficiently ambiguous to permit of misapprehension, 
thereby giving an opportunity for opponents of the Bill to raise opposi- 
tion amongst the engineers. | 

The Chambers of Commerce Bill, recently drafted, contains a special 
clause which allows of no ambiguity. It provides that ‘ nothing in this 
Act shall affect the manufacture or use of any machinery, tool, pattern, 
sieve, template, or other article made by measures other than metric 
measures." | 

If, therefore, the Bill were passed and the metric system were com- 
pulsory to-day, the engineer would not be affected in any way except in 
dealings based upon quantity prices. He could still make everything 
which he now makes and sell the product, although its dimensions were 
on the old measures. If, however, he quotes or supplies anything at а 
price per lb. or per foot, he would be in trouble. For instance, he could 
sell 1,000 à bolts 5 in. long at (say) 1 cent each, but he could not sell them 
at 7cents per lb. Articles could be described in terms of the old measures 
but, where the payment is proportionate to their aggregate weight or 
length, the new measures must be used. 

Reference is made in the American statement to the unchangeableness 
of standards, but standards are not so immutable, especially in the matter 
of literature on technical subjects, Even publications of a few years ago 
are now quite out of dato, as the engineering industry, like others, ad- 
vances so rapidly. Standards also are not so sacred as some opponents 
of the metric system would have us believe. The Engineering Standards 
Committee, recognise this, and provide that each Sectional Committee 
should meet once a year to consider whether any revisions in the speci- 
fications are desirable. | 

If the metric system were made the only legal one for buying and sell. 
ing in this country, as their machines, gauges, &c., wore out, most manu- 
facturers would replace them by those made to metric measures, at little, 
if any, greater cost than would be incurred in purchasing apparatus 
made to the old measures. . ; 

The fact that a large number of well-known engineers are in favour of 
the metric system is sufficient proof that they consider any cost of chang- 
ing machinery in their works, if necessary, well repaid by the increased 
ease in calculation, and consequent saving of time. ~- i 


The Electrician. 


FRIDAY, JULY 6th, 1917. 
Editorial and Publishing Offices: — 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams. *‘ Benbrotric Fleet London.” 


SOME RECOMMENDATIONS OF THE 
RECONSTRUCTION COMMITTEE. 


Last week there was issued an important Report of the 
Sub-committee of the Reconstruction Committee on the 
relations between employers and employed. This report 
has been sent to the leading employers’ associations and 
trade unions for criticism, along with a covering letter from 
Sir D. J. SHACKLETON, in which attention is drawn to the 
fact that the Sub-committee is composed mainly of pro- 
minent representatives of employers’ associations and trade 
unions. From the brief abstract of the proposals which we 
give elsewhere it will be seen that the key note of the Report 
is co-operation. Evidently the vital necessity that em- 
ployers and employed should pull together after the war 
has been clearly appreciated. It is pointed out that, in 
order to secure improvement in the relations between 
employers and employed it is essential that any proposal 
should offer workpeople the méans of obtaining improved 
conditions in employment and a higher standard of comfort 
generally. In order to secure these ends it is suggested 
that a number of joint standing industrial councils should 
be set up forming a triple organisation—4.e., for dealing with 
questions from the standpoint of (1) workshops, (2) districts 
-and (3) nationally. The Government is asked to propose, 
without delay, to the various associations of employers and 
employed, the formation of such councils in the several 
industries composed of representatives of employers and 
employed. It із suggested that there should be a chairman 
for each side of the council ; à chairman and vice-chairman 
selected from the members of the council (one -rn each 
side); a chairman chosen by the council from independent 
persons outside the industry, or a chairman nominated by 
such person or authority as the council may determine, or, 
failing agreement, by the Government. Presumably, the 
same character of council is to be adopted in each part of 
the triple organisation to which we have referred. The 
committees for workshops would no doubt deal with such 
matters as are of direct interest to those working in the shops 
of any firm forming such a committee; the council for a 
district would decide matters on broader lines, as affecting 
the industry in the district, so that there would be reason- 
able uniformity ; and, lastly, the national councils would 
decide on the broadest lines all questions affecting the 
industries of the country as & whole. The respective 
unctions of these committees and councils are not laid 
down, but it ia pointed out that care will be necessary to 
delimit accurately their functions in order to avoid over- 
lapping and resulting friction. 

It will be seen that these proposals are on the lines sug- 
gested by the Garton Foundation in their ' Memorandum 
on the Industrial Situation After the War," to which we 
have referred from time to time. Suggestions in the same 
direction have been made by others, notably by Mr. E. J. P. 
Benn. The proposals now made are comprehensive, and it 
appears to us that some such scheme is the only one which 
will be at all practicable. It is noticeable that the Com- 
mittee is in favour of trade organisations, and looks upon 
these as the only suitable means of arriving at definite 
results. Here again we think it wili be allowed that a per- 
manent settlement at any time canonly be reached by such 
organisations if they are thoroughly representative. It is 
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suggested, further, that the Government should offer to be 
represented in an advisory capacity at the preliminary meet- 
ings of any council if so desired ; inothe: words, the Goverr.- 
n.ent wil assist, but wiil not dictate—w hich :s to the good. 

Much interest attaches to the questions which it is sug- 
gested the national councils shall discuss. Among these are 
the restoration of trade union rules, the conditions under 
which work is carried on and the settlement of the general 
principles governing conditions of employment, having 
regard to the need for securing to the workpeople a share 
in the increased prosperity of the industry. There is also 
the consideration of matters affecting the progress and well- 
being of a trade, “so far as this is consistent with the general 
interest of the community.” This last point may, to some 
extent, prove a stumbling block, as it is very difficult to 
convince all parties what is and what is not to the general 
interest of the community. The settlement of such ques- 
tions will involve a certain amount of give and take, and 
probably necessitate some educational effort before the 
facts can be fully appreciated. Another item is the “ pro- 
vision of facilities for the full consideration and utilisation 
of inventions and improvements designed by workpeople. 
and for the adequate safeguarding of the rights of the 
designers of such improvements." Here we come to a sub- 
ject of very considerable difficulty. It is often far from 
easy to say just what reward should be given to any person 
suggesting an improvement or how far the final result is 
due to this particular individual. The inventor very often 
feels that much more is due to him than really is the case. 
and this leads to difficulties. On the other hand, if it i5 
felt that there is no reward to be gained by suggestions of 
this kind, much may be lost. We are inclined to think that 
such questions would often be decided most satisfactorily 
by a small “neutral” board in every works, which would 
act in the nature of an arbitrator, and decide what reward 
should be given. 

Lastly we notice that the Committee expresses the convic- 
tion that permanent improvement in the relations between 
employers and employed must be founded upon something 
other than a cash basis. In other words, the workpeople 
should have a greater say in the adjustment of any con- 
ditions by which they are affected. We agree with this 
view; but wealso feel that the cash basis is necessarily the 
most important part, and from this standpoint it will be 
necessary for both sides of the various councils to appre 
ciate what is practicable and what is impossible. 


REVIEWS. 


-— — 


Some Modern Methods of Ventilation. With numerous Ши. 
trations, Charts and Tables. Ву R. Grierson. A. M.I. Mech. E., &c. 


(London: Constable & Co.) Pp. xiv.+187. 88. 6d. net. 
Air Bupply to Boiler Rooms of Modern Ships of War. 
W. ALLEN. (Bedford: R. W. Allen.) Pp. 57. 

The object of the first of these books, as explained in the 
author's “ Foreword," is to supply information to * health 
authorities, architects, heating, sanitary and electrical en- 
gineers, metal plate workers and others called upon from time 
to time to deal with ventilating apparatus. . . .. intelligently 
to apply, and with greater efficiency than hitherto, the appara- 
tus placed at their disposal by the various manufacturers." 

The author proceeds to say that “ the subject is a complex 
one, and because of its many intricacies cannot be fully dealt 
with," nor has any “ attempt been made to deal exhaustively 
with the theoretical principles involved in the treatment of 
air, the design of fans, air washers, &c." 

The author has had clearly in mind a very definite object 
when writing the book, viz., to help those who in practical 
life have to deal with the problem of ventilation. lt 
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seems to be nobody's particular “ job " to see that factories: 
Works, publie buildings and even dwelling houses are properly 
heated and ventilated— even if it were, the term “ properly " 
would take some trouble to define. Hence it is that architects 
and engineers of all grades are faced with the problem in 
different aspects, and the object of this volume is to help on 
every possible occasion. This seems the author’s sole intention 
and he has filled the bill extremely well. 

The 15 chapters taken in order are:—-I. The General 
Principles of Ventilation; II. The Apparatus Employed ; 
III. The Considerations to be Observed in the Design of the 
Air Circuit; IV. Ducts and Registers; V. Fans; VI. Air 
Washing and Humidifving Plant (Filters); VII. Heaters ; 
ҮШ. Ozone; IX. Instruments; X. Guarantees for Com- 
plete Installations ; XI. Tests; XII. Motor Drives ; XIII. 
Suggested Schedules for Designing Complete Installation ; 
XIV. Purchase Specifications ; XV. The Applications of 
Wet Air Filters to the Cooling of Electrical Machinery. 

The contents give a very complete idea of the range and 
value of the work, and we can thoroughly recommend it as a 
sound, commonsense, practical treatise. Further, the author 
is dealing with a `* Complex subject "—one in which diversity 
of opinion and treatment are outstanding features. The 
author is particularly fair in his review of all the systems, 
but does not hesitate to state the system he prefers. Thus, 
in the chapter on " Heaters," the authcr states that he is in 
favour of the '* direct heating svstem " as against the ` in- 
direct " method and, mereover, he gives bis reasons. 

To the publishers, however, we suggest that such practical 
and valuable books as the one under review would be all the 
more valuable if edited bv a scientific man. Thus, on page 13 
under ** Cooling by Mechanical Refrigeration," the author 
makes a peculiar slip, while supporting his view against the 
value of mechanical refrigeration for general cooling purposes 
and compares the “ton of refrigeration," which he gives as 
* 318,080 B. Thi. U. aguinst 29,120,000 B.T h.U. contained in one 
ton of fuel." Not only is the comparison absurd, but no 
mention is made of ** co-efficient of performance," which would 
indicate that a good refrigerating machine, under the conditions 
in the mind of the author (cooling high temperature rooms), 
would remove at least 5 B.Th.U.’s for every B.Th.U. expended. 
Thus the equivalent of a" ton of fuel " expended in the machine 
would result in (say) 150,000,000 B.Th.U.'s being removed 
from the high temperature air. | 

Then again, the book opens with a definition of ventilation— 
“Ventilation is defined as the art of passing a pre-determined 
volume of conditioned air into the space to be ventilated, and 
out of it again, and the proper distribution of the air during 
its passage through the ventilated space." 

Why should the conditioned air be taken out again? A 
definition worth giving is worth giving properly, but the 
quibble Just raised is not our real objection. The paragraph 
immediately following the definition states that— 

“ Ventilating systems are installed to .— 

(a) Maintain certain predetermined standards of purity, 
temperature and humidity within the apartment to be 
ventilated ; 

(b) To remove from and prevent the formation therein of 
objectionable or insanitary odours.” 

The definition (quibble ignored) may Бе held to cover (а), 
but in no sense does it cover (b) —which in many cases is the 
one real problem. 

There are many similar points throughout the book that 
careful editing would have removed—no doubt the editor 
would have reduced the cap. M and T after (a) and (b). 

Apart from these small blemishes the book is of sound 
practical value. 

The second. volume before us is evidently the work of a 
scientific expert. It deals, in its fourteen chapters, with the 
main points in the theory of air currents and the application 
of this theory to design. ‘Questions of the adoption of deflec- 
tor3 and the direction of rotation, together with the proper 
arrangement of fans, are also treated. : 

Yet when one reads it through and sees the well-reasoned 
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reasons for this or that and changes that have been made in 
certain of H.M. ships, one wonders why the Admiralty does 
not leave all such work fo an expert. 

We say in the very best faith, that if any of our readers 
have to attack the problem —consult Mr. Allen. 

To the Admiralty we would sav make Mr. Allen your con- 
sulting expert. 

J. Wemyss ANDERSON. 


Manufacturing Costs and Accounts. By A. HAMILTON CHURCH. 
(London : Hill Publishing Со.) Pp. viii. 4452. 21s. net. 


The author of this very complete text-book on factory costs 
is an efficiency. expert well-known in the United States of 
America, and the book sets out very clearly and concisely the 
theorv and practice of manufacturing costing. Of the three 
sections into which the book is divided, the first gives a 
general outline of manufacturing accounts ; tlie second section 
deals with cost accounting, and the third with factory reports 
and returns. Particulars of forms and schedules recommended 
by the author, suitable for the methods of accounting and 
costing which he describes, are given. 

Three methods of costing are considered. These are: (и) 
all wages, material and expenses are merged and charged to unit 
quantity of product on a time basis: (b) productive wages 
charged to unit quantity— overhead. expenses averaged and 
charged as a percentage on the productive wages, or on the 
productive hours; and (c) productive wages charged to unit 
quantity and overhead expenses charged bv means of machine 
hour rates. 

Detailed diagrams. show the methods employed in each 
case. | 

Whilst the book is written chiefly for accountants, and deals 
with the cost accounting side of a factory, it contains much 
matter mteresting for the works manager and foremen, and 
especially emphasises the value to the production department 
of immediate cost figures, so that Investigations may be con- 
ducted whilst the circumstances are fresh in everyone's 
mind. 

The difficulty with most cost svstems is that the cost in- 
formation is to hand too late for proper investigation to be 
made. 

There ате one or two omissions in the book, particularly the 
method of charting returns, for whilst tables of figures may be 
more intelligible than a chart to the accountant. the engineering 
management gets a better picture of what is happening by 
seeing the figures put into chart form. 1 

Another omission which one would hardly expect in a book 
of American origin is that no mention is made of automatic 
tabulating machine methods which are much used in that 
country, and by which so many short cuts can be made in 
accounting. | | 

Some of the tables in the first section of the book require 
careful auditing, as there appear to be a number of mis-prints 
and numerical errors. These make the argument difficult to 
follow in places. р 

Most British engineering. works are weak in their stores 
system, which is too often run by badly-paid and badly- 
educated men, but Mr. Church discusses this matter ve. y fully 
and sets forth а relatively simple system of stores control. 

In organising à cost system, one has to consider how much 
it is going to cost to obtain costs, and in a country where 
relatively inexpensive (in first cost) and inaccurate cost sys- 
tems are employed, we feel that most engineering employers 
making a varied product will be horrified to see the number 
of books and forms which Mr. Church considers should be kept 
to obtain accurate costs for each kind of product manufactured. 

Mr. Church insists on the importance of giving to the foremen 
а daily return showing what money has been expended in his 
department the previous day, not only in productive labour but 
also in overhead expenses and also showing how much has been 
lost owing to machines standing idle. In the opinion of the 
reviewer this is a very good method and is directly opposed to 
the usual method of keeping the foreman in the dark, and not 
letting him know how his department expense is fluctuating. 
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NATIONAL PHYSICAL LABORATORY. 


(Concluded from page 512.) 


In what follows we give some extracts from the Report ot 
the Director giving details of the work that has been carried on 
in the various departments and the work that is proposed for 
the year 1917-18 :— | 

PHYSICS DEPARTMENT. 
І. ELECTRICITY. 
Fundamental Units. 

Most time has been spent in confidential work, especially wireless 

telegraphy and vacuum amplifiers and wireless transmitters. 


Electrical Standards. —'T he standards of resistance have been compared 
from time to time and a few new Weston normal ecells have been set up. 


Magnetogra ph Records, —Disturbances due to the electrification of the 
London & South Western Railway have been excessive, and a number of 
24 hours' records have been taken. 


Compaases, — Help has been given to a large number of manufacturers 
of military pattern prismatie compasses, and a declinometer of the N. P.L. 
type has been erected at Woolwich. Assistance has also been given to 
К.Е. Stores, Woolwich, in improving the methods of tests. Ships’ 
compasses are also being investigated. 

General Electric Measurements. 


Self Inductances of Small Resistances.—By appropriate compensating 
arrangements low resistance shunts may be so designed as to reduce the 
residual self inductance to zero or even to a negative value. A good 
ordinary shunt of 0-001 ohm resistance might have a self-inductance of a 
few thousandths of a microhenry ; in general the timc constants to be 
dealt with are of the order of 0 up to 10 microseconds. By mutual 
inductometer methods such small inductances for resistances with only 
two terminals can be measured, but for shunts with potential terminals 
(7.е., four-terminal resistances) new and simple methods have been de- 
vised and tested. A description of them will be published shortly. 


High Inductance.—A number of standard coils, of value in radiotele- 
graphic work, were constructed having self inductances of 0-5, 1 and 2-5 
henries respectively. They show satisfactory constancy for ordinary 
variations of frequency, 

Many-turn Transformers.—Various small transformers were built with 
many thousands of turns for use at telephonic frequencies. 

Work has also been undertaken on measurement of telephonie fre- 
quencies, resistance boxes, wavemeter coils, high-frequency eurrente, 
magnet steel research, and high magnetisation. 


Horse-shoe Maqnets.—The testing of the horse-shoe magnets used in 
magnetos is a difficult matter, mainly because of the want of uniformity 
at various regions of the same magnet. The section is never] uniform, as 
there are always relatively large holes through the limbs, and the mag- 
netic hardness may vary from point to point. We have improved our 
method of testing by using (for H) two arched search coils lying as close 
as possible to the inner and outer surfaces of the magnet, excluding the 
portions pierced by the holes. In this way an average is obtained for the 
more uniform portion of the magnet beyond the holes. 


П. ELECTROTECHNICS, 
General Work, including Photometry. 


Investigations in connection with the war included the development of 
apparatus for usc in anti-aircraft gunnery, magnetos for aircraft —insu- 
lation for special purposes—wireless generator tests, radium luminous 
compound for gunsights and aircraft instrument dials. The work on 
radium luminous compound is now carried out for both Services, and over 
10,000 luminous dials have been measured for luminosity. The method 
consists in placing the dial to be tested between two metal stencils cut 
out so as to be an exact replica of the luminous markings of the test dial. 
Behind the stencils is a translucent screen illuminated from behind by 
the light from a lamp passing through a suitably coloured green filter. 
The brightness of the screen is varied by adjusting the current through 
the lamp until the luminosity of the stencils matches that of the dial 
markings. The value of the current in the lamp is then a measure of the 
brightness of the dial markings. The markings of dials painted with 
compound containing 0-4 mg. of radium bromide per gramme of zinc 
sulphide must have a luninosity of not less than 0-0075 equivalent 
ft.-candles. The figure for the number of rejections.has greatly improved 
since the testing was initiated. : 

Many samples of radium compound have been kept under observation, 
and the rate of decay of liminosity has been determined over a period of 
about 15 months. For any given sample the luminosity curve will 
become asymptotic with time. Whatever the initial radium content 
(above about 09-1 mg. per gramme) the final limiting luminosity, assuming 
the same zinc sulphide, is virtually the same for all samples. The rate 
of luminosity decay during the first few months of the life of the 0-4 mg. 
compound is between 4 and 5 per cent. per week, and in six months the 
luminosity is down to half its initial Value. When articles are liable to 
lie in store for several months it is obviously useless to employ a high 
radium content. <A great saving of money and no sacrifice of efficiency 
result. from the adoption of the lower standard (e.g., 0:2 mg.). 

The National Physical Laboratory luminosity standard for 0-4 mg. 
luminous compound is 0-03 equivalent ft.-candles—viz., four times that 
of the compound when mixed with varnish. The limiting value for all 
compounds containing 0:2 mg. of radium bromide per gramme of zinc 
sulphide is of the order of 0-01 equivalent ft.-candles, 


— amem 


Continuous Current and Resistance Measurements. 


A number of special investigations of the qualities of insulating 
material, dry cells, &c., have been carried out for the Admiralty and 
the Munitions Inventions Department. 


Buried Cables Research.—The Committee of the Privy Council for 
Scientific and Industrial Research has made a grant towards the cost of 
carrying this investigation. The County of London Supply Co. gene- 
rously undertook the drawing in and jointing of the large (0-5 aq. in 
concentric) cable, one of the three lengths which they lent for the purpose 
of the tests, and by the staff of the Laboratory dealing with the jointing 
and laying of the other cables. | 

‘The experimental eables laid аге ав follows: All paper-inaulated cables: 

(a) Armoured cable laid direct in the ground, 0-1 sq. in. concentric, 
0-2 sq. in. concentric. | 

(b) Cables laid solid in bitumen, plain lead-sheathed, in one trough, 
two 0-1 sq. in. single cables, and two 0:1 sq. in. concentric cables ; and in 
another trough, one 0:2 sq. in. single cable, and one 0-2 sq. in. concentnc 
cable. : 

(c) Cables drawn into a six-way stoneware duct, 0:5 sq. in. concentric, 
0-2 sq. in. concentric, 0-1 sq. in. concentric (two lengths). 

The latter cables were lent by the County of London Electricity Supply 
Co. for the purpose of the investigation, and there are also five lengths 
of three-conductor cable lent by the Newcastle-upon Tyne Electric 
Supply Co. | 

While the construction of the concrete block ends and the covering 
huts and the laying of the six-way duct were in progress, heating curves 
were obtained for all the cables when laid out along the floor of the room, 
the thermal constante of the insulating and covering materials determined 
the conductors examined for conductivity and samples of the insulating 
paper examined microscopically. . | 

Considering the different types of cable, the results are in very fair 
agreement with those previously obtained in connection with the Wiring 
Rules Tables. | i 

Other points dealt with in these teste were the extent to which the 
temperature rise was affected when the lead sheath was painted with black 
and white paint, and the determination of the temperature coefficient 
of the lead sheath. . | 

The experimental cables are now, with the exception of the three-cort, 
all laid and connected, the installation of apparatus, &c., in the huts is 
complete, and regular obscrvations are in progress. 

The tests, pending satsifactory arrangements for the supply of con- 
tinuouscurrent, are being made with alternating current at 55 cycles, the 
measurements of conductor resistance being made by superimposing à 
small continuous current (about 20 amperes) supplied by three portable 
accumulators connected in parallel, which can be put into series with the 
secondary of the transformer and the cable under test by means of suit- 
able switching arrangements. The instruments respond to the con- 
tinuous current only, the vibration due to the alternating current being 
slight, while the accumulators are apparently unaffected by the large 
alternating current which is passed through them. | 

The galvanomcters are set on the concrete floor of the hut, the light 
spots being brought up by means of mirrors to scales placed ata conven- 
ient height above the table on which stand the resistance bridges and 
distributing keys. 

Corrosion of the Lead Covering of Conductors.— At the request of а Sub 
committee of the Institution of Electrical Engineers, a report was draw 
up dealing with the question of corrosion of the lead sheathing of cables 
used for internal wiring. The sub-committee desire that an investi 
tion shall be commenced to determine, if possible, the extent.of any such 
corrosion under normal conditions of cable-laying in various materials, 
such as plaster wet and dry, attention being given to the questions d 
bonding and earthing with suitable materials. 

III. HxaT. 
; High Temperature and General Work. | 

High Temperature Scale.—An investigation connected with the high 
temperature scale has been proceeding. 

T wo optical pyrometers of the polarising type were purchased from tbe 
Cambridge Scientific Instrument Co., and were calibrated to a tempera- 
ture of 1,600°C. by comparison with standard thermocouples. A new 
platinum 10 per cent. rhodium. platinum thermocouple was standardised 
up to a temperature of 1,550°C., its E.M.F. being determined at the 
boiling points of water, naphthalene, diphenylamine and sulphur, and the 
freezing points of tin, zinc, antimony, silver, gold, copper, nickel 
palladium. | 

Very considerable difficulty was experienced in getting satisfactory 
determinations at the nickel and palladium points (1,452*C. and 1,549°C- 
respectively). : 

A satisfactory freezing point was eventually obtained by melting the 
nickel in a refractory fireclay crucible placed іп а furnace without алу 
liner tube, the surface of the metal being protected by a thin layer of 
fused borax. | ‚ 

In the case of palladium, the question of expense precluded the pos 
bility of taking cooling curves, so that resort was had to the же 
method." The two arms of the thermocouple were connected by а short 
piece of palladium wire. The couple was fixed in the centre of a porce- 
lain tube which was inserted into a carbon spiral or carbon tube furnace. 


* The temperature of the furnace was raised gradually and the E. M.F. of the 


couple observed until the melting of the palladium wire broke the cirewt. 
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After the observations had been completed on the thermocouple, its 
temperature scale was computed. The curve connecting E.M.F. and 
temperature was found to be approximately а cubic up to 1,000°C., and 
above that a parabola. It is generally accepted that, in the case of plati- 
num alloy thermocouples, the curve is of the nature of a parabola or a 
cubic. 

Series of observations were made by sighting the optical pyrometers on 
a “black body " furnace, the temperature of which was given by the 
couple. Temperatures up to 1,600"C. were dealt with. 

Observations were made on five separate furnaces—a carbon tube and 
a carbon spiral furnace, and, for temperatures below 1,350°C., three 
platinum wound furnaces, The results obtained from all the furnaces 
agreed within the limits of error and from them the temperature scales 
of the pyrometers were calculated. 

Some experiments were subsequently made to confirm the scales by 
direct observations of melting points under '* black body " conditions, 


Total Radiation Pyrometers.—In connection with the work of the 
maintenance and verification of the laboratory standards, a large number 
of observations have been made with the three standard “ total radia- 
tion " pyrometers. 

The comparisons were made under “ black body ” conditions with a 
standard platinum—platinum, 10 per cent. rhodium thermoelement, 
emploving a 4 in. aperture furnace fitted with diaphragms. The highest 
temperature to which the comparisons were taken was about 1,300°C. 
For work at still higher tenmperatures (up to 1,600?C.) it is proposed to 
employ à gas fired furnace with a refractory lining of carborundum ; this 
is now under construction. 

Other matters dealt with include thermal conductivity of materials 
used for cold storage work (slag wool, granulated cork and slab cork), 
thermal conductivity of and thermo- physical tests-on refractory materials, 
e.g., the softening point under load of refractory bricks. 

A special type of carbon tube furnace has been constructed capable 
of temperatures exceeding 2,000"(. Temperatures are measured by 
means of the polarising type of optical pyrometer. Methods of testing 
physical properties of refractory materials are at present being developed. 


Thermometer Testing. 


The “ precision " thermometers tested number 461, of which 263 are 
high-range instruments. The “ Kew" class or meteorological ther- 
mometers tested during the year number 3,164, a decrease of 300 on last 
year's figures. The total number of clinical thermometers received. is 
24,272 as compared with 16,137 for last year, the largest number dealt 
with in any one year since the testing of clinical thermometers was 
transferred from Kew to Teddington. 

IV. METROLOGY. 

There has been a considerable growth of the work of gauge testing 
undertaken in the summer of 1915 at the request of the Ministry of 
Munitions. : 

Difficulties encountered in connection with screw gauge work during 
the war have led to the re-construction of the various Screw Gauge Com- 
mittees of the Enyineering Standards Committee, which, under the 
chairmanship of Col, К. E. Crompton, R. E., C.B., replacing the late Sir 
Frederick Donaldson, are now taking up the re-consideration of ques- 


tions of tolerance and thread form. А good deal of experimental work , 


may be required in this connection in the coming year. 

A number of the new standard hydrometers acquired last year have 
been calibrated, and the division has been asked on several occasions to 
assist glass makers in the production of graduated glass- ware. 

The testing of taximeters, and also of watches and chronometers, 
remains much at the same level as last year. During the year 340 
watches and 118 marine chronometers have been entered for trial, as 
compared with 379 and 84 entries respectively in 1915-16. 

The following figures show the percentage number of watches obtaining 
the distinction '' especially good ” as compared with the total number 
obtaining Class A certificates :— 


1909. 


Year ...... 1909. 1907. 1908. 1910. 1911. 1912. 
47:5 ... 43.0 ... 568... 54-7... 477... 449... 478 
MCB: инее 1913-14. 1914-15. 1915-16. 1916-17. 
67-8 710-77 ... 584 71:2 


Marine Chronometers.—There has been a very steady demand for these 
trials throughout the year, and the total received has arisen to 118, as 
compared with 84 last year. Of these 86 obtained certificates and 32 
failed to pass, the percentage of failures (27 per cent.) being slightly 
above the average. 

V. Optics. 

The tables of the numbers of binoculars and telescopes tested again 
show a considerable increase, and the same applies to the determination 
of the refractive and dispersive properties of glass. Improvements have 
been effected in the apparatus employed in obtaining a bright hydrogen 
spectrum, and the tests have continued to be made on a Pulfrich refracto- 
meter. Quite recently, however, a strongly supported request for 
measuring all dispersions to an accuracy which will make the ratios of 
the partial dispersions reliable in the third decimal place has been put 
forward. A special instrument which will give these ratios to the de- 
sired accuracy and a new spectrometer for this work are under con- 
sideration. 

Another question which has received considerable attention in the 
same connection is the measurement of lens curvatures, and data on small 
telescope objectives have been obtained. 

Other experimental investigations relate to the compensation of the 
chromatic aberration of the eye to enable measurements of certain kinds 
to be made with increased accuracy and to signalling apparatus. 


THE ELECTRICIAN. 


551 


The Division has continued as in previous years to draw up specifica- 
tions for optical instruments required by the Admiralty and to advise 
Government Departments and private firms in optical matters. 

A comprehensive scheme for researches into optical instruments at the 
Laboratory in connection with the optical manufacturers of the country 
has been drawn up and discussed with representatives of the trade. 

VI. RADIUM AND X-RAY Work. 

Radium Testing. —The number of samples tested during the year is 31, 
their approximate total value being £8,000. The decrease in the amount 
submitted for examination is to be expected as under present conditions 
institutions are not gencrally in a position to make large purchases of 
radium salts for medical work. 

Radium Luminous Compounds.—]n addition to the samples of radium 
salts of high concentration referred to above, 11 samples of radium 
Juminous compound have been examined for radium content. [n eon- 
nection with this work an extensive series of tests on the absorption of 
gamma rays in zine sulphide has been made. 


ENGINEERING DEPARTMENT. 
RESEARCH Work. А. GENERAL INVESTIGATIONS. 

The Methods of Notched Bar Impact Testing.— Although the Charpy 
form of test specimen was standardised by the International 
Association for Testing Materials in 1909, the form of notch recom- 
mended has not been on the whole favourably received. In several testing 
laboratories is has become the custom, while preserving the external 
dimensions and span of the specimen, to use a rounded Vee notch instead 
of a Charpy notch, and thus double the amount of work absorbed in 
fracture. In view of these considerations it was decided in July, 1916, 
that an extensive series of tests should be undertaken at the Laboratory 
in order to determine the best form of notch to standardise, having 
regard to :— 

1. The form giving the most definite indicatioa of brittleness, 

2. The relative consistency of results obtained from specimens of the 
same size and material. 

3. The relative cost of production of the specimens. 

The first report on the tests was communicated to the Panel Com- 
mittee on December 13, 1916. The forms of notch dealt with in this 
report were :— 

l. The International Charpy Notch. 

2. The 90 deg. Sharp Vee Notch. 

3. The 90 deg. Rounded Vee Notch. . | 

The materials used for the construction of the specimens were a mild 
steel of 0-19 per cent. carbon content and a hard steel of 0-654 per cent. 
carbon content. 

The results of the tests on the mild steel showed that a satisfactory 
degree of uniformity could be relied upon from all three types of notch, 
and further that the work absorbed in fracture was not appreciably 
affected by the sharpness of the notch. | 

In the tests of the hard steel, on the other hand, the uniformity of the 
test results was much less satisfactory, and а further series of tests was 
accordingly undertaken on a large number of specimens prepared from 
carefully heat-treated material. It is proposed to compare the results 
obtained from them in the Laboratory testing machines with t hose given 
by other testing machines in the country. 

Hardness Tests Research.—A large number of tests were carried out 
during the year on the sliding abrasion testing machine described in last 
year’s report. The principal points dealt with were :— 

(a) A comparison between the effect of dry rolling abrasion and dry 
sliding abrasion. j 

(b) Ratio of the Brinell hardness number to the Shore Sclerescope 
number. 

(c) Relation between resistance to sliding abrasicn and the Brincll 
hardness number. 

The general results of the research showed clearly that with a miscel- 
laneous collection of steels the Brinell hardness number was not a safe 
guide to their relative resistances to wear. 

'Phe research is being continued with the object of investigating the 
effect on the wear of the specimen of variations in velocity of sliding and 
the pressure on the surfaces. А : 

Experiments were also conducted on the fatigue resistance of materials 
under combined stresses, and on the effect of surface roughness on the 
heat transmitted from hot bodies. It is anticipated that the latter 
experiments, when complete, will demonstrate that for the degree of 
roughness of the pipe used the Reynolds’ theory can be applied for all 
practical purposes. 

In the section on Aeronautics the work has been mainly in the dirce- 
tion of further experiments on airship models, and on models of wings, 
suspensions, &c. , Tests have also been made of stability of kites and kite 
balloons, and on the effect of varying the design of propellers. There 
have also been special supplementary investigations on full size machines, 

Other matters dealt with include the measurement of the rate of growth 
of cracks in buildings, tests of timber sleepers and varied rescarches on 
such questions as annealing, quenching and tempering, optical glass and 
special alloys in the metallurgical department. The latter have included 
experiments on aluminium alloys undertaken for the Advisory Ccm- 
mittee on Aeronautics and the various Admiralty and Army authorities. 
Additional electric furnaces «f a new carbon resistance type have been 
added, and the existing foundry space has been approximately doubled. 

Most of the work on the Froude National Tank has been of a confidential 
nature, but there have also been a number of tests for the mercantile 
marine. On the other hand, purely research work has been necessarily 
deferred until the termination of the war. 
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THE INSULATOR SITUATION.* 


BY W. D. PEASLEE. 


Summary.—This Paper gives a résumé of the insulator situation as it exists at the present time, and shows the gradual increase 


in requirements that have been held essentia] to a successful] insulator. 


A statement of the apparent causes of the very rapid 


deterioration of insulators, even when stored and subject. to no electric stress, is given,-and the conditions necessary to the production 


of an insulator that will reduce this deterioration cost are discussed. 


The insulator situation has for the last few years engaged the 
earnest thought of all engineers directly or indirectly responsible 
for the operation and maintenance of high-voltage transmission lines. 
It has been assumed that :— 


1. The insulator must not flash-over at opcrating voltage even 
when dirty and wet. 

2. The insulator should flash-over on excess voltage at normal 
frequency and not puncture. | 

3. Sufficient surface leakage distance should be provided to pre- 
vent excessive leakage current. (‘To prevent burning of wood poles 
and pins.) 

4. It should be mechanically strong enough for the load imposed 
upon it. ex 

Insulators by the car load have been made that meet fully those 
requirements, as far as normal frequency voltages are concerned— 
that is, those that do not fail under factory test do. These new 
insulators, designed according to the best then existing engineering 
knowledge, wore placed on our transmission lines and tho insulator 
manufacturers began,the study of making more and cheaper insu- 
lators, while the engineers operating the lines began to get interested 
in other things, when the insulator situation again became of prime 
moment. \ 

It was found that after about two or three years in service these 
insulators were failing at a rate of from 10 per cent. to 40 per 
cent. per year, apparently without logical regard to location or 
severity of service, climatic or electrical. Many very valuable and 
brilliant methods for detecting insulators about to fail were de- 
veloped, and the best that was hoped for was a chance to take them 
off when convenient before they went out at an inopportune time. 

About this time a rather startling fact was discovered by several 
investigators almost simultaneously. If a certain lot of insulators, 
having passed successfully factory routine tests, are placed in a 
warehouse for a couple of years, a large per cent. of them will fail 
at the end of that time on tests less severe than they passed to escape 
from the factory junk pile. 

Not satisfied with the generally accepted theorics in explanation 
of these failures the author began in 1914 an extended research into 
this field, which finally led to the use of the microscope in an endea- 


vour to ascertain, if possible, the mechanism of tho failure of porce- | 


lain insulators. 

From a study of the insulator troubles of several systems for the 
past three years, and from a microscopical analysis (using polarised 
light and crossed nicols) of several hundred insulators whose records 
were known, the following points regarding the deterioration of the 
porcelain insulator seem to be pretty well established :— 

1. Perfectly good insulators that will pass all-sorts of tests right 
after manufacture deteriorate at an alarming rate even when not in 
use. I have personally known of insulators stored in a warehouse, 
all of which have passed test on an oscillator, and also 60-cycle flash- 
over. Two years later 14 per cent. of these insulators failed under 
60-cycle flash-over. That is, they punctured at a voltage under the 
flash-over voltage. e 

2. It is very apparent that something takes place, inside the cap 

in a suspension unit, and between the shells in a pin-type unit, that 
causes this deterioration when not in service, though it is not im- 
possible that the electric tests have some part in starting or causing 
some of this deterioration. 
. 3. There seems also to be grounds for suspecting that in some 
manner certain insulators deteriorate at a rather rapid rate due to 
dielectric stresses combining with other stresses in such a manner as 
to materially hasten the failure of the insulator. 

The results of the investigations seem to show that four factors are 
of predominant importance in this connection. 

l. Mechanical stresses due to temperature changes necessarily 
resulting from the different coefficients of cubical expansion of the 
metal, cement and porcelain ; mechanical stresses due to the expan- 
sion of moisture in the cement on freezing and the changes in volume 
of cement with different moisture contents ; and mechanical stresses 
due to improper firing and cooling of the porcelain. 

2. Dielectric flux concentrations due to improper design of 
insulator shapes and defects in the porcelain. This can be remedied, 


+ Abstract of a Paper read before the American Institute of Electrical 
Engineers. í 


but its general effect is, as has been shown, to permit the stressing 
of the poreclain to very high values by means of transients, which, 
like the poor, are always with us. 

3. Dielectric Hux concentration due to the fact that the porcelain 
is inevitably made of two or more materials of widely different phy- 
sical properties, one isotropic and the others anisotropic in character, 
The dielectric constant. or specific inductive capacity of an anisotropic 
medium is not the same in all directions, but varies according to the 
angle between the principal optic axis and the direction of the electric 
force. With the random alignment of the anisotropic crystals in a 
porcelain body, relatively large, minutely local flux concentrations 
result. While partially fluid in the process of firing, most insulator 
shapes develop flow lines wherein the crystals, anisotropic in nature, 
align themselves in such а manner that the permittivity of the 
dielectric along these flow lines is considerably greater than in other 
portions, resulting in definite flux concentrations along these flow 
lines. 

4. Mechanical stresses due to the differences in coefficients of 
expansion of the constituents of the porcelain acting to establish 
a separation surface between the crystals. 

Considering the cement, the volume changes of Portland cement 
under change of moisture content. are well known, and examination 
of the cement. in 218 insulators whose history was well known has 
shown the following facts :— 


All but 15 of the insalators that had failed electrically (207) had 
cement. whose absorption, after two hours’ baking at 120°C. and four 
hours boiling in water, was over 12 per cent., and in some failing 
quickly the absorption ran up to 46 per cent. Of those which had 
failed mechanically or were still good (11) only one had cement whose 
absorption ran over 6 per cent. 

It can readily be seen that absorptive of such amounts of water 
the cement in such insulators must expand and contract viciously 
under temperature and humidity changes. Investigations are at 
present under way using various water-proofing compounds and 
different mixtures of cement to find the mixture that with a per- 
missible strength sacrifice will give the lowest absorption. 

The porcelain from which insulators are made consists in the main 
of partially dissolved crystals of silica (SiO,) in a ground mass of 
feldspar glass and crystals of sillimanite of a size depending upon the 
heat treatment of the porcelain. It has been found by some investi- 
gators that it is entirely possible and easy to determine within 
--25?C. the temperature at which a porcelain has been fired by the 
examination of a thin section under the microscope. 

Microscopic examination of a great many samples has shows 
that the flow lines mentioned are mechanically weak and have 
great tendency to develop minute cracks, apparently during cooling. 
These cracks are often lined or filled with crystals of sillimanite 
(Al,SiO;), which are anisotropic and more or less in alignment. The 
combination of such cracks and the above-mentioned flux concen 
trations along flow lines is a source of further weakness in the рогсе- 
Jain insulator. 

1f the four factors last mentioned are the predominant ones in 
causing insulator depreciations we can, of course, lay out the require- 
ments of an insulator that will avoid them. 

1. A cement must be developed that will be elastic enough to 
take up the necessary changes due to expansion and contraction 
of the insulator parts under temperature changes. Condensite 
and other compounds have been tried in this, but, so far as the writer 
knows, no positive results have been obtained that are as vet of 
commercial value. 

2. Improve the design of the insulator to avoid flux concentrations 
and the placing of dielectric of different permittivities in series and 
improve the workmanship to avoid defects. 

3. Make the insulator from an amorphorous, non-crystalline 
substance, containing only one constituent, or only those of the 
same electrical and temperature characteristics. 


Certain of the compounds that have been experimented on give 
promise of some success as a cement of the character described, and 
fused quartz except for inherent difficulties in working is ideal as an 
insulator material, 

The temperature coefficient of expansion of fused quartz is about 
0-00000059, or about one-tifth that of porcelain. Its dielectric 
strength is very high and its mechanical strength and elasticity are 
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all that could be asked. It withstands indefinitely the action of 
high-frequency voltages such as those from the Poulsen are, and is to 
the action of the elements the most resistant material known. 

Due to its low temperature coefficient of expansion an incan- 
descent piece of fused quartz can be dropped into a pail of water 
without effect, except an apparent improvement in elasticity. This 
is à valuable property when it comes to running it into chilled 
moulds. | | 

The drawback is that it has a tendency to evaporate before flowing 
enough to mould and on fusing to explode апа form a milky sub- 
stance full of tiny air holes and useless as an insulator, and is also 
chemically very active at extremely high temperatures. Means of 
overcoming this have been found, апа until the microscope slides of 
the product were examined it was thought a perfect product had becn 
secured, as the tiny carbon particles and bubbles are not visible to 
the unaided сус; merely giving the quartza blue colour. Means 
have been found to overcome even these defects, and on a laboratory 
scale the manufacture of fused quartz as an insulator material is 
assured. The problem now engaging our attention is the preduction 
of this materia! in commercial sizes at a cost that will not be 
prohibitive. 

CONCLUSION. 


A study of the growing mass of data on insulator deterioration 
forces upon our attention the following insulator situation :— 

l. The porcelain insulator as commercially available to-day is 
not a success ; it is deteriorating too rapidly both in and out of use, 
and the gathered evidence points to certain inherent features of 
manufacture and composition that are responsible in large part for 
this unreasonable deterioration. 

2. The design features may be overcome by a correct appreciation 
of the mech anism of breakdown and the application of correct. prin- 
ciples of d:electric flux distribution. 

3. It has been found possible to make and manufacture fused 
quartz on а laboratory scale, and indications are that it can be done 
on a commercial scale for a permissible price, and it is hoped that 
the development of this and other studies now being made by many 
engineers m ay lead to a lessening of the enormous cost of the present 
insulator depreciation encountered by the operating companies. 

The investigations herein mentioned have been made in the 
high-voltage laboratory of the Oregon Agricultural College and recog- 
nition is hereby expressed of the aid of Mr. A. Strieff, assistant 
instructor, and Mr. J. A. Hooper, a member of this vear's senior class, 
both of whom rendered invaluable assistance in the many tests 
necessary to such an investigation. 


TAR OIL FUEL FOR DIESEL ENGINES. 


From a Paper on this subject, read by Mr. Geoffrey Porter before 
the Diesel Engine Users’ Association on May 24th. we extract the 
following interesting figures, showing the oil consumption and 
tinancial results obtained by using tar oils with a certain proportion 
of petroleum oil. 

From a Diesel engine (fitted with pilot jet ignition gear), for which 
Mr. Porter is responsible, the following results were obtained from 
September, 1916, to the end of April, 1917 :— 


Hours running ........... ———— ÜÓ(— — 

Average load............ РЕТИ — 

Weight of oil fuel per kw.-hour (tar oil and 
residual petroleum oil) 

Petroleum oil as per cent. of tar oil 

Estimated saving by comparison, equiva- 
lent cost of petroleum oil 


2.671 
58:2", of full load 
0:826 Ib. 


14-95 by weight 
0-494d. per kw.-hr. (in 

cash, £372. 7s. 94.) 

The figures given in the two following tables relate to a pair of 
exactly similar engines (under Mr. Porter's control), the one burning 
residual petroleum oil, the other tar oil with a pilot ignition jet. 

The thermal results are a little curious, as higher efficiencies are 
obtained with the lower grade oil—1.e., the oil of the lower calorific 
value. I assume that the result has its origin in the fact that the 
residual petroleum oil we are now obtaining has a lower heating 
value than the oil obtained before the war broke out. This has been 
suspected by many engineers during recent months owing to the fuel 
consumption of their engines being consistently higher than was 
formerly the case. Members will agree that under present circum- 
stances we are only too glad to get oil at all. and are willing to 
sacrifice heat units to the power to “ carry on." 

These figures are not the results of trials, but are taken from the 
daily records, and are put forward as an example to indicate ap- 
proximately the limits within which results may be expected to lic. 
They actually point to the fact that the tar oil plus pilot jet engine 
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Table I.—Fuel Oil, Residual Petroleum. 


Running B.T.U.s Overall Cost of fuel, 
plant per thermal pence per 
load factor. kw.-hour. efficiency. kw.-hour. 
1 32-125 15,650 21-7 0-931d. 
2 47-1", 15,480- 21-8 0-981d. 
3 61-2%, 13,370 24-1 0-836d. 


Table IL—Fud Oil, Tar Oil with Pilot Jct Ignition, 10:39,, at Full Load. 


1 36-3) 15,005 22-6 0-458d, 
2 47.275 13,229 25-79 0-399d. 
3 49-5"; 15,205 24-23 0-410d, 
4 62-45 12,615 28-9 0-399d. 


is better than the petroleum oil engine, not only in cost of working, 
but in efficiency also, the latter being a result one would not antici- 
pate. 

This Paper will not be complete without a few figures giving the 
reductions in fuel cost in power stations whose engineers have been 
good enough to send me the information :— 

(1) Engines using pilot jet ignition gcar :— 


(а) Reduction of fuel cost. ............... £12. 10s. per week. 

(Б) А ИРИНА 0:354. рег kw.-hour. 

(с) o; Ce! — E 0-494d. per kw.-hour. 
(2) Engines burning tar oil without pilot jet gear :— 

(d) Reduction of fuel cost ............... 0-26d. per kw.-hour. 

(c) " "Beers 0-400d. per kw.-hour. 


Owing to vary ng rates pa‘d in different localities for tar oil and 
residual petroleum oil, the above figures are not strictly com- 
parative. АП of them, however, show large reductions in fuel cost, 
and are, to those who have taken up this fuel question seriously, 
distinctly gratifying. 


LEGAL INTELLIGENCE. 
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J. Mears v. Weston & Sons. 


Recently Mr. Muir Mackenzie, Official Referee, heard this action, in 
which plaintiff (proprietor of the Richmond Cinematograph Theatre 
claimed from defendants damages for breach of contract. 

Mi. С. J. Conway (for plaintiff) said that defendants offered (in a 
letter dated Oct. 1, 1914) to install an electric light and power system 
for plaintiff at his theatre. The contract ineluded the supply of two 
motor generators, wiring, switches, main switchboards, plain pendants 
and water-tight fittings, half-watt lanterns and brackets and all lamps 
and dimmers. The whole was to be supplied for £473. Оп Oct. 9, 1914, 
plaintiff orally accepted the offer subject to the price being reduced by 
5 per cent. It was a term of the contract that defendants should use 
throughout heavy gauge screwed conduits, enamelled inside and out, of 
ample size to enable the cable to be drawn in and out after erection, &c. ; 
also that there should be no joints whatever in the wiring and that the 
whole of the work should be carried out in accordance with the wiring 
rules of the Institution of Electrical Engineers, the fire insurance company 
concerned, and the supply authorities, of the Secretary of State under 
the Cinematograph Act and of the Surrey County Council. The whole 
of the work was to be guarant.ed by defendants for 12 months from the 
date of the certificate of completion. The breach of contract complained 
of was that defendants did not use heavy gauge screwed steel conduits 
of sufficient size to enable the cables to be drawn in and out after erection 
and that they did not lay the conduits so that the condensed moisture 
could be successfully drained off. 16 was also alleged that the wiring 
was not without joints and that the work generally was not carried out 
in accordance with the terms of the contract. It was alleged that the 
installation was not cfficient, that it was not maintained for 12 months 
in accordance with defendants? guarantee and that plaintiff had suffered 
damage to the extent of £109. 19s. 6d. From time to time plaintiff paid 
to defendants sums of money on account for work performed under the 
contract, and for e xtras amounting in all to £785. 15s., the final payments 
being made on Sept. 6, 1915, and Jan. 23, 1916, under & mistaken im- 
pression that the amounts paid were due, whereas £23. 13s. was Over paid, 
as deduction had not been made of 5 per cent. discount on £473. 

Defendants denied that the contract price was to be reduced by the 
allowance of discount and they also denied the allegations as to defective 
work. Plaintiff agreed to appoint an architect to supervise the work 
and grant certificates showing, amongst other things, the completion 
thereof, but that he did not do. They completed the work in accordance 
with the terms of the contract on Dec. 24, 1914, and subse quently carried 
out their 12 months’ guarantee. By not appointing an architect plaintiff 
had himself committed a breach of contract and was, therefore, precluded 
fro » requiring that the date of completion should be fixed by ‘‘ the date 
of the last certificate of completion,” as specified in the contract. De- 
fendants further denied that there had been any breach of warranty or 
that there had been any mistake as to the non-deduction of discount by 
plaintiff when the fina] payment was made. 
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Mr. T. L. LiNTOSN, manager for plaintiff, said that after the opening - 


of the theatre for a short time the electric lighting was satisfactory, but 
early in the year complaints were made that some lights were going wrong. 

Mr. J. E. EDGCOMBE, Kingston Borough electrical engineer, said that 
he made a thorough examination of the installation at the theatre and 
found that while the materials used were quite good the installation itself 
was defective. 'l'he method of using the materials had not, in his 
Opinion, been in accordance with the specification. Mr. Dewhurst was 
c led in to remedy the defects which cost £109. 19s. 6d. 

Mr. DEwHURsT gave evidence as to the details of the work he had done. 

Several witnesses were called for the defence to prove that the work 
hyd been properly done, that the complaints as to defects were without 
foundation and that if any alleged defects did exist they were due to the 
dampness of the building. 

Counsel for the defence argued that the onus was upon plaintiff to 
to show want of skill and that had not been done. 

In delivering his reserved judgment, Mr. Muir Mackenzie went over 
„the facts of the case, and found that plaintiff had failed to establish his 
case, Accordingly he gave judgment for defendants. 


Veithardt & Hall v. Rylands Bros. 


This case came before the Court of Appeal last week upon the appeal 
of defendants from a judgment of Mr. Justice Younger. The question 
in the case was whether a contract for the supply of steel rods from 
Germany by plaintiffs to defendants by instalments had come to an end 
by reason of the war, as contended by the plaintiffs, or was merely sus- 
pended until the termination of hostilities, Mr. Justice Younger held 
that, although the contract contained provisions with regard to war, 
strikes, lock-outs, &c., it contained no limit, and was not intended to 
cover, circumstances which made the contract illegal, and that the pro- 
vision to entrust the obligation to other works in Germany precluded any 
such idea as that war between Great Britain and Germany could have 
been contemplated. Accordingly he held that on the outbreak of war 
between Great Britain and (iermany the further performance of the 
contract became illegal on the part of plaintiffs, and no claim for damages 
for failure to deliver the remaining instalments could be established. · He 
made a declaration that plaintiffs were under no obligation to defendants 
under the contract, and that the controller of plaintiffs was at liberty to 
distribute the assets without any regard to the claim of defendants. He 
also ordered defendants to pay plaintiffs’ costs, the Board of Trade’s 
costs to come out of the asscts of the controlled company. From this 
decision defendants now appealed. 

At the conclusion of the arguments their Lordships dismissed the appeal 
with costs. 


Osram Lamp Works (Ltd.) v. Pope's Electric Lamp Co. 


The hearing of this appeal by the House of Lords has been adjourned 
until Monday. Already the case has occupied 11 days, and Mr. A. J. 
Walter, K.C., has to reply on behalf of the appellants. 


PATENT RECORD. 


ані 
SPECIFICATIONS PUBLISHED. 


The foliowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWRURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Opice the former is given in brackets after the title. 


1916 SPECIFICATIONS. 


4,937 NATIONAL SAFETY APFPLIANCE Co. Automatic block signal systems for railways 
(30:6/15.) 100,779. 

4,938 Coates. А. M. E'ectric time switches. (4/4/16.) 100.108. 

5.091 Margs, Е. С. В. (American Model & Instrument Co.) Electric make-and-break 
devices. (6/4/16.) 106,111. 

5,884 PE J. P. M. A. Electrically-operated temperature alarms. (25/4/16.) 
106,117. 

6.467 HowaRp. J. W. Dynamo-electric machines. (5/5/16) 106.118. 

7.244 SroBiIE, V., & Davenport, S. Electric furnace electrodes. (22/5/16.) 106,152. 

10.919 Simms, F. R. Maeneto-electric machines.. (2/8/16.) 106,195. 

13,816 British WESTINGHOUSE ELECTRIC & Mra. Co. Systems of electric distribution. 
(7/10/15.) 101.711. 

Relates to systems of the kind in which a direct-current circuit. such as an electric 
railway circuit, is supplied with energy from an alternatine-current circuit, through a 
vapour converter or other suitable current rectifying device, and consists in placing 
a circuit-breaker in the alternating-current circuit, the trip coil of which is ener- 
gised from the direct-current circuit through a condenser, whereby the supply ot 

‚ energy to the direct-current circuit may be interrupted on occurrence of a short 
circuit or other abnormal condition therein, without injury to the system or the 
apparatus associated therewith. 


: 1917 SrECIFICATIONS. 
3,765 uo A. G. Sparking plues for internal combustion engines. (15/3/17. 
106.256. 


t 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When compicte Specification accompanies application an asterisk is affixed. 

April 19, 1917. 
5.494 TiARKS. Constant current motor and dynamo without commutator. 
5.519 B. T.-H. Co. (С. E. Co) Wireless signalling systems, 
5.528 Guyatma. Electric lamps. (19/4/16. U.S.) 
0,029 & 5.533 HEuRTLEv. Telegraphy. 
April 21, 1917. 
5,632 DEKKER. Electrolytic deposition of metals. 
April 23, 1917. 
0.614 WARDLE ENGINEERING Co. & WILKINSON. Lanterns, &c., for incandeszent lamps. 
5,663 BrREEDEN & Lucas. Dynamo-electric machines. : 
9,093 VALENTE DA CRUZ.  Magnretometer for weak magnetic fields. 


April 24. 1917. 
5.738 B. T.-H. Со. (С. E. Co). Wireless signalling systems. 
5,762 WESTINGHOUSE MACHINE Co, Power-developing apparatus. (22/5/16, U.S.) 
5.778 BATHKE. Heating elements for electric radiators. 


April 25, 1917. 


5.788 Fox. Reflectors for electric flash lamps, pocket lamps, &c. 
801 THoMas. Electric light fittines. 
‚804 Harvey. Apparatus for detecting and magnifying electric impulses. 
1 KiNGsLAND. Dynamos. 
5 Davis. Switches for miner's electric lamps. 
9 BRITISH WESTINGHOUSE ELECTRIC & Mro. Co. Centrifugally operated short- 
circuiting devices. (3/5/16, U.S.). 
Bosson. Shock absorbers for batteries. 
CLEATHERS & Spurr. Magneto-electric machines. 
April 26, 1917. 
5.873 Dickenson. Propellers for driving dynamos, &c., on aircraft. 
5,878 HcPE. Fuses or cut-outs for electric circuits. 
9,894 FARNSWORTH. Cable clips. 
April 27, 1917. 
5.941 Butter. Electric switches. 
5,984 B. T.-H. Со. (С. E. Co) Electric lamps for projectors. 
5 993 Dopp. Electromagnetic detectine or indicating apparatus. 
Apri 28, 1917. 
6.014 SmitH. Life-guards for tramcars. ёс. 
6,019 Burton & WHELAN. Section insulator for overhead electric equipment. 
6,023 SroLs ELECTROPHONE Co. & HvMAN.  Electrophones. 
6,032 B. T.-H. Co. (G. E. Co) Elastic fluid turbines. 
6,036 LatiptAw. Electric multiple switches. 
6.046 Major & PvBus. Plates, slabs. &c.. for electric insulation. 
6.050 CapETT & Percy. Electric arrangements for facilitating starting of engines. 


April 30. 1917 . 


6.053 Joun. Working sienals. &c., by electric currents. 

6,054 DuNGEv & KEnsTING. Inter-communication telephone systems. 
6,08 
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‚081 Farrows. Electric torches. 

‚094 B.T.-H.Co. (С.Е. Со.) Electric motor control. 

6,098 Marks. (S. A. des Etablissements L. Bleriot.) Ignition magnetos, 
6,110 ATHERTON. Electric ignition apparatus for engines. 


May 1. 1917. 


JOHN. Electric cut-outs, leakage detectors, &c. 

D. P. BATTERY Co. Secondary batteries. 

B.T.-H.Co. (С.Е. Со.) Calibrating U-tubes for flow meters, &c. 

GREVILLE. Electrodes. | 

Bastian. Magnetically controlled apparatus and methods of operating same. 
May 2. 1917. : 


Hope. Combined switch, plug and socket devices. | 

CABLE ACCESSORIES Co., Davis & Reeves. Electric irons, &c. 

B. T.-H. Co. (С.Е. Со.) Elastic fluid turbines. 

STANWORTH. Water power systems. : 

E WESTINGHOUSE ELECTRIC & Mrz. Co. Valve-seating means, 5/6/16, 
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IcRANIC ELECTRIC Со. (Cutler-Hammer Mfg. Со.) Controllers for electric motor 


circuits. 
May 3, 1917. 

6,265 THomas. Power transmission. 
6,280 B. T.-H. Co. (С.Е. Со.) Electric heating devices. 
6,285 MELLERSH-JACKSON. (Murray.) Electric welding apparatus. | 
-6,287 Woops. Improving starting torques and simplifying startor of s. p. induction 
6 
6 
6 


motors. 

305 PAINE & HvpE-THOoMSON. Incandescent lamps. 

.308 Breeze & West & Co. Electromagnetic lock-out switch or contactor. 

09 Icranic ELECTRIC Co. (Cutler-Hammer Mfg. Co.) Electric motor control 

systems, 

6.315 RENSHAW. Ships’ telegraphs. * 

6,320 Berry. Electric heating apparatus. 
May 4, 1917. 

‚334 BRADSHAW. Cooling appliances for engines and dynamos. 

‚335 LANCASTER. Detection for wireless teleeraphy. 

‚341 LANCASTER. Receivers for wireless telegraphy. 

343 Donovan. Electric switches. 

344 Bricos. Electric apparatus for detecting, measuring. &c.. bore-holes. 

364 Woops. Automatically recording telephone calls. | 

,374 А.С. Brown Boveri ЕТСЕ. Starting apparatus for motor carenzines,. (29/5/16) 

3 

3 


, 


Germany.) 
83 GREVILLE. Electro-medical apparatus. 
399 Berry. Insulation for switches. 


May 5, 1917. 


6,433 MARCONI'S WIRELESS TELEGRAPH Co. & SuogNRERO. Thermaconic devices. 
6,437 SvMES. Automatic micro-telephones. (26/6/16, N. Z.) 


\. 


OO е Ке Кө Жө Кө Ке Жом 


VOLUNTEER NOTICES. 
/ lst LONDON ENGINEER VOLUNTEERS. 
Officer Commanding : Lieut.-Col. C. D. Clay, V.D. 
Orders for the week :— 
Officer for the week.—Commander С. Campbell. 

Next for duty.—Platoon Commander A. Gerard. 

Monday, July 9th.—Technical instruction for No. 3 Company, Right 
Half Company, at Regency-street. Drill, No. 3 Company, Left 
Half Company. Signalling Class. Recruits’ drill, 6.30. | 

Tuesday, July 10th.—Lecture, 6.30. Physical drill and bayonet fighting, 
7.30. 

Wednesday, July 11th.—Drill, No. 1 Company, Right Half Company. 

Thursday, July 12th.—Drill, No. 2 Company, 6.30, Right Half Company. 
Ambulance class. Signalling. 

Friday, July 13th.— Technical instruction for No. 3 Company, Left Half 
Company, at Regency-street. Drill, No. 3 Company, Right Half 
Company. Recruits’ drill, 6.30. 

Saturday, July 14th.—C.0.’s parade, 2.45. Uniform, for drill in Hyde 
Park. | 

Armlets.—Members are warned that armlets must be worn at all plain 
clothes’ parades. | 

Musketry.— For all Companies, see Notice at Headquarters. 

М№оте. — Unless otherwise indicated, all drills will take place at Head- 

quarters (Balderton-street, Oxford-street), 
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On the 28th ult. a Royal Proclamation was issucd 
Carbon Imports. Prohibiting the importation into the United 
Kingdom of carbons for arc lamps, carbons for searchlights and elcc- 
trie dry cells and carbons therefor. The prohibition dóes not apply 
to any such goods which are imported under licence given by the 
Board of Trade. " " < " | 


n The chairmen of the sections of the Manchester 

еш al Chamber of Commerce concerned with foreign 

vo ~- trade recently submitted a memorandum setting 

out the lines upon which the Chamber might fall in with the Foreign 

Office echeme for recording and disreminating (through the principal 

Chambers of Commerce) recent intelligence likely to be of interest to 
manufacturers and merchants, 

The matter will be discussed at a conference between representatives 
of the Chamber and the Forcign Trade Department in а few days. ‘Tho 
board approved of the scheme submitted by the chairmen, which involves 
the appointment of specia] assistance and appropriate office accommoda- 
tion. 

In a letter from the Board of Trade in reference to 1e presentations 
made by the Chamber as to the desirability of following the example of 
the United States Government in sending trade experts to Australia and 
other countries, it is pointed out that they have already adopted thp 
system in regard to Spain and Portugal, and as there was no question as 
tothe value of the method it was hoped that the system would be further 
developed. * * * * 


At the recent meeting of the Ironmonger’s 
uis rig ign Federation Association at Birmingham, Mr. 

| ° J. Osborne proposed a resolution urging British 
manufacturers to compete more in the future than they had dono in 
the past with the foreign manufacturers. 

Mr. Osborne said the object in view was to promote in every way the 
sale of English-made goods. but in doing that they must impress upon 
the English manufacturers the necessity of ensuring that their goods were 
equal, if not superior, to the foreign goods in quality and finish. He had 
found in the past that English manufacturers had brought out goods in 
imitation of foreign patterns whjch had been favourably received, but 
that they had failed in the effort to give that degree of finish and accuracy 
totheir productions which was necessary to secure the market. It was not 
always the lowest-priced goods that commanded the market ; as a rule, 
it was the best goods in any line. Ifthe English manufacturers applied 
themselves to the task they could beat the world ағ regarded quality, but 


ni would never do that unless they improved their methods of manu- 
acture. . | 


* * * & 

Chinese The Acting British Consul at Canton (Mr. R. S. 
Imports Pratt) has prepared a table showing the dis- 
T tribution amongst the Chinese ports of imports 
into that country during 1915 of metals and metal manufactures, 
machinery, &c. The values are in Haikwan taels (—2s. 74d.), and 
the ports are classified as (a) Northern ports, (b) Yangtze ports, (c) 
Central ports, (d) Southern ports, and (e) Frontier porta. 

Amongst the figures given are: Electrical materials and fittings (a) 
772,000, (b) 183,000, (c) 848,000, (d) 276,000, (e) 17,000 ; telegraph and 
telephone materials (a) 138,000 taels, (b) 64,000, (c) 109,000, (d) 77,000, 
(е) 6,000. Total values of imports of machinery, &c., were (a) 5,021,000, 
(b) 1,547,000, (c) 4,585,000, (d) 885,000, (е) 76,000 (total 12,114,000) ; 
and of metals, &c. (a) 6,130,000, (b) 4,808,000, (c) 4,480,000, (d) 3,849,000, 
(є) 34,000 (total 19,301,000). 

ж * * * ; 

Commereial | Тһе Libraries Commuttce of Leeds Corporation, 
| which had already approved the principle of the 
Library. n ipd } | 

| provision of a commercial library fcr the city, 

has now instructed the City Engineer to prepare a plan and to submit 

an estimate of the cost of erecting and equipping such accommodation, 
* * * * 


Before the war copper to the value of over 
52,000.000 per annum was imported into India, 
and a considerable proportion of the total came from Germany. 

Yet India itself has copper deposits of no little importance, and tho 
British Empire Producer's Organisation understands that in former days 
this ore was mined and smelted in considerable quantities in Southern 
India, Rajputana, and at various places along the outer Himalayas— 
€g., Garwhal, Nepal, Sikkim and Bhutan. Chota Nagpur is reported to 
contain rich lodes of copper. Various companies haveYexploited the 


India's Copper. 


Copper ores of India during the last 50 years, but until recently the- 


results have been anything but successful—due, apparently, to un- 


scientific methods. The Indian Munitions Board have now engaged 
experts in England to go out to India and develop the industry on 
scientific lines. There appears to be ample scope for development, and 
India, it may be hoped, will ere long be producing enough copper to 
r placo, at all events, the former German imports. | 

* * * * 


Some time ago we revicwed some cf the cascs 
arising out of the Workmen’s Compensaticn 
Act, and we then felt ourselves impelled to criti- 
cise ecrtain of tho decisions of the Court of Appeal, becaure we con- 
sidered some of them were erroneous in Jaw, while others placcd a 
very rigid construction upon certain sections of the Act, and also 
because the excessive litigation arising out of the Act was a cause of 
the labour nnrest, and seemed to call for an amending Act. We are 
glad to notice that the important judgment given recently by the 
House of Lords, in the case of Dennis v. A. J. White & Co., goes some 
way to mcet our criticism, and restores the law to the position it was 
generally conceived to be before the decisions of the Court of Appeal, 
Not only does the judgment cover a number of decisions which have 
been severely criticised, but it lays down important principles 
governing cases in which workmen claim compensation for accidents 
due to risks common to all mankind. 

The facts of the case were as follows: Appellant (a boy aged 16) was 
employed as a plumber’s mate by a firm of builders, and his duty was to 
go on errands to different parts of London. He was directed to use a 
bicycle belonging to the firm for such errands, and on Aug. 27, 1915, 
was ordered to fetch some plaster. As he was crossing Sloane-square he 
camo into collision with a motor-car, and he was knocked down, his left 
leg being broken. Appellant had used the bicycle about once a day for 
18 months. The County Court judge found for respondents, and the 
Court of Appeal (by a majority) affirmed this decision. 

In allowing the appeal, the Lord Chancellor said that the 
decisions below were erroneous. The only question was whether the 
accident arose out of the employment. It was not disputed that appel- 
lant was riding the bicycle in the course of his employment and by the 
orders of his employer. The risk of collision in such circumstances was 
incidental to the use of a bicycle ; it was a risk inherent in the nature of 
the employment and it was the cause of the accident. It followed that 
the accident arose out of the employment. It was quite immaterial 
that the risk was one which was shared by all who used bicycles for such & 
purpose. Such as it was, it was a risk to which appellant was exposed in 
carrying out the orders of his employer. If a servant in the course of his 
master's business had to pass along the public street, whether on foot or 
on & bicycle, or on an omnibus or car, and he met with an accident by 
reason of the risks incidental to the streets, the accident aruse out of as 
well as in the course of his employment. The frequency or infrequency 
of the occasions on which the risk was incurred had nothing to do with the 
question whether an accident resulting from that risk arose out of the 
employment. The use of the streets by the workman merely to get to or 
from his work, of course, stood on a different footing altogether, but as 
soon as it was established that the work itself involved exposure to the 
perils of the streets the workman could recover for any injury so caused. 
As was said in Thom v. Sinclair, '' the fact that the risk may Бе common 
to all mankind does not disentitle the workman to compensation if in the 
particular case it arises out of the employment." There were, of course, 
cases in which it was necessary to inquire whether the nature of the em- 
ployment specially exposed a workman to a risk of a general nature. In 
the case of injury by lightning it was very material to inquire whether the 
work involved special exposure to the danger of being so struck, as in the 
case of employment on a steeple or elevated scaffolding. In the case of 
injury by a bomb thrown from hostile aircraft, the fact that the workman 
was engaged on work in a building brilliantly lighted so as to attract the 
notice of the enemy crews might be most material as showing that the 
injury by the bomb was one which arose out of the employment. In the 
case of sunstroke or frostbite, it was material to show that the work 
involved special exposure to the heat or the cold. If the injury was the 
result of an assault it was material to show that the employment was such 
as to involve liability to such mishaps as in the case of a gamekeeper or 
watchman. Where tho risk was one shared by all men, whether in or out 
of employment, in order to show that the accident arose out of the em- 
ployment it must be established that special exposure to it was involved. 
But when a workman was sent into the street on his master's business, 
whether occasionally or habitually, his employment necessarily involved 
exposure to the risks of the streets and injury from such a cause arose out 
of his employment. There was nothing in the Act about any necessity 
for showing that the employment involved an extra or special risk, and 
once it was clear, as it was in the present case, that the accident was the 
result of a risk necessarily incidental to the performance of.the servant's 
work, all inquiry as to the frequency or magnitude of the risk was irre- 
levant. It was quite immaterial whether the nature of the employment 
involved continuous or only occasional exposure to the dangers of the 
streets, The decision of the Courts below was, therefore, reversed. 
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EXTENSIONS. 


Croydon..—The L.G. Board recently sanctioned the borrowing of 
sums of £1,700 and £300 for laying of new clectrie main and for the 
purchase of transformers in connection with the supply of clectricity 
to a factory. 

The loans are for periods of 25 and 15 years respectively. The Board 
also sanctioned tho raising of £4,761 (under a previous sanction), and of 
loans of £9,500 and £500 for laying a h.t. main and the erection of a sub- 
station for the supply of electricity to two local works. 


Hackney (London).—The Borough Council propose to take up 
loans of £6,500 and £3,185 from the L.C.C. for extensions of the 
elcctricity station buildings and undertaking. 


Kingston-on-Thames.-—The Council has received formal sanction 
to the borrowing of £3,642 for the electricity undertaking, and the 
Board also states that when the prescnt restrictions on borrowing аго 
removed it will be prepared to sanction loans in respect of the balance 
of the excess expenditure of £5,792, and the expenditure of £507 
incurred on house service meters and mains between the end of 1914 
and Nov. 30, 1915. | 

Liverpool.—A special sub-committee, entitled the Extensions 
Sub-committee, has been formed to deal with the supply of electrical 
cnergy to the Mersey Docks and Harbour Board. 

Mr. A. Bromley Holmes is chairman of the new sub-committee and it 
will consider all questions of electric supply charges and extensions 
before being submitted to the Tramways and Electric Power and Lighting 
Committee. 

Worcester.—The question of putting in additional boilers at the 
electricity works was before the Council again on Tuesday. 

The Electricity Committec reported that they had received a letter from 
a firm urging them to ensure a regular supply of current to mcet their 
maximum demand. 

The electrical engincer (Mr. C. M. Shaw) again reported on the neces- 
sity for installing at once the proposed boiler-house plant. Three boilers 
were constantly required to maintain the supply, and there was not the 
slightest doubt that every boiler would have to be constantly under 
steam next winter. It was, therefore, imperative that no further time be 
lost in ordering an additonal boiler and other plant. The sub-committce 
dealing with this matter also support Mr. Shaw because of increasing 
demand for current, the necessity of being prepared to meet a decision 
of the Board of Trade under the scheme for linking-up electricity under- 
takings, and because of the economics which would be effected by 
putting in tho plant, Мт, Shaw has been asked to make a formal appli- 
cation to the Ministry of Munitions for a contribution towards the cost 
of the additional boiler, mechanical stoker and ash handling plant. The 
Council were also recommended to approve of the purchase and installa- 
tion of the boiler and plant and to apply to the L.G. Board for sanction 
to a loan of so much of the cost therefore as may not be contributed by 
the Ministry of Munitions, The total cost of the plant will be £5,200, 

The report was adopted by the Council. 


GENERAL. 


Belfast.—On Monday the Corporation decided to increaze the 
charge for electric energy by a 1d. per unit to all consumers, 


Bolton.—On Sunday a switchboard attendant named Hoarler was 
killed at the electricity works through coming into contact with a 
high-tension wire. 


Brighton.—At the meeting of the Corporation last week the 
accounts of the electric supply department, which are abstracted in 
another column, were adopted. 

It was decided to place the surplus of £5,140 on the year’s working to 
reserve fund. The Chairman of the Lighting Committee (Mr. Heun) 
expressed his great pleasure at his first ex perience in moving the adoption 
of such a favourable balance sheet. On behalf of the Corporation he 
thanked the staff for the way in which they had carried out their work. 
The price of coal had greatly increased, but he saw no prospect of relief, 
while the quality of the coal had also deteriorated. 

Mr. Campbell thought the position of the undertaking was marvellously 
good, The report contains the promise of even greater things for the 
future. The great increase in the demand for power undoubtedly 
meant cheaper current. Maintaining the increased use of power would 
reduce the cost to the general eonsumer. Не could foresee the time 
when the cost for power would Бе cut down by a half, even to a halfpenny 
а unit. That would result in a transformed Brighton, purer air and a 
much pleasanter state of things in the town. No distribution of profits 
would ever equal such a boon to the town at large. 

The Lighting Committee also presented a report from the Engineer 
(Mr. J. Christie) as to the installation of stokers, suitable for efficiently 
burning inferior qualities of coal, coke-breeze, &c, Mr. Christie stated 
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that before the war the average price paid for fuel was 14s. 6d. per ton, 
but now they were paying anything up to 44s. per ton, and in the future 
might have to pay even more than that. That represents an increase 
amounting to approximately £18,000 per annum. Not only had the 
cost increased, but the class and quality had latterly fallen off in a most 
marked degree. Owing to their supply of sca-borne coal being very 
largely curtailed, they had to get the bulk of their supply by rail, and 
instead of getting single washed nut coal, for the burning of which th: 
grates were specially designed, they had to take an inferior nutty slack, 
containing avery large percentage of small coal and ash. The fine dusty 
coal accumulated in pockets in the bunkers and when it came through 
in & rush it frequently drowned out the fire and a largo percentage of 
it dropped through the open bars into the ashpit unburned. Owing to 
lack of labour it was impossible to separate that and they had no grates 
of a suitable type to burn it efficiently if they did. That was a ser.ous 
source of waste and, owing to the poor quality of the fuel, it was necessary 
to keep in service nearly double the number of boilers that they would do 
if the old class of nut fuel were available. If modern travelling grate 
underfeed stokers with forced draught were fitted on the boilers, it would 
enable them to burn that class of fuel very efficiently, and it would also 
open up a wider field for obtaining supplies, as those grates would bum 
small anthracite and coke-breeze equally efficiently, and also the class 
of coal they might likely have to use in future from the Kent cpalfelds. 
The Gas Co. offer to supply them with a considerable quantity of suitable 
coke-breeze at quite a reasonable price. That would materially assist 
the Government just now in saving transport. The Controller of Mines 
endorsed the proposal and stated that he would request the Ministry of 
Munitions to grant a priority certificate to the makers to enable the work 
to be put in hand without delay. 'The cost of equipping one battery cf 
three boilers would be £3,500,land he was confident that the installation, 
directly and indirectly, would enable them to savo £4,000 to £5,000 a 
year in their fuel bill, 

The committee concurred in the advice of Mr. Christie and recon- 
mended that an order be placed with the Underfeed Stoker Co. This 
was agreed to without discussion. 

Grimsby.—The Corporation has decided to transfer the balance 
on the past year's working of the electric supply department to the 
revenue fund, in order to meet prospective capital charges during 
the first vear or two after the war. 

An additional war bonus of £50 per annum has been granted to the 
deputy borough electrical engineer (Мг. A. 8. Channon) while he is in 
charge of the undertaking. 

Ilford.—A provisional agreement has been made for renewing the 
lease of the Barking tramway track for 3 years from June ], at an 
annual rental of £1,250, and current will be purchased from Barking 
Council at 14d. per unit. 

Lees (Lancs).—Represcntatives of the Urban Council are to met 
the Oldham Electricity Committce in order to discuss terme for the 
supply of electricity in Lees. 

London County Council.— At the meeting on Tuesday, Mr. Hume 
chairman of the special committee on electricity supply. stated. 


. in reply to Mr. Gordon, that the Committee would be called toga 


next week to consider the conclusions of the Board of Trade Electr 
Power Committee. | 


HYDRO-ELECTRIC NOTES. 


Hydro-Electric Development in New Zealand.—The question of 
developing hydro-electric power in the North Island, New Zealand. 
is being investigated by Mr. Evan Parry, who has issued an interi 
report on the subject. | 

Mr. Parry considers the best source of power to be in the Атари! 

*Gorge, 8 miles from Hira Hira, where it would be possible to obtain 
120,000 н.р. on a 50 per cent. load-factor basis. He believes this scheme 
would be successful if only 40,000 H. P. were developed in the first instance; 
the cost of the necessary plant, with transmission lines for serving sur 
rounding districts, would be £1,200,000. The most suitable source of 
supply for Wellington is the Mangahao River, where 25,000 н.р. can be 
obtained on a 50 per cent. load-factor basis; and later on а further 
CUIR of power might be obtained in the Taranaki district to supplement 
this. 

Hydro-Electric Power in Norway.—At the recent meeting 0! 
Edward Lloyd (Ltd.), the chairman reported that the directors h 
disposed of the whole of their Vittingfos property to а Norweigan 
company which had been formed to develop the water power to 15 

fullest extent for the purpose of supplying electric power to the Su 
rounding towns and district. 

Water-power Utilisation in Germany.——1t is expected that the large 
hydro-electric power station on the Murg River, inthe Schwarzwald, 
will commence to supply electrical energy before next winter. 
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LIGHTING AND INDUSTRIAL POWER. 


! Islington (London).—The Borough Council are recommended to 
appoint Mr. Hadyn T. Harrison to report upon the question of the 


improvement of street lighting and on the piopusal to substitute : 


ha'f-watt lamps for the existing arcs. 
ps 8 


Westminster.—The Council recently agreed to the substitution of 
incandescent lamps for the arc lamps for street lighting in St. 
George, Hanover-square, one of the conditions being that the mini- 
mum candle-power shall be 70, when measured with the globe off and 
without reflector, and as ascertained by the average of two readings 
taken from positions on the street at an angle of 90 deg. measured 
horizontally to each other and at an angle of 45 deg. measured 
vertically with the Jamp. 


ELECTRIC TRACTION. 


Brighton.—The tramway strike has terminatcd. 'The women 
conductors agreed to go back on the old terms, but the Tramways 
Committee will consider all the points in dispute. 


Glasgow.—In order to legalise the tramway prize drawing in aid 
of the war,a modified scheme wasrecently prepared, во ав to bring it 
within the Art Unions Act of 1846, and the Board of Trade was 
been asked to approve of this modification. The Board has, how- 
ever, refused to sanction the schemo. 


Manehester.—The tramway trouble in the Manchester area 
continues. 

On Tuesday the Tramways Committee reccived a deputation of 
employés with reference to the '' stay in " strike, which has caused great 
inconvenience and annoyance to the public. After sitting over two hours 
the нче adjourned, without having effected a scttlement of the 
trouble. 

There are now over 150 of the extra cars idle in Manchester. 


Sheerness.— The Council have been notified that it is ргорокса to 
close down the local tramways and remove the rails, poles and over- 
head equipment, but before doing so the directors of the local com- 
pany offered to sell the undertaking to the Council. The latter has, 
however, decided not to entertain the offer, and in due course the 
tramway track will be pulled up. The company is running a motor 
omnibus service. 


_ Stoke-on-Trent.—The principle of the new agreement for extend. 
ing the lease of the loca! tramways, &c., has been accepted by the 


Council, but the clauses are to be considered in detail at a future 
meeting. i 


The Electric Railway in Warfare.—According to tke “ Railway 
News," the problem of transporting the heavy supplics of ammu- 
nition, food, &c., over the shcll-torn fields to the points of action 
has been greatly simpliticd by the use of portable track. 

This track, according to American trade reports, is made in convenient 
lengthe—1}, 23 and 5 metres—which may be readily connected to curved 
sections, turntables and numerous types of switches and cross-overs. 
The three lengths have three, five and cight tics, respectively. The 
gauge is 60 cm. The rails which are rolled to a special size, weigh 20 Ib. 
per yard. The tics weigh 20 lb. each and withstand a bending stress of 
more than 4,500 lb. They are pressed hot from 3/16 in. sheet stock 
into a dished form, measuring 6 in. by 44 in., with a 2 in. rim. The track 
is built to withstand severe service ; it is laid bv experienced track lavers 
and carries carload after carload of heavy shells and other supplies. The 
trains are operated by double-ended Baldwin electric locomotives. 


Women Tramear Conductors.—Mr. Peter Fisher (manager of the 
. Dundee Tramways) stated before the Magistrates last week practi- 
cally all the male conductors at Glasgow have been replaced by 

women. All the male conductors who were now left were being 
trained as drivers. 


IMPERIAL NOTES. 


Australasia.—* The Times” Engineering Supplement reports 
that Victoria is eagerly awaiting the time when plans can be settled 
and plant ordered for increasing its supplies of electric power. 

Existing power stations are fully loaded, recent extensions having gone 
ahead almost beyond the capacity of the sources of power supply. The 
Melbourne Electric Supply Co. is providing additional electricity to the 
St. Kilda- Brighton Tramway. but more still is wanted. When the new 
turbine installation at the Newport power house is started there will be 
ап improvement in the situation, but even then there will be a wide 
scope for development in the provision of power for traction, lighting and 
industrial power. І 

А proposal has been made to erect a power house at Morwell, in order 
to utilise the deposits of brown coal, and it is also proposed. if the initial 
costs work out on a favourable basis, to establish hydro-electric works on 
the Kiewa River, with a view to transmitting the power to Melbourne, 
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India.—“ Indian Engincering ” states that both in Lucknow and 
Allahabad the United Provinces Electric Supply Co. (Ltd.) is now 
giving a supply of current to cogsumers. 

Inoach cas current is supplied from a steam dynamo, originally in- 
tended as auxiliary plant, and there is also a battery at each power-house, 
There appears to be no likelihood of work on the main plant being resumed 


until after the war, and to meet the demand for current the company is 


installing a second-hand steam plant. The poles required to completo 
the erection of the overhead mains have been secured, 


FOREIGN NOTES. 


Aluminium Manufacture in Italy.—2A company entitled Società del 
Alluiminio Italiano has been formed in Turin with a capital of 
£800,000 in order to establish works for the manufacture of alu- 
minium andother electro-chemical products, and alsoto erect hydro- 


. electric power planta, &c., in Italy. 


Aluminium in Switzerland,— In a Federal Decree of May 11 and in 
regulations made thereunder provision is made for the control of the 
sale of aluminium and of pae manufactured from aluminium, &c., 
and also for fixing maximum prices for same. The sales are vested 
in the ** Office Suisse de Controle de l'Aluminium," in Berne, and 
maximum prices have been fixed. 


Argentina.— Rosario Municipal Council at a recent mceting 
sanctioned a resolution which declares forfeited the authorisation 
given to the telephone company at present operating in that city, 
and ordaining that tenders shall be invited for the installation and 
exploitation of a gencral telephone system within the Municipal zone. 


Chile.—Deerccs granting concessions for the installations of elec- 
tric lighting and powcr systems (overhead transmission) have been 
granted to Carlos Magno Coggiola for the commune of Quinta 
Normal; José Raurich G. for the town of Casablanca ; and Juan 
Korskolm for the town of Corral. | 


Tin Smelting in Bolivia, —H.M. Consul at Antofagasta reports that 
experiments on a small scale in the electrolytic smelting of tin ore 
have been made in Bolivia. The tin extracted is of high quality, 
but, owing to the prohibitive cost of production, the experiments . 
did not indicate the possibility of commercial production. Further 

| } 

Venezuela.—The Venezuclan Ministerio de Fomento have entered 
into contracts with A. J. C. Herrera, of El Callao (State of Bolivar), 
for constructing and working a telephone system about 94 miles 
long, connecting Guasipati, El Callao, ''umeremo and Cuyuni, in 
State of Bolivar; and with Caracciolo R, Paredes, of Nirgua (Stato 
of Yaracuy), for a telephone system (about 123 miles long) from 
Nirgua to Valencia (Carabobo) and Tinaquillo (Cojedes), 


MISCELLANEOUS. 


An Official Directory.—The Department of Commercial Intelli- 
gence of the Board of Trade announce that it is compiling an index 
or directo. of British and Irish manufacturers, which it is proposcd 
to forward to Consular oflicers, trade commissioners and other corre- 
spondents of the Board of Trade abroad for use in dealing with in- 
quiries for the supplv of British and Irish. goods. | 

A large number of firms have supplied information as to their products, 
but before transmitting this information abroad it is desircd to furnish all 
manufacturers in the United Kinedom interested in the export trade an 
opportunity of applying for the inclusion of their names in this index. 
The Department is now compiling the sections of the index dealing with 
the boot and shoe, leather and leather goods, wearing-apparel, rope, 
twine and net trades, haberdashery, fancy goods and tloorcloths and 
coverings. Manufacturers who desire to apply for the inclusion of their 
names in this index should forward particulars to the Department of 
Commercial Intelligence, 73, Basinghall.street, London, E.C. 2. | 

Coal Prices.—The Controller of Coal Mines has issued a code of 
directions as to the sale of coal, with a view to dealing with fluctua- 
tions in colliery prices which have recently occurred in certain dis- 
tricts owing to abnormal market conditions, and preserving the 
regularity in the distribution of coal, which is so necessary at the 
present time. The directions mainly affect prices of coal for export 
and bunker purposes, for which a definite schedule of prices has been 
drawn up and accompanies the directions, but it also provides that. 
the pit prices of coal for home consumption shall remain at the 
maxima prescribed bv the Price of Coal (Limitation) Act. 

Electricity in Agriculture.—-As stated in our last issue, Chester 
Corporation have applied for a grant of £200 from the Development 
Fund for the purpose of collecting data and making investigations 
as ta the practicability of a scheme prepared by the borough electrical 
engincer (Mr. S. E. Britton) for utilising the water power of the River 
Dee above Chester to generate electricity to be used for agricultural 
purposes and the development of rural industries. 

The SHERIFF, in proposing the adoption of the Committee's recom. 
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mendation, said Mr. Britton based his observations on the results of the 
past year, which had proved satisfactory in generating electricity for the 
city, without doing any harm to the concern. He had been making 
preliminary investigations on the upper reaches of the river, the results 
of which һе submitted to the Board of Agriculture and Fisheries, and as 
а result Mr. Britton brought a report to the Electricity Committee. The 
Board were impressed by the nature of the investigations, and wero 
prepared to recommend to the Treasury that £200 should be granted. 
The committee thought that the authorities, with the data placed before 
them, should take up their investigations, and that the money should bo 
advanced for them and not to the Corporation. They, however, said 
the application must go through the Corporation ; the Town Clerk and 
Mr. Britton (accompanied by Sir John Snell) had an interview with 
representatives of the Board, who were impressed by the observations. 
If the committce’s propositions was carried, it would not commit the 
Council either financially or in any other way. The work would consist 
of taking surveys, and when those were complete they would go to the 
Board of Agriculture and Fisheries. No interest would be affected by 
those preliminary investigations. 

Mr. P. S. Brook seconded, and said the idea emanated from the brain 
of their electrical engineer, who when he found the results from the 
Hydro- Electricity Works were so successful in saving coal, thought that 
on that ground it would be of national importance, and suggested it to 
the Board of Agriculture. That was one of the reasons the Board had 
been so favourably impressed. The Council were in no way involved in 
any expenditure. 

After some discussion the minutes were appro ved. 


Excess Profits Duty.—On Tuesday the House of Commons went 
into Committec on the Finance Bill. 

On Clause 17, which provides for the continuance of the Excess Profits 
Duty and an increase of the rate from 60 per cent. to 70 per cent., 
Mr. Currie pressed for information as to the trades and industries from 
which £140,000,000 the proceeds of the tax last year were obtained. 
It was impossible that trade discussions could be conducted satisfac- 
torily in the absence of such information or profitcering dealt with. 

Mr. Sherwell expressed doubt as to whether the figure of 80 per cent. 
might not be attended by consequences of greater permanent mischief 
to trade and industry than the revenue derived from it would justify. 
He was afraid that when peace came and unprecedented opportunities 
for commercial and industrial expansion offered traders would not, 
owing to the high level of the tax, be ablo to take f ull advantage of thoso 
opportunities. 

Other members having advocated the extension of the duty to farmers 
and professional men. | 

The Chancellor of the Exchequer said that the Excess Profits Duty 
had had great results, but he did not know how the Government would 
have financed the war without it. He did not overlook the gravity of 
such taxation, but in any case the war could not fail to have a bad result 
on the country. When the war ended stronger national credit which 
resulted from raising во much of our expenditure from revenue would 
assist traders and the nation would gain rather than lose. The revolu- 
tion in methods of manufacture as the result of munition making would 
have a lasting effect on the general industrial conditions of the country. 
He had tried to make the tax work less harshly and had put down 
amendments which he hoped would have that effect. He asked that 
further discussion of the point should be deferred until the Report stage. 

The Clause was then agreed to 


French War Taxation.—Among the taxes proposed in the Bill 
which was recently brought forward by M. Thierry, Minister of 
Finance, were taxes on railway transport, electricity and gas supply. 


Inquest.—Last wcek an inquest was held at Birmingham on 
Ernest Ralph Evans, electrician, who was recently killed on the 
premises of Tubes (Ltd.), of Aston. | 

Deceased was testing a '' starter," and received an electric shock which 
resulted in his death. Ап examination showed that the accident was due 
to a screw becoming loose and falling into such a position as to divert the 
current to the cover of the '' starter," to the danger of anyone touching it 
without special protection for the hands. The current was at about 
440 volts. Evans looked for the missing screw, and failing to find it he 
inserted & brass screw in its place. | 

A verdict of accidental death was returned. 

Metals and Research.—It is announced by the “ Birmingham 
Daily Post " that the Government proposes to create a new depart- 
ment for the study of electro-chemical ага electro-metallurgical 
questions. It is recognised that the requirements and activities of 
the war have emphasised the importance of the matter, and such 
investigations as may be undertaken are considered certain to have & 
beneficial effect, when the war is over, on the great industries in- 
cluded in their scope. 

Street Lighting Contract.— On Tuesday Mr. Justice Pailhache heard 
an action by the Wycombe Borough Electric Light & Power Co. for 
the recovery of £1,290, alleged to be due under a lighting contract 
with the mayor of the borough of Chipping Wycombe. The case 
arose out of the Lighting Restriction Order, the effect of which was 
to reduce largely the number of lamps allowed in the town. The 
Corporation of Chipping Wycombe contended that they should be 
relieved of their obligation to pay considerable sums to the company 
for the full and complete lighting of the town. After hearing legal 
arguments his Lordship held that the diminution in the lighting was 
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not due to any cause over which plaintiffs had control, and that the 
саве was indistinguishable from the Leiston Gas Co. v. Leiston Urban 
District Council. 


f z 

The Channel Tunnel.—Mr. Arthur Fell, M.P., chairman of the 

House of Commons Channel Tunnel, Committee, has forwarded a 

request to the Prime Minister and to Mr. Bonar Law, as leader of 

the House, asking for facilities for debating a motion on this subject. 
The request is signed by 110 M.P.s. 


Trading with the Enemy.—The Controller of the Foreign Trade 
Department has issued a new list consolidating previous lists, and 
containing the names of over 2,000 persons and firms with whom 
persons in the United Kingdom are forbidden to trade under the 


- Trading with the Enemy (Statutory List) Proclamation of 1916. 


Wiremen’s Wages.—Mr. W. H. Stoker, K.C., has awarded an 
advance in the wages of electrical wiremen in the Bradford and 
Shipley districts. 

The men demanded an adavnce from 91d. to 1s. per hour, with no war 
bonus, and the award raises the standard rate to 114d. per hour, to cover 
and include all advances given previously. Payment for overtime is to be 
at the rate of time and a quarter for the first two hours, and time anda 
half afterwards until midnight, with double time subsequently until 
starting time next morning. Double time is to be paid for Sundays and 
Christmas Day, and time and a quarter for Bank Holidays. The working 
hours are reduced for the ordinary weck from 52} to 491, and there are 
other concessions relating to night work, '' dirty money,” travelling, &c. 
A council composed of employers and workmen in equal numbers is to be 
appointed for the purpose of settling disputes. 


EDUCATIONAL. | 
Liverpool University.—The faculty of engineering provides com- 


` plete courses of instruction in civil, electrical, mechanical and marine 


engineering, naval architecture, design and drawing, physica, mathe- 
matics, chemistry, &c. The special matriculation examination, or 
entrance examination, must be passed in order to secure admission 
Prospectuses of the faculty may be obtained from the Registrar. 


University of Manchester.—Sir William Mather has given à 
donation of £5,000 for the endowment of a Russian department 


МАЛАЛАЛАЛАЛАМАЛМАЛАЛ, 
TENDERS INVITED AND ACCEPTED. 
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Pipework. 
MANCHESTER Electricity Committee invite tenders for supply ard 


erection at Stuart-street generating station of high and low pressure 
steam and fecd pipework, &c. Specifications from Mr. Е. E. Hughes 
and tenders to Chairman of Electricity Committee, Town Hall 
Manchester, by July 11. 


Motor Ambulances. 

West HAM Corporation require tenders for the supply of tw 
motor ambulance vehicles, Tenders, which should contain deti 
of chassis, &c., particulars of specd, consumption of petrol or elec- 
tricity, &c., are to be sent to the Town Clerk by 4 p.m. July 17. 


BnaADroRD.—AÀn order has been placed with Messrs. Hewitt & 
Kellett (at £548) for a Lancashire boiler and with Newton, Bean & 
Mitchell for a horizontal engine (at £320) fcr the electric lighting 
plant at Grassington Sanatorium. 

Giascow.—The Tramways department have acceptcd the tender 
of the British Westinghouse Co. for armature coils and that of 
Cookson & Co. for trolly cord. 

SALFORD.— The Council has accepted the tender of the Macintosh 
Cable Co. for cable, at £5,395. 19s. Id. 

West HARTLEPOOL.—Àn order has been placed with Messrs. Cam- 
mell, Laird & Co. for the supply of tramcar tyres at 42s. 64. per cwt. 


BUSINESS ITEMS. 


The partnership hitherto subsisting between Alfred Charles Wright 
and Gabriel Douhairet, manufacturers’ agents of motor, electrical 
and ignition accessories, 64, Poland-street, London, W. 1 (trading 
under the style of firm of Leo Ripault & Co.), has been dissolved 23 
from May 10. Debts by Mr. Douhairet. 

Meters for Sale.—Oldham Corporation advertises for sale some 
two-rate meters, time switches and demand indicators. Particulars 
from Mr. W. Chamberlain, joint engineer and manager, electricity 
works, Oldham. 
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APPOINTMENTS VACANT AND FILLED. 


Switchboard attendants are wanted for a generating station in the 
Manchester district. See an advertisement. 


A magneto investigation assistant is required immediately for a 
Government factory. See advertisement. 


An assistant engineering master will be wanted in September at 
the Coventry Municipal Technical Institute. Forms of application 
from the Secretary, Education Committee, Council House, Coventry. 
Applications by July 16. 


A lecturer in physics is required for Battersea Polytechnic (London, 
S.W.11). Salary £175. Applications by July 17. Particulars from 
the Secretary. | 


The Government of the Union of South Africa require an industrial 
adviser to the Industries Section of the Department of Mines and 
Industries. Salary, £2,000. Applications to the High Commis- 
peg 32, Victoria-street, Westminster, London, S.W. 1, by 

y 31. 


The London County Council has made the following appointments 
in the electrical department of the tramways :— A 

Mr. E. W. Dickinson, superintendent of Greenwich generating station 
to be power station engineer, at a yearly salary of £500, rising. by four 
annual increments of £25 and two of £50 to £700 а year; Mr. E. L. Pope 
and Mr. T. L. Horn, resident electrical superintendents of the southern 
and northern sections, to be distribution engineers of their respective 
sections, at a yearly salary of £500, rising by annual increments of £25 
to £600 à year. 
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Mr. E. C. Sanford, of Burham, has been appointéd manager of the’ 
Minehead Electric Supply Co. | 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The Universal Telephone & Electrical Co. (Ltd.) is being wound 
up voluntarily, and Mr. J. E. Percival, 6, Old Jewry, London, E.C., 
has been appointed liquidator. 


A meeting of creditors of Morris & Lister (London) (Ltd.) will be 
held at the offices of Messrs. Sugden & Hextall, 36, King-street, 
Cheapside, London, E.C. Mr. H. S. Sugden is liquidator of the 
company. 


Claims against Charles Benjamin Ogilvie, electrical engineer, 43, 
Dudley-road, Whalley Range, Manchester, must be sent to Mr. J. G. 
Gibson, O.R., Byron-street, Manchester, by July 18. 


CATALOGUES, &c. 


Prescot Wiring System..—A pamphlet of 12 pages, giving par’ ieu 
lars of the Prescot wiring system, fias been prepared by the British 
Insulated & Helsby Cables (Ltd.), of Prescot, Lancs., and London. 
Prices and dimensions of wires, joint boxes and other accessories are 
inelàded. 


Boiler House Elevators.—An illustrated booklet issued by Messrs. 
Ed. Bennis & Co. (Ltd.) describes the firm’s boiler house clevators. 
Of late years the replacement of human labour by machinery in 
handling material in bulk has made great strides, and conveying plant 
is an essential item in the modern boiler house. Particulars of a 
number of actual elevators installed are given, and some striking 
figures are presented to show the economies derived. 


FINANCIAL MATTERS. 


MUNICIPAL ACCOUNTS. 


eres 


Bingley.— The accounts of tho District Council's electricity depart. 
ment fo: the year ended March 31 show that the espital borrowed 
amounts to £7,625, and £6,826 is outstanding. 

Revenue from sales of current and meter fonts, 48 fet consumers’ 
ledger, was £1,048 (compared with £859 in previous year) and from sales 
of current, &c., as per day book (including £124 for charges for fittings, 
&e.), £1,660 (£1,904), stock in hand is taken as £2,991 (£2,979), working 
and general expenses, including £351 (£370) excess capital expenditure, 
were £3,109 (£2,974), stock in hand being included on the expenditure 
side as £215 (against £148), the loss on revenue account being £333 
(£144). Interest and capital repayment required £787 (£672), which, 
(0816) to the loss on revenue account, made the year’s deficit £1,120 


Brighton,—The accounts of the electricity department for tho 
year ended March 31, which were submitted to the Council on June 
21, show gross capital expenditure £844,190 (increase £1,623), and 
£435,236 has been provided for redemption.. 

Revenue was £106,880 (compared with £93,397 in previous year), and 
total costs were £59,815 (£53,052), leaving gross profit £47,065 (£40,345). 
Interest required £17,662 (£17,760), and sinking fund £22,593 (£24,908), 
and the net profit was £5,140 (compared with a deficit of £3,990. Total 
costa, exclusive of loan charges, were 1:514. (1-36d.), and average price 
eee per unit was 2:534. (2-29d.). There are 6,739 (6,602) con- 
umers, 

In his report, Mr. John Christic (borough electrical engineer) calls 
attention to the fact that the lighting and power sales, which were about 
equal in pre-war times are now in the proportion of 30 and 70 respec- 
tively. Coal cost 40s. 934. per ton, compared with 17s. 3d. in 1913-14. 
Motors connected are. equal to 4,015 н.р. of which 1,256 н.р. are hired 
from the department. | 

The tramway accounts show gross capital expenditure £280,616, of 
which £83,751 has been paid off. Revenue was £64,819 (against £57,974 

‚ m previous year), and working expenses were £37,960 (£37,163), leaving 
gross profit £23,321 (£16,935). Sinking fund required £6,432 (£6,429), 
Interest, £7,345 (£7,348), income tax £1,644 (£966), and revenue contri- 
bution to capital outlay and writing off preliminary expenses of rail-less 
system required £513, leaving balance in hand £7,521. Average total 
revenue рег car-mile was 13-754. (13-202d.), and working expenses, in- 
cluding power, were 8-05d. (8-47d.). Passengers carried were 13,678,251 


(12,295,198), car-miles run 1,131,201 (1,053,285), and units used 1,837,629 


(1,678,627). 
The engineer and manager, Mr. Wm. Marsh, says in his report the num- 


ber of girl conductors increased from 48 to 76, and they have proved their ' 


fitness for their work. No increase was made in fares, Tho surplus on 
the parcels service was £56 (£28), Part-time motormen have been em- 
ployed for the week-ends. . 
Colchester.—The electricity department’s accounts for the year 
ended March 31 show total capital expenditure £98,464 (increase 
£328), of which £41,185 has been repaid. 
Revenué was £21,083 (compared with £18,933 in previous year), and 
total costs were £14,073 (£12,846), leaving gross profit £7,010 (£6,087). 
Interest required £1,981 (£1,926), and sinking fund and instalment of 


. principal £4,113 (£3,994), the net result being a surplus of £541, com- 


pared with a deficit of £881). Average prices obtained for current were : 
Private supply 3-02d. (2-95d.), publio lanis 2-18d. (2-25d.), tramways 
1:59d. (14d.). Total costs were 1-802d. (1-775d.) per unit, and interest 
and redemption 0-781d. (0-818d.). Units sold were 1,873,904 (1,737,315). 
Maximum load was 958 kw. (992 kw.), and load-factor 22-3 (20-83) per cent. 


Dundee.—Last усек Treasurer Soutar submitted the accounts of 
the electricity department. 

The past year’s accounts closed with a deficit of £2,647, which, with 
£3,245 in hand at the beginning of the year, made a total deficit of 
£5,892. The revenue was £1,940 less than in 1915-16 and the expenditure 
was £4,361 more, due to increased cost of materials, higher wages, &c. 
It was proposed to raise the price of current for lighting by 1d. and for 
power $d. per unit. 

Mr. Lairn, who seconded tho motion for the increase, said that it looked 
rather heavy, but it really amounted to only 10 per cent., compared with 
27 per cent. in tho gas department of the corporation since the beginning 
of the war. $ 


Luton.—The gross expenditure of the electrio lighting depart- 
ment at March 3l was £170,105 (increase £154,54), of which £107,167 
is outstanding. 

Revenue was £52,149 (compared with £44,366 in previous year), and 
working expenses were £35,034 (£27,639), leaving gross profit £17,115 
(£16,727). Interest requited £4,929 (£3,850), and instalments of prin- 
cipal £7,827 (£5,872). The net profit was £5,025 (£6,228). Unite 
gencrated were 16,139,059 (14,146,120), and sold 14,227,136 (12,254,529). 
Total maximum supply demanded was 4,937 kw. (4,208 kw.). Motors 
connected equal 7,156 (6,032) Н.Р. 


Stafford.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £39,838 (increase 
£4,503), of which £19.909 is outstanding. 

Revenue was £10,217, total costs (including £800 placed to deprecia- 
tion) were £7,261, апа gross profit was £2,955. Repayment of loans 
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required £1,592, interest £703, andi ncome tax £607, leaving net surplus 
£235, or which £52 is the net profit for the year. Revenue was equal to 
1-5774. per unit sold, working expenses were 0-994d. and capital charges, 
income tax and depreciation amounted to 0:571d. Maximum supply 
demanded was 680 kw, (the same as last year) The horse-power of 
motors connected is 1 704 kw. Units generated were 1,910,301 (com- 
pared with 1,657,906). 


Stoke-on-Trent.—The accounts of the electricity department for 
the year ended March ЗГ were presented to the Council last week. 

The chairman of the Committee (Ald. Leese) stated that during the 
year they had generated 10,966,619 units, compared with 11,291,932 in 
the previous ycar. The cost per unit for fuel was 0-313d., compared with 
0:365d. in 1915-16. Their sales during the year amounted to 7,574,764 
units, against 7,673,381 units, a reduction of 98,617 units. Although 
there had been a reduction of units used for lighting of 749,436 units, 
there had been an increase in the units supplied for power of 630,618 
units; Their total revenue had been £59,577, and their expenditure 
£37,333, leaving a gross profit of £22,243, which, with capital charges of 
£42, made a total profit of £22,285. After paving sinking fund and 
redemption charges (£23,068) the net loss was £782, and, adding £417 
for the purchase of new meters, there was a total deficit of £1,199, making 
their debit balance £6,836. Two years ago they had paid an average 
of 11s. а ton for coal; in 1915-16 it was 15s. 3d., and in the year he was 
dealing with it was 17s. 6d., which represented a total of £1,783 more 
than the previous year. Owing to the action of the Coal Controller in 
diverting a large proportion of their supply, he anticipated that the 
increase which was last year £500 would amount in the coming year to 
£1,500. The Committee were reluctantly compelled to announce a 
further increase to consumers, making 333 per cent. since the commence- 
ment of the war. ‘The accounts were adopted. 
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COMPANIES' MEETINGS AND REPORTS. 
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Globe Telegraph & Trust Co. (Ltd.) 


The 44th ordinary general meeting was held on Tuesday, Sir Јонх 
WorrE Barry, K.C.B., the chairman of the company, presiding. 

The SECRETARY (Mr. Sidney Collett) having read the notice con- 
vening the meeting and the minutes of the last ordinary general meeting 
and the auditors’ report, 

The CHAIRMAN said our total receipts for the 12 months ended 
May 31 last, after deducting the working expenses, amounted to £226,623, 
being an increase over those of the preceding year, and makes with the 
balance carried forward from last year a total of £263,472, We have 
paid to our preference shareholders the usual three quarterly interim 
dividends of 3s. per share, less income tax, and to our ordinary share- 
holders three interim dividends of 2s. per share, free of tax. These have 
absorbed the sum of £115,468. And your directors recommend the 


payment of a final dividend of 3s. per share, less income tax, on the | 


preference shares, making 6 per cent. for the vear, and of 8s. per share, 
free of income tax, on the ordinary shares, making with previous dis- 
tributions & total dividend for the year on those shares of 7 per cent., 
free of income tax. These final dividends will absorb a further sum of 
£92,827, and leave £55,176 to be carried forward. Having explained 
the position of the company's various investments and their yields, he 
gaid that, taking the lowest market prices for their securities, they showed 
that day a surplus over the original capital of nearly half a million 
sterling. He concluded bv moving the adoption of the report and 
accounts. and that the final dividends as recorded be declared. 

Sir JAMES PENDER, Bart., seconded the motion, which was unani- 
mously agreed to. | 

The CHAIRMAN said, in reply to a question with regard to wireless 
telegraphy: I do not think I have anything to add to what 1 have 
said on many occasions—-that is, that no one can exactly put bounds 
to the discoveries and improvements of science, All we can say is 
that, as far as our experience goes, the view which I have laid before 
other telegraph companies has been that the wireless system has done 
no harm whatever to the cable system up to the present time ; but, on 
the contrary, I think that to some extent it acts as a handmaid for the 
cable system. Certainly we have not experienced any injury from it, 
and I hope that we shall not. ] do not see any reason to anticipate 
that what has been the experience of the past will not be the experience 
of years to come, but there 1 must leave it. 1 think that the view of 
most Governments and most great telegraph companies is that the busi- 
ness of the cable companies justifies a large expenditure upon cables as 
being the most trustworthy and the most favoured mode of transmission 
by telegraphy throughout the globe. That is a pretty good justification 
for the view | have held from the first that the wireless system will not— 
as it has not done.in the past--—injure the cable enterprise. There I 
think I must leave it. [ still hold the same opinion, and I think that 
individual shareholders, if they study the point, will sco that they are 
more or less in accord with the views I have ventured to express 

The Right. Hon. Viscount Midleton, K.P., the retiring director, was 
unanimously re-clected, and Messrs, Deloitte, Plender, Criftiths & Co. 
were also re-elected auditors. | 

A vote of thanks to the board. the staff and those who are away on 
active service was passed unanimously, and the proceedings then ter- 


minated 
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— Electric & General Investment Co. (Ltd.) 


The 28th ordinary general meeting was held on Tuesday, Mr. J. B, 
BRAITHWAITE in the chair. 

The ACTING SECRETARY (Mr. R. L. Sare) read the notice con- 
vening the meeting and the auditor’s certificate. | 

The CHAIRMAN said: Gentlemen, the balance shect this year is 
somewhat similar to the one last year. As vou know, since the out- 
break of the war the ordinary financial business out of which this company 
usually makes its living has been almost non-existent. We have, there- 
forc. simply to conserve our resources and sit quiet awaiting the return 
of peace. The changes in the balance sheet are not very noticeable. 
The investments have increased from £323,524 to £336,605. This is 
due to our having subscribed £25,000 to the War Loan, and we sold 
certain securities which reduced the amount. The reserve is maintained 
at about the same figure as last year—£80,116 against £81,435, a slight 
reduction after crediting profits and deducting losses on securities sold, 
so that the net balance of investments, less reserve fund, comes out at 
£256,488 instead of £242.088, an increase of £14,000, against which wo 
have, of course, the £25,000 War Loan. The sundry debtors are about 
the same as last year, and cash about £700 more. The chief changes 
will be seen on the debit side of the balance sheet and they are all of a 
satisfactory kind. The debenture stock has been reduced by £1,132. 10s. 
during the year, and stands at £16,681 instead of £17,813, and the loans 
from bankers and others £81,000 against £90,000, so on these two items 
alone the company's liabilities have been reduced by £10,132. Sundry 
creditors on open accounts are £11,202 against £11,710, a reduction of 
£508. On the other hand, the balance at profit and loss account stand 
at £12,999 against £10,194, an increase of £2,805. You will sce, there- 
fore, that the position of the company has improved by £10,132 in re- 
duction of liabilitics and by £508 in reduction of sundry creditors, while 
there isan increase of £2,800 in profit and loss balance. You willagree with 
the Board's policy of not making any distribution at the moment by way 
of dividend. It is better, I think, to strengthen our position and our 
reserves, ‘The preference shareholders will notice that the amount which 
we carry forward, about £13,000. represents rather more than two years’ 
dividend on their shares. In the profit and loss account the chief re- 
duction is in interest and dividends on investments, This is very largely 
due, of course, to the increased income tax ; otherwise, there is not much 
to say with regard to it. We are looking after the company's interests 
as well as we can, although there is not very much to do in the present 
stagnation of financial business; All we can hope to do is steadily to 
strengthen the company's financial position and prepare ourselves for 
the happier time coming when we hope financial business will be again 
brisk and enable us to resume the old-time prosperity of this company. 
I now have pleasure in moving the adoption of the report and accounta. 

Mr. EMILE GARCKE seconded the motion, which was unanimously 
adopted. 

Mr. J. B. Braithwaite, the retiring director, was re-elected, and Mr. 
H. Leigh Williams, F.C. A., was also elected auditor. 

The proceedings then terminated, 


ALUMINIUM CORPN. (LTD.)—The net profit for 1016, after providing 
for debenture interest and other charges, amounts to £46,898, which with 
balance brought forward makes а total of £51,457. After paying a 
dividend of 7 per cent. on the preference stock there remains £36,779. 
The directors last Christmas, in view of the trading tesults then ascer- 
tained, distributed a dividend at rate of 7 per cent. per annum on tho 
preference stock, but as it has been impossible to ascertain in time for 
the coming mecting the amount that will be payable for war taxatson, 
they regret they cannot recommend payment of a further dividend, and 
therefore propose carrying forward the balance of £36,779. 

Mr. K. M. Clark, who presided over the meeting last week, said that their 
net. profit showed the large increase of £32,640, but that was subject. to war 
taxation. The figure proved how important an industry the manufacture 
of aluminium had now become. The additions to capital account 
amounted to £70,489, for erecting a new rolling mill for the production of 
shect aluminium, a railway siding into the works, new stores, the pre- 
liminary expenditure in connection with the two new dams, the erection 
of a special plant, and a sum of over £20,000 expended in the purchase 
of new water rights, &c. The investments in subsidiary companies had 
been inereased by £11,000 in preference shares of the Bauxite Refining 
Co. The directors, having regard to the results obtained, and being 
naturally anxious that the shareholders should receive the benefit at the 
earliest possible date, distributed an interim dividend of 7 per cent. per 
annum at Christmas last, and they had hoped that it would be possible 
to clear off another year's preference dividend at the meeting; but the 


taxation upon industries of that description was of a heavy character. and. 


the settlement of the various items in the accounts was a matter of great 
difticulty. It was, therefore, impossible, having regard to the innumer- 
able questions that had to be decided, to form any estimate as to what 
amount would be available out of the balance for distribution. He hoped 
that the authorities would bear in mind that their industry was one of the 
key industries of the country, and that our opponents in other ош 
had been reaping a large benefit from the enormous prices they "d 
obtained for their metal. Their profits had been practically untouch ! 

by special war taxes, and in consequence they had been able to build up 
large reserves, which would naturally place them in a strong position 
deal with the international competition that must arise when war ceasec. 
The increase in their output had been a matter of much concern to the 
directors, and they had during the year carried out, under unavoidable 
difficulties, a large amount of work, ‘The negotiations for the purchase 
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of the additional water rights had been prosecuted vigorously, and a 
great many difficult purchases carried through. The plant for the 
erection of the dams had been purchased, and the means of transit to the 
site of the dams (1,200 ft. above sea level) provided. The new turbo- 
generator had been delivered and would undergo its trial run in their 
works within a few days. That meant an increase of 20 per cent. to the 
capacity of their plant, and should put them in a position during the 
coming winter, for the first time in their history, to make full use of their 
pipe line; but they should not be able to make full use of the entire 
electrical capacity until they had completed the erection of the new dams. 
The original scheme in connection with those works was the utilisation 
of the waters of the Cowlyd Lake, but owing to various circumstances 
that was abandoned and the dam built upon the Eigiau Lake. Their 
Bill confirming the agreement with the Cowlyd Water Board and 
authorising the construction of the dam across the Cowlyd Valley had 
duly received the Royal Assent, and they would be enabled to complete 
the water scheme as originally designed. During the year they erected 
a heavy rolling mill plant, with three trains of rolls, and they had been 
insatisfactory use for some time past. Last year's output was the largest 
in the company's existence ; in fact, it showed an increase of more than 
30 per cent. in oae uon. That inerease was mainly due to the Dulyn 
tunnel, which had far more than justified its formation. There was no 
doubt that the war had shown new uses for aluminium, and in his opinion 
the production of light alloys would be an important feature of the 
aluminium industry in the years to come. He looked, therefore, for & 
largely increased demand after the war for acrial construction and motor 
cars, Great developments had taken place in the quantity of the metal 
produced all over the world, but personally he was quite satisfied that, 
with the exception of temporary set-backs, which must necessarily be 
looked for, the demand will keep pace with the supply. 


BROWETT, LINDLEY & CO. (LTD.)—The net profit for 1916, after 
providing for interest charges and writing off £6,134 for depreciation, was 
£9,450, out of which the full year's dividend of 6 per cent. has been paid 
on the preference shares, together with an extra distribution of 3 per cent. 
on &ccount of arrears, and a dividend of 4 per cent. on the ordinary shares, 
leaving £3,540, subject to excess profits duty. 


CONSOLIDATED ELECTRICAL СО. (LTD.)—The chairman (Мг. Н. 
Allen) presided over the annual meeting last weck, and stated that they 
vere paying the same dividend as in the previous year, but they were 
carrying forward only £3,066, against £3,159. Their investments had 
suffered no material depreciation during the year. 


IMPERIAL TRAMWAYS CO. (LTD.)—The net revenue account for the 
past year shows an available balance of £23,039, and after payment. of 
interest on debenture stock and interim dividend on the preference shares 
In respect of the half-year to June 30, it is proposed to pay dividends of 
6 рег cent, per annum on the preference capital and of 2 per cent. on the 
ordinary capital (less tax), and to carry forward £123. 


INTERNATIONAL" NICKEL СО. (LTD).—The nct profit for the year 
ended March 31 last was $13,557,970. In August last the company 
acquired а sito at Port Colborno (Ont.) for the erection of a nickel re- 
finery. This property is located at the Lake Erie entrance of the Welland 
Canal, and is considered to be the best point in Canada for the assembling 
of the necessary materials. In October construction work was com- 
menced on a refinery, the cost of which will bo $5,000,000. А dividend 
of 6 per cent, has been declared on the common stock. 


PETTERS (LTD.)—At the recent annual meeting the chairman (Mr. E. 
W. Petter) said that it would be some wecks before they could settle the 

lance sheet, but the directors were satisfied that the dividends recom- 
mended had been earned after providing for depreciation. They had 
been fully occupied during the year in the manufacture of Petter oil 
"genes, and they had laid down the beginnings of a stecl foundry. 
Owing to extensions they were negotiating with a view to obtaining 
“nction for an increase of capital. In addition to the payment of the 
б per cent. preference dividend they were paying 10 per cent. on the 
ordinary shares, i 


RANGOON ELECTRIC TRAMWAYS & SUPPLY CO. (LTD.)—Sir F. W. R. 
er, who presided over the meeting last week, said that after providing 
Interest on the dehenture issues and the dividend on the preference 
shares, there remained £9,982, from which the directors recommended 
payment of 4 per cent. on the ordinary share capital (tax free), carrying 
orward £2,902. Owing to the war the takings of the tramway and 
omnibus services showed a decrease compared with 1915, and the board 
decided to reduce the fares to half an anna for distances from half to 
three-quarters of a mile. The rearrangement of prices and distances, 
although it had only lately come into force, had proved to be so far suc- 
cessful, А reduction of fares was rendered advisable іп face of new forms 
of locomotion which had increased during the year. The private light- 
ng and power department continued satisfactory. The gross receipts 
T current supplied showed an increase of 8:89 per cent. (against 13-77 
Per cent. for 1915) and the expenditure was 40-38 per cent. (against 42-28 
Percent.) The negotiations with reference to public lighting had ad- 
d 8 further stage, and were now, with the exception of & few minor 
etails, practically settled. The house wiring and supply department 
е showed an increased profit of Rs.32,549, against Rs.25,219 for 
qe year, Tho working expenses were almost the same, and the turn- 
ver of stock was somewhat increased. 
pEBEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
: ring 1916 the revenue from all sources was £19,015, and the working 
*penses were £16,525, leaving £2,490. After providing £377 for in- 


for 
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terest on loan and £1,447 for debenture interest, the profit was £665 
which decreased the balance at debit of revenue account to £979. Re- 
venue from the sale of current, meter rental, &c., amounted to £11,026, 
and working expenses to £8,931, compared with £8,977 and £6,993 re- 
spectively in preceding year. The total number of units sold wero 
1,552,095, against 1,336,869 in the previous усаг, an increase of 215,226 ; 
the number of consumers was 291, against 278 in 1915. Tho gross re- 
ceipts from the working of the light railways and omnibuses were £7,878, 
and working expenses £5,476, the results, after setting aside £525 for 
renewal of omnibuses, being a surplus of £1,877, compared with £862. 


SINGAPORE BLECTRIC TRAMWAYS (LTD.)—Sir Frank A. Swettenham, 
G.C.M.G., who presided at the recent meeting, said that the past year's 
profit was £9,913, subject to the royalty. payable to the municipal 
commissioners, With balance from previous year, and deducting divi- 
dend paid in July last, the balance was £10,946, out of which £3,000 
had been placed to depreciation reserve and they were carrying forward 
the balance of £7,946. "The traffic receipts for the vear were better by 
£7,592, while the passengers showed an apparent falling off of 2,736,882, 
due to the revision of stages, &c. The revenue from the sale of electrical 
energy was £13,530 against £13,789 in 1915, a slight decrease in revenue, 
although they had actually supplied more energy. Generation and 
trafic expenses had gone up and so had the London office and other 
expenses. ‘The maintenance and repairs were less than for 1915, due to 
the difficulty of obtaining materials. They were obliged to restrict the 
special track repair work which they had been doing for some years past. 
The reduction of maintenance and repairs work was not satisfactory, as 
it was only by maintaining the track in good condition that the electrical 
and general expenditure in connection with maintenance and rolling 
stock could be kept down to its proper level. Having failed entirely to 
obtain in Great Britain & few rails for repairs where the wear was ab- 
normal, they were only able to secure an odd lot—and not all of one 
section—by paying a price which represented, delivered in Singapore, 
about £20 per ton, against the pre-war price of about £9 per ton c.i.f. 
The expenses of the whole undertaking represent 59 per cent. of the 
total receipts, while the Singapore expenses were 57:8 per cent. of Singa- 
pore revenue, compared with 62-2 per cent. and 59-5 per cent. for 1915. 
The directors intend to declare shortly an interim dividend of 5 percent, 


SOUTHERN BRAZIL ELECTRIC CO. (LTD.) — At the recent meetin® 
the chairman (Mr. E. H. Tootal) stated that thc electrification of the 
steam railway, which should have been completed some time ago, had 
again been delayed owing to want of the material required for construc- 
tion, and for the same reason it had not yet been possible to comply 
with all the applications for additional power connections. It was 
intended to carry out two important extensions of the railway so soon as 
practicable, both of which were expected to result in a material increase 
of revenue when completed, and to consolidate the company's control 
of the district. Quite recently they acquired from the municipality of 
Itapira a 30 years’ concession for the electric light and power service of 
that town, taking over from them as a going concern the existing system, 
which was no longer sufficient to meet local requirements. Itapira is & 
prosperous town about 20 miles north of Amparo in the centre of a very 
rich coffee district, where many estates would require to be connected 
for supply of current, and it was proposed to extend the transmission 
lines from Amparo to Itapira, thus linking up both towns with Campinas. 
When the service had been fully established in the town and the sur- 
rounding country it should yield a good return. "Their new installations 
had been attended with most satisfactory resulta, as an instance of which 
he mentioned the small town of Rio das Pedras, where, since the shutting 
down of the old steam plant and the connecting up with the Pirasicaba 
power station the nct revenue had increased about 300 per cent. With 
the resources of the State developing sorapidly, there was bound to be an 
increased demand for electricity. They were carrying forward the profit 
for the year (£1,196). | 


J. STONE & CO. (LTD.)—After allowing for depreciation, &c.. the 
profit for 1916 was £114,853, and with £207,147 from 1915, the total was 
£322,000. Owing to further extensions of premises, the high cost of raw 
materials, &c., the directors propose to place £100,000 to reserve and to 
pay a dividend of 10 per cent. per annum, together with a bonus of 6 per 
cent. per annum on the ordinary shares, £142,968 being carried forward, 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.)—At the 
meeting last week the chairman (Sir Geo. A. Touche, M.P.) said that 
their gross traffic receipts (£330,601) had advanced by £17,172 over the 

revious year, While gross receipts tended to improve, they might com- 
i themselves with the belief that the net receipts would look after 
themselves when conditions were again normal. Last year more car- 
miles were run and more passengers were carried, the number of the latter 
being equal to 114 times the population of Montevideo, The operating 
expenses were 68-69 per cent., compared with 63-64 per cent. in 1915-16 
and 60-86 in 1914-15. The net traffic receipts (£108,898) showed a 
decrease of £11,322, which was the more serious as it followed a decreaso 
of £21,257. Nearly three-quarters of the increase in operating expenses 
arose from the high price of coal. In the previous year the price ranged 
between 38s. and 52s. 6d. per ton, but it had steadily increased up to 
1018. in October, 1916, and it was now about 150a., with no improvement 
insight. Freights, which used to be 12s. to 14s. per ton, were now 100s. 
to 120s. Another item of additional expensé was the operation of the 
Eight Hours’ Law in Montevideo, for not only had it been necessary to 
increase wages so as to bring earnings up to something like tho old figure 
in respect of a shorter day, but а larger staff was required. Last year he 
explained the adoption by the municipality of a vast paving programme, 


. and its entry into a contract for an extensive schéme of asphalt paving, 
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about whose suitability for a city with Montevideo’s gradients grave 
doubts had been expressed by experts. Work under the contract had 


commenced, and had affected, was affecting, and would continue to. 


affect, the company’s interests very seriously. The whole cost of paving 
the streets was defrayed by the owners of property on either side in equal 
parts. Where tramway lines existed, the company:-had to pay for the 
equivalent of the space occupied by the lines and 50 cm. on either side 
of the rails. The fact that the ultimate cost fell upon the property 
owners and the tramway companies (not the municipality) undoubtedly 
had been an important factor in influencing the authorities to enter upon 
во large a contract in a period of unparalleled stringency. 
were persisted in, it would cast an oppressive burden on the tramway 
companies at a time when conditions were at their worst. 
ties had been urged to refrain from carrying out the project ; but still the 
work proceeded, and further representations had been made with a view 
to restricting the amount of work done and the burden on the tramway 
companics to an extent in keeping with reasonable treatment of a com- 
mercial enterprise. Proceedings had been commenced in Monte Video 
with a view to obtaining a definite legal decision as to the company’s 
legal position. The directors recommended payment of the preference 
divdend, carrying forward £12,814. In the first six months of the cur- 
rent year the gross receipts (£186,622) showed a decrease of £797, and 
operating expenses were £126,800, an advance of £9,310. "The next six 
months were the lean months, when there were no exceptionally heavy 
traffics to help towards meeting the fixed charges, now abnormally high. 


WESTERN UNION TELEGRAPH CO.—The gross operating revenues for 
1916 was $61,919,140. Operating ex penses (including repairs, taxes, бс.) 
were $45,727,921. leaving $13,191,219. Adding income from loans and 
investments and dednceting interest on bonds and single special pay ment 
to employees, the balance is $12,395,405, making, with surplus from 
1915, $31,552,635. Deducting amount transferred to reserve for main- 
tenance of cables, the surplus is $24,568,068. The treasurer's balances 
have decreased. $1.216,938, caused generally by the increased dividend 
paid and investments in securities and purchases of outstanding shares 
of leased companies. The volume of business during the year has been 
the largest in the history of the company. Compared with 1915 the gross 
operating revenues increased 21 per cent., operating expenses 18-9 per 
cent., income from loans and investments 30-6 per cent., net income for 
the year before paying dividends 21:9 per cent., dividends paid and 
declared 20 per cent., and the surplus, after transferring $1,000,000 to 
reserve for maintenance of ocean cable plant and allowing for dividends 
at rate of 5 per cent. per annum and 1 per cent. extra, 30:1 per cent. 
The increase in operating expenses is due not only to the well-known 
cause of material prices and a general increase in taxes, but to large 
increases in salaries and wages. 


WAYGOOD-OTIS (LTD.)— At tho mecting last weck the chairman (Mr. 
Н. С. Walker) stated that by rigid economy the result for the past year 
was encouraging, and would enable them to pay a further instalment on 
account of arrears of the preference dividend. "lhey had executed a 
considerable amount of special work that was new to them and required 
careful supervision. They hoped to continue paying a dividend on the 
regular days unless something unforeseen should occur. 


WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)— The accounts 
for 1916 show an available sum, including £2,977 brought forward, of 
£31,308. After providing for interest charges, the same as for the pre- 
vious year, transferring £14,000 to general reserve fund and providing 
£1,000 for investment fluctuations, £9,286 has been carried forward. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. | 


NEW COMPANIES. 


BLACKWALL ENGINEERING & WELDING WORKS (LTD.) (147.833.)— 
Private company; reg. June 28. Capital £3,000 in £1 shares, elec- 
tricians, mechanical and electrical engineers, welders, makers of motor 
vehicles and parts thereof, &c. 


BRITISH GLASS WOOL CO. (LTD.) (147,843.)— Private company ; 
reg. June 29, capital £1,500 in £1 shares, manufacturers of glass wool 
and glass fibre, importers and manufacturers of electrical appliances 
applicable thereto, and any other electrical and mechanical appliances, 
&c. First directors are A. R. Holmes (permanent) and Alice M. Stevens, 


DOMINION EXPORT CO. (LTD.) (147,785.)—Private company. Reg. 
June 21. capital £1,500 in £1 shares. Exporters, importers, shipowners, 
shipbuilders, charterers, dealers in electrical and other apparatus, hard- 
war», &c. Reg. office: Surrey Canal, Trundley-road, Deptford, S. E. 


HOOTON & ELLESMERE PORT DISTRICT ELECTRIC SUPPLY CO. (LTD.) 
(147,800.)— Private company ; reg. June 25, capital £3,000, in 1,500 
" A" shares and 1,500 '' B" shares of £1 each. Objects as title. First 
directors arc S. S. Dawson, T. R. Cholmondeley, J. Macgregor and C. 
Stewart. Reg. office, 136, Albany-buildings, Old Hall-street, Liverpool. 


JAMES & SHAKSPEARE (LTD.) (147,797.)—Private company, reg. 
June 22, capital £17,000 in £1 shares, to take over business of metal 
brokers and merchants formerly carried on at 1, Metal Exchange Build- 


„ings, E.C., and elsewhere, as " James & Shakspeare," First directors 
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аге: А. Е. B. James, Н. Н. James and В. Н. Н. James. 
1, Metal Exchange Buildings, Е.С. 


` PRECISION GAUGES (LTD.) (147,753.)— Private company, reg. June 
16, capital £2,000 in £1 shares, manufacturers of and dealers in gauges, 
testing and measuring tools, &c. Reg. office: 4, Wrentham-street, 
Birmingham. 


REGINALD CHRISTIE & DICKINSON (LTD.) (147,848.)— Private com- 
pany ; reg. June 29, capital £1,000 in £1 shares, to take over the business 
of a marine engineer, engineers’ agent and general machinist, formerly 
carried on as Reginald Christie & Co., also to carry on the business of 
consulting and electrical engineers, aeroplane manufacturers, &c. First 
directors are R. Christie and J. T. Dickinson. 


MORTGAGES AND CHARGES. 


BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.)—Memorandum 
of satisfaction in full on May 12, 1917, of charge dated Dec. 7, 1916, 
securing all moneys due or to become due thereunder. 


ENFIELD ELECTRIC CABLE MFG. CO. (LTD.)—Debenture dated 
June 8, 1917, to secure £35,000 charged on the company’s undertaking 
and property, present and future, including uncalled capital, with a 
specific charge on land at Brimsdown, Enfield, and the factory and other 
buildings thereon, &c. Holders: London County & Westminster Bank. 


FARADAY & БОМ (LTD.)—Particulars of £5,000 debentures created 
Jan. 6, 1917, have been filed, whole amount being now issued. Property 
charged : Company's undertaking and property, present and future. 


 PHONOPORE CONSTRUCTION CO. (LTD.)—Particulars of £2,000 de- 
bentures created May 15, 1917, the whole amount being nov: issued, 
property charged. The company's undertaking and property, рг eeent 
and future, including uncalled capital. No trustees. 


RECEIVERSHIP. | 


LONDON UNITED TRAMWAYS (LTD.)—Notice of appointment of 
Е. S. Price, 3, Frederick’s-place, E.C., as receiver of company's under- 
taking (by Order of Court dated June 5, 1917) has been filed.. 


FOREIGN COMPANY. 


U.S. LIGHT & HEAT CORPN.  (1,583F.)— Particulars filed June 20, 
1917, reg. in U.S. A. June 30, 1915, capital stock $7,000,000 ($3,000,000 
preferred and $4,000,000 common stock). Principal office: City of 
Niagara Falls, U.S.A.; British address: 17, Conduit.street, W. 1. 
Directors : J. A. Smith, A. H. Ackermann, R. C. Caples, H. W. Farnum, 
E. H. Gold, E. K. Gordon, C. L. Lane, J. A. Roberts, B. J. O'Reilly and 
G. C. Shephard, all of U.S.A. 


Reg. office : 


CITY NOTES. 


e 


AUTOMATIC TELEPHONE MFG. CO. (LTD.)—Warrants for dividend to 
June 30 on 6 per cent. cumulative preference shares have been posted. 

BELL TELEPHONE CO. ОР CANADA.—This company will commemorate 
Dominion Day by inaugurating a complete free pension system, covering 
the whole of its employés, numbering 9,000. The scheme includes old- 
age pensions, sickness and disability benefits to employés, and allowances 
to dependents of deceased employés. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—Warrants for in- 
‘terest to June 30 on the 41 per cent. and 5 per cent. debenture stock have 
been posted. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— The number of unita 
sold to consumers during the four weeks ended April 27, 1917, amounted 
to 2,174,348 compared with 1,917,213 units in the corresponding four 
weeks of 1916. 

CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—'The directors announce 
that it is impossible to complete the accounts to March 31 last, but they 
arc satisfied that the result of the year’s trading warrants payment of à 
dividend on the ordinary shares at rate of 10 per cent. per annum for the 
half-year énded March 31. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.)— 
The interest on this company's 4 per cent. mortgage debenture 
stock for the усаг ending 31st inst. will be paid on the 1st August. The 
stock register will be closed from the 27th to the 31st inst. inclusive. 

EDGAR ALLEN & CO. (LTD.)—The directors have declared a dividend 
of 10 per cent. and a bonus of 1s. 6d., making 173 per cent., compared 
with 15 per cent. for the previous year, and £25,000 has been placed to 
reserve. 

О. C. HAWKES (LTD.)—An interim dividend at rate of 5 per cent. 
per annum has been declared for the past six months. . 

INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
An interim dividend of 5s. per share (tax free) has been declared on the 
ordinary shares. 

MONTREAL LIGHT, HEAT & POWER CO. (LTD.)—A dividend of 2 per 
cent. has been declared for the quarter ending July 31. 

NATIONAL ELECTRIC SUPPLY CO. (LTDj—A half-yearly interim 
dividend at the rate of 0 per cent. per annum, less tax, has been declared. 
. TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—The 
transfer books will be closed from the 2nd to 12th inst. inclusive, pre- 
paratory to payment of an interim dividend of 5 per cent. (12s. per share), 
tax free, to shareholders on the register on the 2nd inst. 
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OUR MARK. 


ONE, TWO AND THREE-PHASE. 


The need of the heur is Efficiencg. 


For Efficiency and Economy use Langdon-Davies Motors. 


Head Office: 
110, CANNON STREET, LONDON, Е.С, 4. 
Telephone: CITY 2744 (2 lines). Telegrams: '" DAMOPHON, CANNON, LONDON.” 


Works: Eastdown Works, Dermody Road, Lewisham, London, S.E. 


Telephone: LEE GREEN 1473. 


| AND AT 
LEEDS. NOTTINGHAM. NEWCASTLE-ON-TYNE. 
Я SHEFFIELD. GLASGOW. CARDIFF. 
DUBLIN. INDIA. | PARIS. 
PETROGRAD. MOSCOW. GREECE. 


CONTRACTORS TO— 


ADMIRALTY, WAR OFFICE, CROWN AGENTS FOR COLONIES, INDIA OFFICE, GENERAL POST OFFICE, 
LONDON COUNTY COUNCIL, &c. 
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Turbo-Alternators 


Complete Electrit Power and 
Sub-Station Plants, Steam 
Turbines,Mining Installations, 
Large Pumping Plants, Rail- 
way & Tramway Equipments, 
Manufactured & Supplied by 


DICK, KE 


& CO., LIMITED. 
HEAD OFFICE: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 4. 


. Branch Offices: Manchester, Newcastle, Tokyo, Sydney, Buenos Aires, 
Johannesburg, Rio de Janeiro and Milan. 
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THE ROUND TABLE. 


By “ EVA," 


EVENT OF THE WEEK.—Why Glover's Almanac, of course ;- 


a diatrine tonic for every day in the week, including Sundays ! 


є * k ж 


Eatless Bread. There never was a better description since 
Grogan invented “ extractives.” 


* * * * 


“ Tyneside ” Clothier is evidently determined that New- 
castle shall not be behind hand in electrical matters. He is 
eonsolidating the Electrical Section of the local Chamber of 
Commerce with a weather eye on trade after the war. The 
Hun electric power plant and cables in his area will, I expect, 
decide him to adopt as his watchword “ Never AEGain." 


* k * * 


As a rule the British Commercial Gas Association is fairly 
accurate in its advertisements, though the management do not 
distress themselves on this point where electrical matters 
are concerned. A Stonehaven correspondent sends me an 
advertisement cutting from the “ Strand Magazine " in which 
the following passage occurs :— 


И In the summer, when the barometer denotes 80° in the shade— 
then indeed both mistress and maid bloss the gas cooker.” 


Possibly this mention of the barometer is one of the subtle 
references of the B. C. G. A. to the vagaries of gas pressure, 
a subject which gas people are, as a rule, very reticent in 
discussing, 

ж ж о ожо ож 


Worcester’s problem at the moment is to raise the Powick 
dam and increase the capacity of the clectric power plant with- 
out obstructing the passage of fish; if it does the latter the 
Severn Fishery Board will have something to say about it. 
The electricity committee will in due course know whether to 
dam the river still further or the Fishery Board! Perhaps a 
compromise will be effected by electro-culture of the fish ! 


* * * k 


The Same, Yet Not The Same. 3 


Then the lighting station shift man, had the battery to charge 

Ere ho left for home and beauty —othorwiso the chicf would barge. 
Now, you'll sce him fix his bayonet ; but his gamo is still the same— 
He is off to charge a battery, though he comes back halt and lame. 


Then tho armature winders, who spent all their former days 

Midst the lap, the wave, the half-coil—thoy havo gone their several 
ways, 

O’or tho wave that's over lapping, all the mighty ocean’s shores, 

To the field of far spread glory—-thoy'ro still busy forming fours. 

№ 

And the baker leaves his oven, leavea hia flour and his yeast, 

For he knows his country noeds him; he is shipped off to tho East, 

But you'll find him there in Egypt, or on Tigris’ arid banks 

Neath the tropic sun—still baking—with his comrades in the ranks. 


So all of us, both old and young, oxperienced or precocious, 
May find our work is suitable, for citcumventing Boches. 


W. R. M. in Glover's Almanac. 


for 
every 
requirement. 
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EGULATORS 
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THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, July 3, 1880.] 


MELBOURNE.— Tho uso of the telephone has been adopted in th? 
Argus office, and gives great satisfaction. | 

THE Evectric Licut.—The Siemens system of lighting has Бееп 
adopted at the Holyhead Harbour, also at tho Victoria Docks. 
Extension. = 

ELECTRIC Стоскз.—А clock-maker of Copenhagen, named Louis 
Soenderberg, who for вото timo past has had charge of that city's 
eloctric timo-keepors, has just invented an ingenious appliance which 
obviates the necessity of winding up the regulator from which the 
clocks in question “ take their time." By a mechanical contrivance 
which periodically cuts off the stream of electric fluid omanating 
from the battery, and brings an electro-magnet to bear upon the 
relaxed mainspring in such sort as to renew its tension instan- 
taneously, perpetual motion is practically imparted to the works of 
the rogulator—that is to say as long as tho batteries connected with 
it are kept properly supplied with acids. Tho discoverer of this 
important improvement has satisfied himself, by six months 
successful experiments in his own workshops, that his system. works 
faultlessly, and has applied for permission to adapt it to the electric: 
clocks set up by tho municipality in different parts of the Danish 
capital. Electricity, under Mr. Soenderberg’s compulsion, is des- 
tined, not only to make the Copenhagen clocks go, but to wind them. 
up, with never-ending recurrence, until the ** crack of doom." 


PORTABLE ELECTRIC TOOLS. 


Tho Light Electric Motor Co., Baltio-street, Dundee, which makes 
a speciality of portable electric drills, grinding machines, &c., has 
issued a number of leaflets giving particulars of their manufactures. 


The unique features of theso machines are largely centred in the motor, 
which is manufactured on a patented principle. It is universally re- 
cognised that in portable electric tools the motors have to work in the 
great majority of cases under very trying conditions. They are often 
operated under conditions of excessive temporary overload and not 
infrequently tho overload is of а practically permanent nature. Tho 
inventor of the motor in question dispensed with the arrangements 
adopted in the ordinary typo of design with tho result that it is possible 
to obtain a machine’ with an armature diameter of 80 per cent. of tho 
over-dll diameter of the machine case. The advantages of tho greatly 
increased torque, which is thereby obtained, are obvious and enable tho 
ungeared models to be used on jobs which many ungeared tools could 
not be, The heat radiating surface of the armature coro in direct contact 
with the air is from three to five times that of an ordinary machine of 
similar power, and even in tho largest (i.e., 1} in.) typo no part of tho 
armature core is more than 1 in. from a radiating surface directly ex- 
posed to the air. The entire magnetic circuit is laminated, and all 
armature coils are former wound, binding wires being entirely dispensed 
with. Double silk copper wire is used throughout in all machines, and 
both armaturé and field coils are treated by a special process which 
makes them impervious to damp and capable of resisting high tempera- 
tures without risk of damage. The commutator is built upon a de-. 
tachable sleeve and is of largo diameter (not less than 2} іп. in'tho 
amallest machine), drawn bronze alloy bar and mica insulation being 
utilised. It is internally ventilated by a duct of large diameter, which 
will not become clogged up by oil or dust. Carbon brushes aro fitted, 
working in radial brush-boxes fitted with spring tensions and ball bearings 
and thrusts aro fitted. 

The range of types manufactured include :—Breast drills ў in. to 
3 in., suitable for both alternating current and direct current circuits.. 
pivot drills 3 in. to § in. for direct-current circuit; lj in. heavy duty 
side spindle drills ; external and internal grinders for use in lathe with 
or without independent screw feed ; portable hand grinders fitted with. 
stirrup and stump handles and taking wheels up to 9 in. x 1 in. for dress- 
ing castings, rivet-head grinding, &c.; percussion tools of all types ; 
riveting, clipping and caulking hammers, boiler and ship scalers, stone 
dressing and carving tools, It is claimed for these. machines that they 
are lighter, considering their robust construction, power for power, than 
any other machine of similar efficiency ; they will not burn out even 
should they be jammed dead ; they are the most perfectly ventilated 
tools of their type ; they will stand up to more severe continuous over- 
loads than any other machine, АН machines carry а 6 months’ guarantee 
against faulty material and workmanship. : 
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RT ELECTRIC LINOTYPE POT. 


' The Cutler-Hammer Mfg. Co., Milwaukee (Wis.), has experienced 
, а brisk demand for its electric linotype pot. According to the 
“ Electrical Review & Western Electrician " both electric supply 
companies and printing houses have investigated the merits of the 
electric pot and are satisfied that it has many advantages over the 
gas-heated pot. Electricity is primarily clean, safe, quick, economical 
and easily controlled, and there is an absence of open flames and 
the resultant products of combustion. It furnishes a desirable load 
for the central station and the automatic temperature regulation 
gives the printer better slugs and at the same time electric heat 
makes his rooms ойсиг!сѕз, cooler and more sanitary. While the 
machine is in operation the current input is 600 watts and since 
these machines operate from 8 to 12 hours per day, a steady non- 
fluctuating load is the result and in many newspaper plants the load 
is between midnight and morning. When the metal is cold, the 
input for about 50 minutes is about 1,600 watts. 16 can readily be 
seen that à considcrable yearly revenue is given the central station 
where суеп but a fcw of thcso electric pots are in service ; as few as 
20 pots furnish a yearly load of over 50,000 kilowatt-hours. 

The Cutler- Hammer clectric linotype pot in its principle of applying 
heat to the linotype crucible is a departure from old methods. The 
heater is known as the immersion type, being immersed directly in the 
metal instead of being applied to the outside of the crucible. The 
immersed heater permits of no radiation except through the metal, 
thus making economical and comfortable operation. As the metal is 
uniformly heated from within the crucible, a high temperature can be 
applied at tho start, and the metal can very quickly be reduced to & 
fluid state. The pot delivers the molten metal to the casting point at 
the exact temperature registered in the crucible, which, it is claimed, 
insures а perfect moulding of each character, and slugs that are solid 


SECTION OF Pot, SHOWING ARRANGEMENT OF HEATING ELEMENT. 


and close-grained. "l'he heating units arc in sections, enclosed in casés 
of a special grade of steel. Two sides and all the edges of the cases are 
autogenously welded, making the structure liquid-tight. Two sets of 
heating units are immersed in the metal in the crucible. The entire 
surface of the pot, throat and mouthpiece over which the molten metal 
flows, is heated by units on the upper and under side. 


The immersion principle of the Cutler- Hammer pot allows the full 
space between the crucible and jacket, formerly occupied by the gas 
burner, to be utilised for heat insulation. This confines the greater 
percentage of heat generated to the crucible and reduces the consumption 
of electric current. 


Automatic temperature control is secured by the joint action of a 
dynamic thermometer and a magnetic switch panel. The bulb, or the 
temperature-responsive portion of the thermometer, is immersed in the 
crucible at a point most sensitive to temperature variations, To the 
bulb is attached a capillary tube leading to an operating coil in the 
control panel. These parts are of a special steel welded together into a 
system without joints. The free end of the operating coil governs the 
movement of a lever which controls a magnetic switch and the flow of 
electricity. The bulb, the capillary tube and operating coil arc filled 
with mercury and sealed. The liquid expansion of the mercury causes 
the operating coil to move a lever to a contact, upon touching which the 
magnetic switch cuts off the current. As the temperature decreases the 
mercury contracts and the coil operating swings the lever back, closing 
the heating circuit. Thus, «he heating current is automatically cut in 
and out and the temperature of the metal held within 12° above or below 
the mean operating point. It is stated that the ‘‘ New York World," 
after a series of tests, equippped its entire battery of 56 linotyes with 
the Cutler- Hammer pot. On the United States battleship ‘‘ Wyoming ” 
a Mergenthaler linotype equipped with a Cutler- Hammer pot is installed 
and used in printing the ‘‘ Wyoming’s " magazine. 


The illustration shows a section through the pot and gives the arrange- — 


ment of the heating element. The pots are of standard design and con- 


struction, which makes them applicable to all outstanding linotype 
machines, | 
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THE FUTURE OF INDUSTRY. 


An important interim report has been prepared by the Sub-com- 
mittee of the Reconstruction Committee on the relations between 
employers and employcd, and copies have bcen sent to the leading 
employers' associations and trade unions. 


In & covering letter from Sir D. J. Shackleton it is stated that the 
report, drawn up by a sub-committee mainly composed of prominent 
representatives of employers' associations and trade unions, putsforward 
certain important proposals for the better regulation of industry. The 
War Cabinet are deeply concerned that timely and effective measures 
should be taken to deal with these questions, for they feel that the 
future of industry, and indeed of the country itsclf, are closely bound up 
with their successful solution. Moreover, they feel strongly that action 
cannot be deferred until after tho war, as it is essential that the problems 
concerning the organisation of industry which peace will bring should bo 
fully and frankly discussed between employers and employed before 
they rctually arise. Before deciding to adopt the proposals in the report 
the Government desire to have the general views of employers and trade 
organisations upon them. It should be understood that the al negra 
are applicable only to well-organised industries, and are intended to 
deal with only one aspect of the problem of industrial reconstruction ; 
other aspects requiring other measures remain to be dealt with, but if the 
fundamental questions affecting the relations between employers and 
employed are satisfactorily settled on a permanent basis, the solution of 
all subsequent difficultics becomes incalculably easier. Communications 
on the subject should De addressed to Mr. Arthur Greenwood, Ministry 
of Labour, Montagu House, London, S.W. 1. 

The sub-committee was composed of the Right Hon. J. Н. Whitley, 
M. P. (chairman), Mr. Е. S. Button, Mr. G. J. Carter, Prof. S. J. Chapman, 
Sir Gilbert Claughton, Bart., Mr. J. R. Clynes, M.P., Mr. J. A. Hobson, 
Miss Susan Lawrence, Mr. J. J. Mallon, Sir Thomas R. Ratcliffe Ellis, 
Mr. Robert Smillie, Mr. Allan M. Smith and Miss Mona Wilson. 

The report states that the circumstances of the present time are ad. 
mitted on all sides to offer a great opportunity for securing a permanent 
improvement in the rclations between employers and employed, while 
failure to utilise the opportunity may involve the nation in grave indus- 
trial difficulties at the end of the war. It is generally allowed that the 
war almost enforced some reconstruction of industry, and in considering 
the subjects referred to us we have kept in view the need for securing in 
the development of reconstruction the largest possible measure of co- 
operation between employers and employed. In the intereste of the 
community it is vital that after the war.the co-operation of all classes, 
established during the war, should continue, and more especially with 
regard to tho relations betwcen employers and employed. For securing 
improvements in the latter it is essential that any proposals put forward 
should offer to workpeople the means of attaining improved conditions of 
employment and a higher standard of comfort gonerally, and involve the 
enlistment of their active and continuous co-operation in the promotion 
of industry. To this end the establishment for cach industry of an 
Organisation, representative of employers and workpeople, to have as its 
object the regular consideration of matters affecting the progress and 
well-being of the trade from the point of view of all those engaged in it. 

With a view to providing means for carrying out the policy outlined 
above wo recommend that H.M. Government should propose without 
delay to the various associations of employers and employed the forma- 
tion of Joint Standing Industrial Councils in the several industnes, 
where they do not already exist, composed of representatives of em- 
ployers and employed. The appointment of a chairman or chairmen 
should be left to the council, who may decide that these should be: 
(1) A chairman for each side of the council ; (2) a chairman and vice 
chairman selected from the members of the council (one from cach side 
of the council) ; (3) a chairman chosen by the council from independent 
persons outside the industry ; or, (4) a chairman nominated by such 
person or authority as the council may determine, or, failing agreement, 
by the Government. 

It is suggested that the council should mect at regular and frequent 
intervals, and should consider appropriate matters affecting the several 
industries, and particularly the establishment of a closer co-operation 
between employers and employed. Questions connected with demobili- 
sation will call for early attention. One of the chief factors in the prob- 
lem, as it at first presents itsclf, consists of the guarantees given by tbe 
Government, with Parliamentary sanction, and the various undertakings 
entered into by employers, to restore the trade union rules and customs 
suspended during the war. The committee take the view that while 
this does not mean that all the lessons learnt during the war should be 
ignored, it does mean that the definite co-operation and acquiescence by 
both employers and employed must be a condition of any setting aside of 
these guarantces or undertakings. 

In the well-organised industries, one of the first questions to be con- 
sidered should be the establishment of local and works organisations to 
supplement and make more effective the work of the central bodies. 
The National Industrial Council should not be regarded as complete in 
itself ; what is needed is a triple organisation—in the workshops, the 
districts and nationally. Moreover, it is essential that the organisation 
at each of these three stages should proceed on a common principle, and 
that the greatest measure of common action between them should be 
secured. With this end in view, we are of opinion that the following 
proposals should be laid before the National Industrial Councils :— 


(a) That district councils, representative of the trade unions and of 
the employers’ association in the industry, should be created or de 
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Canadian and Indian 


MICA 


CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 lbs. 


Peerless Leatheroid Insulation. 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
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veloped out of tho existing machinery for negotiation in the various 
trades. 


(b) That works committees, representativo of the management and 
of the workers employed, should be instituted in particular works to 
act in close co-operation with the district and national machinery. 
As it is of the highest importance that tho scheme making provision 


for these committees should be such as to sceure the support of the trade 
unions and employers’ associations concerned, its design should be а 
matter for agreement between theso organisations. The respective 


| | functions of works committees, distriot councils and national councils 
STAN DARD will require to be determined separately in accordance with the varying 


ELECTRIC MOTORS | rre emit See Te pim 


councils or works committees the following may be selected for special 


mention :— | 
u (1.) The better utilisation of the practical ТРЕЕ Е and experience of 
с | ` P the workpeople. (t:.) Means for securing to the workpeople a greater 


share in and responsibility for the determination and observance of the 
conditions under which their work is carried on.  (1$1.) The settlement of | 
the gencral principles governing the conditions of employment, including 
the methods of fixing, paying and readjusting wages, having regard to the 
need for securing to the workpeople a share in the increased prosperity 
of the industry. (iv.) The establishment of regular methods of negotia- 
tion for issues arising between employers and workpeople, with а view 
both to the prevention of differences and to their better adjustment when 
they appear. (v.) Means of ensuring to the workpeople the greatest 
possible security of earnings and employment, without undue restriction 
upon change of occupation or employer. (vt.) Methods of fixing and 
adjusting earnings, piecework prices, &c., and of dealing with the many 
For Direct Current. For Three-phase Current. difficulties which arise with regard to the method and amount of payment, 
for apart Vou a e of vede шо а. де ок 
tion and training. (кти. ustrial research and the full utilisation of ita 
ALL OUTPUTS, SPEEDS AND VOLTAGES. results. (iz.) The provision of facilities for the full consideration and 
utilisation of inventions and improvements designed by workpeople, and 
for the adequate safeguarding of the rights of the designers of such im. 
provements. (z.) Improvements of processes, machinery and organisa- 
tion, and appropriate questions relating to management and the examins. 
tion of industrial experiments, with special reference to co-operation in 
carrying new ideas into effect and full consideration of the workpeople's | 
point of view in relation to them — (zi.) Proposed legislation affecting the 
industry. 

The methods by which the functions of the proposed councils should 
be correlated to those of joint bodies in the different districts, and in the 
various works within the districts, must necessarily vary according to 
the trade. It may, therefore, be the best policy to leave, it to the trades 
‘themselves to formulate schemes suitable to their special circumstances, | 
it being understood that it is essential to secure in each industry the fullest | 
measure of co-operation between employers and employed, both generally, | 
through the National Councils, and, specifically, through district com- | 
FOR mittees and workshop committees. In forwarding the proposals to the 

parties concerned, wo think the Government should offer to be repre 
sented in an advisory capacity at the preliminary meetings of & council, 
if the parties so desire. We are also of opinion that the Government 


High and Low Tension 
should undertake to supply to the various councils such information on | 


industrial subjects as may be available and likely to prove of value. It | 
appears to us that it may ‘be desirable at somo later stage for the State | 
to give sanction of law to agreements made by the councils, but the 


initiative in this direction should come frem the councils themselves. 
Stating that the plans sketched are applicable in the form in which ther 
are given only to industries in which there are responsible associations of 
employers and workpeople which can claim to be fairly representative. 
THE the sub-committee give it as their considered opinion that an essential 
| condition of securing а permanent improvement in the relations betwen 
tion 
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trades. They state, however, '' We are convinced, moreover, that a 
permanent improvement in the relations between employers and employed 
must be founded upon something other than a cash basis. Whatis wanted 
is that the workpeople should have & greater opportunity of participating 
in the discussion about and adjustment of those parts of industry by 
which they are most affected. The schemes recommended in this report 
are intended not merely for the treatment of industrial problems when 
they have become acute, but also, and more especially, to prevent their 
becoming acute. We believe that regular meetings to discuss industrial 
questions, apart from and prior to any differences with regard to them 
that may have begun to cause friction will materially reduce the number 
of occasions on which, in the view of either employers or employed, it is 
fiecessary to contemplate recourse to a stoppage of work.” 

Questions addressed by the Reconstruction Committee to the Sub. 
committee, and given with the answers in an appendix to the report, show 
that as there already exist іп most organised trades joint bodies for раг. 
ticular purposes, it is not proposed that the industrial councils should 
necessarily disturb these existing bodies. It is contemplated that agree. 
ments reached by industrial councils should (whilst not possessing the 
binding force of law) carry with them the same obligation of observance 


Саз exists іп the case of other agreements between employers’ associations. 
: and trade unions. 


 OERLIKON ELECTRICAL ENGINEERING WORKS. 


- A 64-page brochure recently issued by the Oerlikon Works illus. 
trates chronologically some of the principal Oerlikon engineering 
products, and incidentally a'so gives a ‘ew extcrior and interioz views 
of the modern Oerlikon Works. 

-Developments in the organisation of the workshops have been made, 


_ which enable the company to promise reasonable delivery schedules. The 


importation of raw materials into Switzerland from America and Great 
Britain, also to a less extent from Scandinavia, is receiving attention, 
and facilities are offered by the Société Suisse de Surveillance Economique 
and by the attestations from the Ministries of Munitions of the Govern. 
ments of Nations allied to Great Britain. The Oerlikon Co. is a speci. 


. fically Swiss undertaking, and its factories are run and managed by Swiss, 


тин over 98 per cent. of all the labour is Swiss. . 


Folivian Tungsten and Antimony.—Tho tungsten output cf 
Bolivia for 1915 was 7925 metric tons, an increase of 516°5 tons 
over that of 1914. “ Engincering " states that the United States 
took 436 tons and Great Britain 357 tons of the 1915 output. The 


" Bolivian antimony production in 1915 amounted to 17,923 tons, 


against 186 tons in 1914. Great Britain took the larger part of the 
1915 output, 16,184 tons, 1,589 tons going to the Unitcd States. 
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Fuel Economy by Altering Steam Conditions. 

Is our correspondence columns this week we publish an 
interesting letter from Mr. F. SAMUELSON describing the results 
obtained with steam plant at the Rugby works of the British 
Thomson-Houston Co. Mr. SAMUELSON points out that con- 
siderable economy may be attained by using higher steam 
pressures and higher-temperatures, the possible saving being 
in the neighbourhood of at least 15 to 18 per cent. Moreover 
the proportional improvement is greater the higher the tem- 
perature. Alterations in this direction are, of course, limited 
by the strength of materials at high temperatures, and thus 
about 800°F. may be looked upon as the limit. Mr. SAMUELSON 
points out that a pressure of 500 lb. per sq. in. is desirable, but 
after consultation with Messrs. Babcock & Wilcox the pressure 
of 350 lb. was adopted as a compromise and the steam was 
superheated to a total temperature of 700°F. The plant which 
has been constructed and run to prove this contention is of 
1,500 kw. capacity. As will be seen by the curves which we 
reproduce, the results obtained with a 1,500-kw. turbo-alter- 
nator under these conditions were remarkably good, the steam 
consumption at full load being about 11-2 Ib. per kilowatt-hour. 
From the test figures it was found that the heat supplied to 
the boiler amounted to 20,000 B.Th.U. per kilowatt-hour 
generated exclusive of power taken for auxiliaries, the boiler 
ficiency being 80 to 83 per cent. This must be considered 
аз an exceedingly satisfactory result for a plant of this size. 
Owing to the improved efficiencv under the conditions obtaining 
at the works, the saving in coal has exceeded the 15 to 18 per 
cent. which was suggested. Only minor troubles have been 
experienced. Mr. SAMUELSON refers to certain power plant 
schemes with high load factor in which it was found that the 
steam consumption, including all losses, but exclusive of power 


watt-hour. ‘These results serve to emphasise the view held by 
many engineers that we have by no means yet reached finality 
in steam practice, and that a very considerable economy is 
still possible if suitable methods are adopted and old plant is 


discarded. 


Effect of Current-Limiting Reactors. 

ELSEWHERE in this issue is given an abstract of a Paper of 
considerable interest that was read earlier in the year before 
the American Institute of Electrical Engineers. The author, - 
Mr. P. B. Јонхке, deals with the effect of current-limiting 
reactors on turbo-generator systems under conditions of short 
circuit, and takes as an example the system of the Common- 
wealth Edison Co., which has a rated generator capacity of 
about 250,000 kw., the total reactance of each of tlie generators 
being 8 per cent. or thereabouts. A fault on one of the out- 
going cables near the generating station resulted in a second 
fault on the same line within the station, and this second fault 
(which on investigation was found to be between the oil-switch 
and current transformer) prevented the oil-switch from auto- 
matically disconnecting the faulty line. Apart from the un- 
usual nature of the fault itself two significant facts are brought 
to light. The first of these is that in virtue of a fault on what 
might easily be an important line 40 per cent. of an enormous 
power supplv svstem can be temporarily put out of action. 
The second of these is one on which the engineers in charge 
of the system are to be congratulated and deals with the speedy 
resumption of service. 16 appears that the service interrupted 
from sub-stations connected to the section in trouble amounted 
to about 50,000 kw. for five minutes; on one of the two sections 
protected by sectionalising reactors to 20,000 kw. for three 
minutes, and on the other to about 10,000 kw. for two minutes. 
Till comparatively recently such a fault on a much smaller 
system would have given rise to a long interruption of supply, 
and would in all probability have resulted in the breakdown 
of a good deal of the generating plant. In the case which 
Mr. JUHNKE describes, none of the generating plant was dis- 
abled, and even on the section directly affected everything 
was ready for immediate resumption of service as soon as the 
fault was cleared. The figures for the probable value of the 
short-circuit are based on experimental data obtained some 
time ago on the machines in another station. From these it 
appears that the stresses due to the short circuit were only 
about one-third what they would have been without protective 
reactances. The estimate of a stress of half-a-ton per foot 


-of conductor in the unprotected station seems to be a reason- 


able one, and the existence of such high short-cireuit stresses 
has been established beyond question in many cases. We 
have said that on account of a trivial defect either in the 
lay-out or design of the plant, 40 per cent. or more of-the plant 
may be put out of action for a time. Nothing can be more 
exasperating to power supplv authorities than these weak 
links in the chains of perfection which they are forging, and 
from every point of view it would be well to spare no effort 
in endeavouring to remove them. 
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Excess Profits Duty. | 3 

А WuirE Paper has now been issued which will do much to 
clear up the position of firms in regard to the valuation of 
stocks, the allowance for wear and tear, depreciation, &c., 
permitted in evaluating the excess profits duty. From the 
abstract which we give in another column it will be seen that 
broadminded views are being taken by the Government on 
various points. The value of stocks,is a case in point. If 
these are merely taken at their cost price or at their market 
price, which ever is the lower, there may be considerable 
hardship on many firms on the termination of the war, owing 
to the fact that they will have purchased stocks at high prices 
and will not be able to utilise them before the market prices 
have fallen considerably. This hardship is realised and con- 
sequently an allowance is to be made from the profits for any 
difference between valuation and the sum realised on the 
market. We take it that if the valuation 1s lower than the 
purchase price a reserve 1s permissible which will be allowed. 
The principle is adopted that a profit can only be obtained by 
sales and not by mere market fluctuations in the value of 
stocks. This principle is sound. In regard to wear and tear 
special allowances are to be permitted for depreciation in 
addition to the usual allowance for ordinary wear and tear. 
Special relief will be granted in respect of postponement or 
suspension of renewals or of repairs as a consequence of the 
war, for exceptional depreciation or obsolescence of assets, 
and for the necessity of providing plant which will not be 
required after the war. These allowances extend to any 
material assets, and not merely to machinery or plant, and the 
measure of the allowance to be made will be tle difference 
between the cost and the post-war value. The measure of the 
allowance will be the difference between the value of the assets 
(depreciated or written down for wear and tear), to date from 
the time when liability to excess profits duty began, and their 
post-war value. We notice a reference to the `“ temporary 
character " of the excess profits duty and hence to the necessity 
for special allowances for depreciation. We hope this does not 
mean that the Government merely regard the question of depre- 
clation as a matter for temporary consideration ; we hope, 
indeed, that in future this item will figure properly in arriving 
atthe profit of industrial concerns for purposes of income tax. 
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The Patentee and His Patents. 

UNDER existing conditions the lot of the inventor is not а 
happy one. In order to protect himself he must pay the 
annual dues to keep his patents alive ; and in many cases he 
does so with the knowledge that there is no immediate likeli- 
hood of being able to develop the patent. But, apart from 
what may be called out-of-pocket expenses, these unfortunate 
inventors have so far lost, for all practical purposes, about 
three years of the protection which the patent affords. П the 
war lasts another year or two, the patentee will lose approxi- 
mately 33 per cent. of the time covered by the patent. Not- 


withstanding the many urgent calls on the time of Parliament,: 


we think that time could be found for bringing in a short Bill 
for prolonging the life of patents adversely affected for a period 
equal to, or preferably one year greater than, the duration of 
the war. -We understand that the Comptroller of the Patent 
Office has this matter under consideration, but we think it is 
time that some definite steps were taken. We also feel that 
something ought to be done to safeguard the interests of those 
who take out a provisional patent at the present time, the more 
so since a large proportion of the useful inventions, having 
nothing whatever to do with the war, cannot be developed 
owing to the impossibility of obtaining materials and labour. 
Proofs are not wanting which show that British patents, taken 
out as recently as 1915, are being exploited in neutral countries 
by German engineers, to the detriment of the engineering firms 
at home. | 
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Institution of Electrical Engineers (Students’ Section).— 
The Committee of the Students’ Section of the Institution in- 
vites offers of Papers from students to be read during the coming 
session, between September, 1917, and May, 1918. Offers should 
be sent with as much information as possible to the Hon. 


Secretary, Mr. A. W. Grace, " Evandale," Granville-road, 


Sidcup. 
American Gear Manufacturers’ Association.—-The newly- 


tormed American Gear Manufacturers’ Association held its first 
convention in Pittsburg on May 14th-15th. It is hoped that 
at the present time the Association will be helpful in promoting 
the efforts being made by the U.S.A. Government in the direc- 
tion of standardisation of manufacture. Addresses were given 
on “ Industrial Organisation" and “ The Spiral or Curved 
Tooth Bevel Gear," and a visit was paid to the Pittsburg 
works of the Westinghouse Electric & Mfg. Co., where bakelite 
micarta for gears is manufactured. 


Magnetic Aluminium Alloys.—Experiments carried out at 
the Engineering Experiment Station of the University of 
Illinois in 1915, showed the advantages of certain iron-silicon 
alloys, for electromagnetic uses. Other researches on iron- 
aluminium alloys melted in vacuo, have shown that aluminium, 
like silicon, greatly improves the magnetic properties of the 
metal, and also that aluminium imparts to the metal a greater 
toughness than silicon. These results are summarised in 
Bulletin No. 95, copies of which can be obtained from Mr. C. 
R. Richards, Director of the Illinois Engineering Experiment 
Station, Urbana, Illinois, U.S.A. 


Magnetic Separators.—A recent issue of “ Metallurgical and 
Chemical Engineering " contains some notes on the use of 
magnetic separators in treating minerals in a fine state of 
division. Thus, in treating monazite sand, magnetite is re- 
moved by the weakest magnet, ilmenite by the intermediate, 
and monazite by the strongest magnet. The use of a series of 
magnets of different strengths enables discrimination to be 
made between substances of varying magnetic susceptibility. 
Magnetic separators of the multipolar type have proved of great 
utility in purifying some classes of zinc ores, while the mag- 
netic tungsten materials, wolframite, huebnerite and ferberite 
appear to lend themselves particularly well to such treatment. 


The Corrosion of Cast Iron.—A Pape: by E. A. and L. T. 
Richardson in the *' Proceedings " of the American Electro- 
chemical Society (May 25, 1917), discusses the value of cast 
iron as a rustproof material. For many purposes cast Iron 
is in this respect preferable to steel. Instances are on record 
of cast-iron objects having remained in good condition though 
subjected to corrosive influences for many years, and under- 
ground it is usually superior to other kinds of iron. lts 
behaviour in this respect is contrary to the theory of electro- 
lytic corrosion, according to which cast iron, being less homo- 
geneous than steel or pure iron, should rust faster. It 18 
possible that, although the initial rusting is largely determined 
by electrolytic action, other factors, such as the adherence of 
the coating of rust and the protection given thereby, have an 
important bearing on the subsequent resistance of the material 
to corrosive influences. | 


Exhibition of Women’s Work at Leeds.—The series of 
exhibitions of women’s work that is being arranged by the 
Labour Supply Department of the Ministry of Munitions is to 
be continued on July 9th by an exhibition at Leeds, which will 
be open for a fortnight. The exhibition will include samples 
of work, and a variety of photographs illustrating women 80 
engaged, the photographs being arranged in 14 groups. Among 
the classes of work illustrated are engines for motor cars, 
"banks"; accessories, such as sparking plugs for such 
engines; guns and gun components ; gauges and dies, optical 
munitions, wood and metal work for aircraft. In the photo- 
graphs women are seen daubing, discharging and crunching 
coke, carrying rails to the saw, and charging the furnaces ln 
rail mills ; marking and nicking billets with the oxy-acetylene 
blow-pipe; treating hot naphthalene in chemical works— 
in fact, doing a great variety of operations undertaken almost 
entirely by men previous to the war. 


Joy 18, 1917. 


Radiation from Straight and Helical Filaments.— An in- 
vestigation on the above subject by Mr. W. W. Coblentz at 
the Bureau of Standards, and summarised in the “ Electrical 
World,” show that the brightness of the interior of the helix 
filament in a gas-filled lamp is as much as 1:87 times that of 
the exterior surface. Worthing and Langmuir have shown 
that the difference in temperature of these two areas could not 
exceed 5°C., whereas a difference of 200°C. would be needed 
to explain the greater brightness of the interior. Spectro- 
photometric researches show that the light from the interior 
i appreciably bluer and also shows marked polarisation, 
According to Coblentz, the greater brightness is due to suc- 
cessive reflection from adjacent tungsten surfaces. The 
selective reflection explains the bluer tint of the light and also 
the fact of its being partially polarised. 


Local Co-operation in Developing Power Supply.—-In these 
days, when action by the State seems to be regarded as а 
necessary preliminary to the development of power supply— 
and, indeed, for all developments on a large scale---it is interest- 
ing to ohserve in the United States how local enterprise often 
operates in such matters. An instance quoted in the “ Elec- 
trical Review and Western Electrician" is afforded Lv the action 
taken in à prosperous Eastern city in the United States, which 
determined to develop important natural resources in the form 
of water-power in the vicinity. The community were at first 
rather slow to appreciate the value of the new service until 
the matter was taken up by the editor of a local journal, who 
dwelt on the advantages to the city of the new development. 
One could wish that the daily press always took an equally 
enlightened view of enterp:ises of this description. 


Filters for Ultra-Violet Light.— A Paper by Mr. H. W. L. 
Absalom in the “ Philosophical Magazine " summarises some 
researches with a view to obtaining colouring matter which, 
while opaque in the yellow region of the spectrum, should 
transmit as far as possible into the ultra violet. The materials 
tested included a variety of crystals and gems with a blue 
colouration, and also solutions of suitable analine dyes and 
other colours. Natural blue rock salt and natural blue rock 
salt coloured by cathode rays give promising results, while the 
aniline dyes and various coloured salts were much inferior to 
those obtained from colloidal metals. For example, a solution 
of magnesium in ammonia is extremely transparent in the 
ultra-violet region; and the relatively high transparency of 
certain varleties of zircon and topaz suggests that in this case 
also the colouring material is of the nature of colloidal metal. 


Influence of Surface Tension on the Properties of Metals. 
In a recent Paper before the Iron and Steel Institute, Mr. F. C. 
Thompson con:ends that surface tension plays an important 
part in determining the properties of many metals; for 
example, the annealing of cold-worked materials, the influence 
of slag on the structure of a boiler plate, the tempering of steel, 
and the effect of special elements, such as manganese. He 
quotes ap instance of annealed iron containing 0-05 per cent. 
carbon, the cement of which might be credited with a tensile 
strength of almost 550 tons per square inch, whereas the cor- 
responding value for crystalline iron is in the neighbourhood 
of 20 tons per square inch. Such a difference, he suggests, 
can only be properly explained by the surface-tension theory, 
which must also be applied to explain why the layer of cement 
should adhere so closely to the main mass of material, and the 
hature of growth and form of the crystals. 


The Theory of Decay in Radio-Active Luminous Com- 
попой. А a recent mecting of the Royal Society, Мг. 
| W. T. Walsh read a Paper on this subject. The theory of 

‘struction of * active centres ” put forward by Rutherford 
to account for the decay of luminosity of radio-active luminous 
Pounds leads to a simple exponential relation in the special 
а, of à compound of constant activity. It has been found 
07 radium zinc sulphide compounds that this relation ex- 
Presses the observed results to a sufficient accuracy over short 
penods of less than 200 days, but that it fails to do so over 
nger periods, such as 500 days, the rate of decay of luminosity 

‘ming gradually slower and slower, so that the brightness 
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tends to a limiting value which is not zero. The Paper is ari 
attempt to find a luminosity time relation which will allow of 
the prediction of the ultimate behaviour of compounds of 
varying composition, and it assumes the operation of some 
factor acting in a direction opposite to that of the destruction 

of the active centres. | 


Arcs Under Pressure.—Recent improvements in search- 
lights have taken the form of various methods of cooling the 
electrode with a view to obtaining greater local concentration 
of the light, either by a spray of alcohol or, as in the Sperry 
searchlight, by a blast of air. Another line of development 
being investigated in Germany has been the use of ares under 
high atmospheric pressure. Lumuner was reported to have 
obtained promising results shortly after the outbreak of war, 
and it was thought possible that a considerable improvement 
in the efficiency of arc lamps and projectors might be secured 
in this way. According to some experiments described bv 
Mathiesen in the " Elektrotechnische Zeitschrift," this antici- 


pation is not being realised. Pressures  varving from 
à vacuum up to 5 atmospheres compression меге 
utilised, both with inclined and vertical carbons. In the 


former case a marked gain in efficiency was secured, but the arc 
was found to become very unstable for pressures exceeding 
one atmosphere. On the other hand, with vertical carbons 
more stable conditions are realised, but the gain in efficiency 
seems to be very moderate. 

“The Central.’’—-The June issue of the * Central ” contains 
some interesting articles. The first is by Mr. F. F. Renwick, 
and describes his method of localising foreign bodies in a 
wounded patient by means of X-rays. From the description, 
which 13 not very clear, it appears that the method eliminates 
geometrical constructions and careful measurements. ,The 
procedure is to take one exposure, then move the X-ray tube 
through a convenient distance parallel to the plate and make a 
second exposure on the same plate, which remains fixed. All 
objects equally distant from the plate will show two images 
equally displaced. The meaning of the displacement is deter- 
mined by having an object on the patient's body at a known 
distance. Another article of topical interest is one on * The 
Human Element in Industry,” in which the value of welfare 
work is emphasised. We note that the author favours com- 
pulsory evening classes as part of such a scheme, but we feel 
this view requires some qualification. In the third article a 
chatty account Is given of the work of a Field Company in 
Picardy, and this is followed by a description of the Arthur's 
Pass Tunnel in New Zealand. The issue concludes with notes 
of the doings of old students. 


OBITUARY. 

DEATH ON ACTIVE SERVICE.—The following death on active service 
is reported :— 

Capt. С. S. Thorne (R. F.C.), who has been missing since March 18 
brought his acroplane safely to earth on that day, but died of wounds 
shortly afterwards. He was 35 years of age and was formerly engineer 
of the Chinese Government Power & Light Station at Canton. His 
brother, Lt.-Col. H. V. H. Thorne, was killed in action on May 9. 


PERSONAL. | 

Е. К. С. Rouse, who has been associated with the various - 
“Venner " companies and also Messrs. Chamberlain & Hookham 
for some years, is now à Lieutenant and I.O.M. in the engineering 
branch of the Army Ordnance Dept. He would be glad if old 
students of the electrical department of Finsbury Technical College 
would in future communicate particulars of their doings to Mr. J. F. 
Shipley, 354, Upton-road, Birkenhead, instead of to him. 

War Honour.—We are informed that Mr. Laurence A. Gripper, 
who in peace times is an official at the Blackburn Electricity works 
and is now a motor-ambulance driver in the Friends’ Ambulance 
Unit of the British Red Cross attached to a division of the French 
Army in France, has just had the Croix de Guerre conferred upon 
him. Не is one of five members of the unit to be thus distin- 
guished for conspicuous bravery. 


Wak CasuALTIES.— The following casualties are reported :— 

ps L. d Mis F. м yo ae T. hA B. Portas (К.Е. A.), formerly 
in the general office and the cashier and buyer's department of the India 
Rubber Co,, respectively, have been wounded, 
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NEW CONCENTRIC STANDARD DYNAMOMETER WATTMETER FOR HEAVY CURRENTS: 
AND CONCENTRIC NON-INDUCTIVE STANDARDS OF LOW RESISTANCE.* 


BY A. E. MOORE. 


(Concluded from p. 541.) 


CALIBRATION AND USE OF THE REFLECTING CONCENTRIC INSTRUMENT 
AS A NTANDARD WATTMETER. 


The scale at present used with the instrument is a straight one, 
43 in. long, divided into tenths of an inch and placed approximately 
2 meters away from the instrument. A calibration curve may ke 
used with the wattmeter when desired, but for standard purposes 
the deflection is, as far as possible, always arranged to be either a 
fixed value or to deviate from the fixed value by only a snall amount. 
This is brought about by varying the resistance of the pressure-coil 
circuit until a suitable constant is obtained. 


Calibration.—The wattmeter is calibrated by the measurement of 
a single current in the followmg manner: The instrument is arranged 
with a standard resistance of 0-001 ohm, as a shunted-type dynamo- 
meter. ammeter, the connections being as indicated in Fig. 8. The 
pressure-coil is connected in series with a non-inductive resistance 
so that the total resistance of the pressure-coil circuit is 500 ohms. 
A continuous current is maintained in the main circuit and is ad- 
justed until the required deflection is obtained on the wattmeter 
scale. The current is measured by means of a potentiometer con- 
nected to the 0-001-ohm resistance strip. Then 
if /—the current in amperes in the main circuit, - 
R=the resistance of the strip in chms, 
r —the resistance of the pressure-coil circuit, 
t-—the potential difference aercss the resistance K, 
 d--the deflection of the wattmeter, 
k=the watts per division of the scate for a pressure-coil resistance 
of 1 ohm, 
k-- Iv/rd -- I*Rjrd, or krd ГВ. 
That is to say, | 
Watts indicated by instrument = krd, 
since 7?7 is the power absorbed by the resistance R. In fact the 
method of calibration consists in making the wattmeter meaaure the 
power absorbed in the resistance 7i, and the true value of this power 
is readily caleulable if the resistance of А and the value of the 
current are known. 
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Іа. 8.—CONNECTIONS FOR CALIBRATION OF DYNAMOMETER AS 
WATTMETER OR AMMETER. 


This method of calibrating ensures a minimum of errors. Only 
one current has to be measured and in making the measurement, 
therefore, no assumption is made with reference to the constancy of 
a second current or pressure. If the resistance r is chosen so that 
the desired deflection is produced with a potential difference at the 
terminals of the resistance R about equal to that of a standard 
cadmium cell (i.e, a current of 1,000 amperes if R=0-001 ohm), 
certain possible errors in the potentiometer are eliminated. The 
potentiometer, as such, is in fact unnecessary when the above con- 
ditions obtain, and the author is arranging the testing circuit as in- 
dicated by the dotted lines in Fig. 8. Іп this case the main current 
is adjusted until the potential difference on the resistance R exactly 
balances the electromotive force of the standard cell. 'The resis- 
tance r is then varied until the required deflection is obtained. 

The accuracy of tho calibration will obviously depend upon the 
accuracy with which the resistances R and r are known. 


* Abstract of a Paper in the ' Journal" of the Institution of 
Electrical Engineers, 


WATTMETERS FOR HiGH AND Low PoWER FACTOR MEASUREMENTS. 
In good dynamometer wattmeters designed to give a full-scale 


. deflection with full-.load volts, full-load amperes and unity power 


factor, it is generally hardly necessary to make corrections for the 
phase lag in the pressure coils even when the instrument is used on 
low power factors. 

It must not be assumed, however, that all the instruments so 
calibrated are free from measurable errors at low power facton. 
There are, in some types, serious errors due, not to the phase lag in 
the pressure coil, but to other disturbances. 

The requirements in a wattmeter for making accurate measure. 
ments at low power factors are much more exacting than those 
which obtain in the high power factor instrument. In making 
measurements of the iron and copper losses in large reactance coils, 
transformers and induction motors, the power factor often falls as 
low as 0:05. To obtain accurate results it is essential that a reason- 
ably large deflection be obtained on the wattmeter used, and an 
instrument is required which will give & full-scale deflection with 
full-load volt-amperes and a power factor of about 0-1 or even les. 
To obtain this on low-voltage circuits, and at the same time to 
maintain a reasonably strong contro] on the movement, the resist- 
ance of the pressure-coil circuit has to be diminished to a value 
which, in some cases, makes the pressure-coil inductance correction 
somewhat large at low power factors. It is very important indeed 
that there should be no phase error in these instruments other than 
that due to the inductance of the pressure-coil. 

To correct for the phase lag in the pressure-coil the percentage 
correction is approximately +100 x 2 tan Ф, and for a particular 


instrument, 100 х 271, is a constant, so that a curve may be plotted 
showing the relation between the power factor (cos o) and 100. 
2m L tan 9. 

The experiments made on the author's concentric instrument show 
that it is well suited to the low power factor measurements referred 
to above. The torsion-head instrument previously mentioned was 
used for a short time in the Transformer Department of the British 
Westinghouse Co., for the measurement of copper loeses in cases 
where the current was over 1,400 amperes and the power factor 
about 0-05, and was found to be quite satisfactory. А unique 
feature of this torsion-head instrument is that the whole of the 
fittings outside the main current element are made of metal. Th: 
is a distinct constructional advantage obtaining with the concentric 
system, on account of there being no magnetic field producedfout- 
side the cage by the main current. 


DouBLE ELEMENT WATTMETERS FOR Two-PHASE AND THREE-PHASE 
POWER MEASUREMENTS. 


The author has recently made tests on the concentric instrumet' 
with the view to the construction of a two-element (polyphas) 
standard. Dr. Sumpner has pointed out that it is not possible to 
construct an ordinary deflectional two-element wattmeter without 
working to a predetermined scale. But in the zero types of instru- 
ments, torsion-head and balance. and also іп a defleotional type used 
at a constant deflection, this defect does not obtain. The defects п 
two-element dynamometer wattmeters, other than the one referred 
to, are due to (a) magnetic, (b) electrostatic, disturbances between 
the two elements of the meters. Both these defecte are eliminated 
naturally in the concentric system, because (1) the main currents 
produce no magnetic field outside the main-coil elements, and (2) 
each element of the movable system is enclosed within a metal cage 
at the same potential as itself. Although the cages may be at 4 
comparatively high differenee of potential from eaoh other, the 
moving system is effectively screened from electrostatic disturbances. 

The following considerations will serve to show the advantages of 
a standard two-element meter for checking the accuracy of three- 
phase integrating meters tested on a three-phase load :— 

Some time ago the author made tests on polyphase integrating 
meters of various types and the tests showed that when the meter: 
were tested on a three-phase load the results were different from 
those obtained when the meters were tested on a single phase losd. 
One of the chief reasons for this is that there is interference between 
the different single-phase elements, of which there may be two 9' 
ia аас beni c а АА ЫЙ кый ни UE 


* '' Journal," I. E. E., 1911, vol. 47, p. 44. 
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three in a particular meter. 
is properly arranged it is less tedious to test a three-phase meter 
with a three-phase load than to test cach element separately on a 
single-phase load, especially if a three-phase standard is available. 
At the same time, if there were no interference whatever between 
the single-phase elements of the meter, a properly carried out single- 
phase test would give exactly the same results as obtain on the 
three-phase test. If this were not true, then it would not be possible 
to construct a two-element, three-phase standard and calibrate it 
with continueus current. The author believes that it is possible to 
construct such a standard with the concentric system. 


SCHEME OF CONNECTIONS FOR TESTING TWO-ELEMENT POLYPHASE 
METERS BY THE TWo-cCuRCUIT OR FALSE LOAD METHOD. 


If the wattmeters are connected in the same manner on а two- 
circuit three-phase load (Fig. 9), one of the common point con- 


Series coil 


Series coil 
Гіс. 9.— T wo-scvPPLY, THREE-PHASE TESTING CIRCUIT. 
Common point connections A and B cannot both be made at o: ce. 


D 


nections, 44 or B, must be disconnected or the result will be that 
the high-pressure volt supply will be connected directly in parallel 
with the low-pressure current supply, and a partial short-cireuit will 
result. On the other hand. if the connection А be eliminated, then 
the current and pressure coils of wattmeter А will have practically 
the full difference of potential of the volt supply between them, with 
consequent liability to error and damage. The methcd of getting 
over this difficulty adopted by the author is to make the connections 
as in Fig. 10. Only one pair of wattmeters is shown, but any number 
of pairs may be compared by connecting their current coils in series 
and their pressure coils in parallel in the respective circuits. If the 


Fureka or 


7 Eureka or 
manganin strips 
` 


Section through CD 


When the three-phase testing circuit . 


THE ELECTRICIAN. 


ко moneenin wires S= oe PRETI 
——— ы Г NS MEL CU $ VM 
С) OD ^V = TAT 


577 


may be suitable for alternating-eurrent tests, the shunt must have 
the same time-constant as the movable-coil circuit, or both time- 
constants must be reduced to such a small value that the frequency 
error is negligibly small. When the instrument is arranged as an 
ammeter, however, much wider limits of phase displacement are 
allowable than is the case when it is arranged as a wattmeter because 
the instrument is measuring on practically unity power factor. Ifa 
0-001-ohm shunt of the Paterson and Rayner type be used with the 
reflecting instrument as at present arranged, and the resistance of 
the movable coil circuit be made 100 ohms, the inductance error at 
100 periods is less than 1 part in 10,000. With this arrangement 
the instrument will give a deflection of approximately 2230 scale 
divisions (25 in.) for 300 amperes, and the range may be increased 
up to the full-load earrying capacity of the shunt or the dynamo- 
meter by increasing tho resistance of the movable-coil circuit. With 
a 0-01-ohm shunt the minimum current for a full-scale deflection is 
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Fic. 10.— MODIFICATION OF THE CONNECTIONS TO ELIMINATE 
ELECTROSTATIC DISTURBANCES LN THE WATTMETERS. 


about 100 amperes. Above the minimum current the deflection may 
always be maintained at a constant value by varying the resistance 
of the movable-coil circuit. The current in amperes is given by 


/ 7) 
N ART 
CONCENTRIC NoN-INDUCTIVE STANDARD RESISTANCES. 


The author suggests the following as a method of constructing 
non-inductive standards of low resistances. The method is the 


natural development of working with the concentric wattmeter, — * 
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Гіс 11.—CIRCULAR SHUNT FOR CoNTINUOUCS CURRENT, SHOWING ALTERNATIVE CONSTRUCTION FOR WIRES OR STRIPS 
OF RESISTANCE ALLOY. 


wattmeter under test is a polyphase instrument of the dynamometer 
type, any errors there may be in the instrument due to electrostatic 
disturbance between thé elements will not show up in the test. The 
instrument should therefore be subjected to an additional test, made 
hy connecting each pressure-coil to its respective main-coil and then 
applying the full stated pressure between the {wo elements. Апу 
resultant deflection of the pointer is probably due to electrostatic 
disturbance between the two elements. 


Use oF Concentric REFLECTING WATTMETER AS A STANDARD 


ALTERNATING-CURRENT ÁMMETER. 


When the wattmeter is connected up for calibration as shown in 
F ig. 8, it becomes a shunted type dynamometer ammeter and can 
be used as such. In order that the continuous-current calibration 


If a cylinder of resistance alloy be substituted for the wires 
forming the outer conductor of the wattmeter cage, a non-inductive, 
low-resistance tube is obtained. If the thickness of the resistance 
alloy were indefinitely small the inductance of the tube would be 
zero whatever the length of the tube. For finite thicknesses of the 
material the inductance is calculable and may be made very small, 
and, in an actual example quoted, the time constant was 3:7 x 1077, 

An evenly distributed entry of the current into tho resistance 
material is essential in standard resistances and particularly so in 
non-inductive types, and the arrangement of the concentric con- 
nections referred to appears to be the most effective way of ensuring 
this. 


Ammeter Shunts.—The circular arrangement of the resistances 
would appear to be suitable for the construction of.ordinary heavy- 
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current’ shunts for continuous currents where a high degree of 
accuracy is desirable. It is a difficult matter with shunts of the 
ordinary rectangular type to obtain uniform distribution of the 
current over the whole of the resistance strips or wires, especially 
with any variation in the arrangement of the connection to the main 
cables. This defect, however, the author shows, can be remedied by 
suitable design. 


THE METHOD OF MEASURING SMALL DIFFERENCES OF PHASE. 


Suppose it is desired to measure the phase difference between the 
primary and secondary currents of an instrument series transformer. 
If the primary current be passed through the fixed coil and the 
secondary current through the movable coil of a dynamometer free 
from phase errors, the dynamometer reading is 

kI Im cos 9, 
where J, and J,, are the currents through the fixed and movable 
coils respectively of the dynamometer, k is a constant determined 
with, say, continuous current, and 9 is the angle of phase difference 
between the two currents. It has been shown by Dr. Sumpner, 
however, that if o is a small angle it cannot be measured actually 
in this way. If ф be as large as 3° the difference between cos 0° 


and cos 3° is only 14 parts in 10,000, and this difference would Бе 


hardly detected even on the best forms of dynamometers. Further, 
if the waves of the two currents differ in form, the product of their 
R.M.S. values would be different from that given by the dynamo- 
meter, even when the two currents are in phase, t.e., when the 


dynamometer reading is à maximum for given values of the two- 


currents. 
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Fic. 12.—PHASE DIFFERENCE BETWEEN PRIMARY AND SECONDARY. 


CURRENTS IN FivE INSTRUMENT. CURRENT-TRANSFORMERS BY DIF- 
FERENT MAKERS. 


Transformers were for 200 : 5 amperes, and were tested with a full ' 
secondary load of 15 volt-amperes at 50 periods per second. 


In Fig. 12 are given curves showing the phase errors (angle 
between primary and secondary currents) in a number of different 
makes of instrument current-transformers which were tested recently 
by the author. It will be scen that some of the transformors are 
worse than others, but the phase difference between the primary 
ard secondary currents does not exceed the 3° mentioned above 
except at low loads. The mothcd indicated above ів therefore un- 
suited to the measurement of the phase differences in these cases. 

А nrcdification of the method is to compare the phases of the two 
currents with that of a third current of the same frequency, the third 
current differing in phase considerably from the phases of the two 
currents to be compared. This may be done by using two suitable 
d ynamometers (or wattmeters), passing the third current through, 
say. the two movable coils connected in series with each other, the 
primary current through the fixed coil of one, and the secondary 
current through the fixed coil of the other dynamometer. The two 
dynamometers then read аз follows :— 

LI kyl pl COS фу, 
and п. kell in COS Qs, 


where o, and o, are the phase differences between the current 
through the movable coila and the primary and secondary currents 
(J, and J,) respectively of the transformer. J,, being the same 
current in both dynamomsters, (фу Фа) is the phase difference 
between J, and Zp t.e., between the primary and secondary ourrenta 
of the transformer, it can be shown that 
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For small angles sin 0 is the radian measure of 6, and hence the 
reading of d, is directly proportional to Ө. 

The adjustment of the phase of 7,, may be effected by means of a 
suitable phase-shifting device. The current through the movable 
coils of the dynamometers may be obtained from the small machine 
provided with the movable stator, and the current through the 
primary winding of the transformer under test from the largi 
machine. The movable stator is then adjusted until one of the 
Then, if d, is made zero, 

d= k,I,l „ sin 6, 
and if d, is mede zero— 
d, — kl pln sin б, 
and 6 is calculable if the other factors are known. 

The method is employed for the tests previously referred to in 
this Paper, in order todetermine whether the active part of the flux 
in the current coil of a dynamometer wattmeter (that part of the 
flux which acts directly on the pressure-coil) is in phase with the 
main current. It is essential, however, that an instrument in which 
this is known to be the case is available for comparison. 

In measuring the phase difference between the primary and 
secondary eurrents of a transformer, the author has found gocd 
agreements between the result calculated from the wattmeter read- 
ings and those calculated from the measured displacement of the 
movable stator. But good agreement is not obtained with the two 
methcds when measuring the phase error in a wattmeter in which 
there are eddy currents. Also, in the case of such a wattmeter the 
value of the phase error 6 is found to be different when determined 
with the main-coil current leading relatively to the pressure-coil 
eurrent, from what it is when the main-coil current is lagging rela- 
tively to the pressure-coil current. 

In cases where the phase errors are calculated from the wattmeter 
readings, and not from the measurement of the angle through which 
the movable stator is turned, the following method of finally ad- 
justing the phase may be used. It is known that when an alternator 
is loaded the terminal potential difference lags behind the electro- 
motive force. So that if a finely adjustable rheostat be connected 
to the terminals of the variable-phase machine, the phase of its 
terminal potential difference may be varied over a moderate rang. 
and thus the final adjustment made at the test bench. The author 
has found this method particularly uscful,as the phase shifter is not 
operated by remote control, and the services of an assistant are not 
always available. The method should also prove useful whore the 
phase shifter does not admit of infinitely fine adjustment. 


EEE Ee 


Water-Power in the United States.—In a Paper in the 
“ Proceedings ” of the American Institute of Electrical Eng 
neers, Mr. C. W. Comstock gives some particulars of the pre 
sent state and possible future development of water-power m 
the United States. According to a report of the Commission 
of Corporations in 1912 the total amount of electrical powt 
generated from water supply (including plants under constru- 
tion up to June, 1911) was then about 6,000,000 в.р. Ап 
addition of about 2,500,000 н.р. might be made to include 
undeveloped power owned or controlled by concerns reporting 
developed power. The geographical distribution of water 
power is interesting. One-half of the population of the United 
States is east of the western boundary of the Ohio, and 60 pe! 
cent. of the developed water-power lies east of that meridian. 
On the other hand, there are curious anomalies, Thus, New 
England, which has only 8 per cent. of the hydro-electric power: 
has more than 40 per cent. of the manufacturing power. 1 
many cases such discrepancies are due to local circumstance 
Thus, on the Pacific the absence of coal (before the discover? 
of the oil supplies) led to water-power being highly developed. 
Large 8s it may appear, the existing developed hydro-electn¢ 
power in the States is but a fraction of the total water-power 
capable of development, estimated by the United States Geo- 
logical Survey at about 200,000,000 н.р. Future outlets for 
development require study. In the past the tendency has 
been to follow the demand for power, rather than to anticipate 
it. Electro-metallurgical work is a profitable outlet. he 
author also considers that the commonly expressed view that 
in the United States the fixation of nitrogen from the a P 
commercially impracticable owing to the high cost of power ¥ 
by no means proved to he correct, i 


— 
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THE CONDENSATION PUMP: AN IMPROVED FORM OF HIGH VACUUM PUMP.* 


BY IRVING LANGMUIR. 


Summary.—Two new types of condensation pump are described, one built wholly of glass and the other wholly of metal. 
these pumps a blast of mercury vapour carries the gas into a condenser. 


In 
The method by which the gas is brought into the mercury 


vapour blast in the condensation pump is based on a new principle, the gis to bo exhausted being caught by the blast of vapour 


and forced by gas friction to travel along a cooled surface. 


of m?reury striking а mercury covered surface are condensed (no matter what the temperature). 


“condensation pump ” is proposed. 


In a recent article in the ‘ Physical Review T the writer described 
a new form of mercury vapour vacuum pump, which was character- 
ised by its extreme speed and the high degree of vacuum attainable. 

This pump operated extremely satisfactorily, but was rather diffi- 
cult to make. Trouble was frequently experienced by some liquid 
mercury collecting at the bottom of the annular space, and this inter- 
fered with the free passage of gas into the pump. 


The Improved Type of Glass Pump.—To completely avoid these 
difficulties the design shown in Fig. 1 was adopted. In this pump, 
mercury vapour from the flask A is carried through the thermally 
insulated tube B to the nozzle L. The vessel to be exhausted is 
connected to R. The gas from this vessel passes through the trap G 
and the tube F into the annular space Ё. At P this gas comes into 


contact with the mercury vapour blast issuing from tho nozzle L, 
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Fio. 1. 


and is thus forced outward and downward against the walls of the tube 
C, and is finally driven down into the space D from which it escapes 
into the rough pump connection N. The mercury which condenses 
on the sides of the water-cooled tube C passes back through the tube 
M into the boiler A. 

By this construction none of the mercury which condenses passes 
` into the annular space Е, and thus the troublesome blast of mercury ° 
into the tube Р is wholly avoided. The glass blowing work on this 
type of pump is also much less difficult than on the earlier type. 

In order that the pump may function properly it is essential that 
the end of the nozzle L (Fig. 1) shall be located below the level at 
which the water stands in the condenser J. The other dimensions of 
the pump are of relative unimportance. The distance between L 
. and D must be sufficiently great so that no perceptible quantity of 
gas can diffuse back against the blast of mercury vapour, and so 
that a large enough condensing area is furnished. 

The pump may be made in any suitable size. Some have been 
constructed in which the tube B and the nozzle L were 1] in. in dia- 
meter, while in other pumps this tube was only $ in. in diameter, and 
the length of the whole pump was only about 4 in. The larger the 
pump the greater is the speed of exhaustion that may be obtained. 


* Abstract of an article in the “ General] Electric Review s (U.S.A) 
T Langmuir, '' Phys. Rev.," VIIL, 48 (1916). 


The action of this pump dep^nds primarily upon the fact that all the atoms 


It is for this reason that the term 


Operating Characteristics—In the operation of the pump the 
mercury boiler 4 is heated by either gas or electric heating, so that 
the mercury evaporates at a mcderate rate. A thermometer placed 
in contact with the tube B, under the heat insulation, usually reads 
between 100°C. and 120°C., when the pump is operating satisfac- 
torily. Under these conditions the mercury in the boiler A evapo- 
rates quietly from its surface. No bubbles are formed,so there is 
never any tendency to bumping. 

Unlike Gaede's diffusion pump, there is nothing critical about the 
adjustment of the temperature. With an electrically heated pump, 
in which the nozzle L was { іп. in diameter, the pump began to 
operate satisfactorily when the heating unit delivered 220 watts. 
The speed of exhaustion remains practically unchanged when the 
heating current is increased even to a point where about 550 watts is 
applied. Ў А 

The back pressure against the which pump will operate depends, 
however, upon the amount and velocity of the mercury vapour 
escaping from the nozzle. Thus, in the case above cited, with 220 
watts, tho pump would not operate with a back pressure excceding 
about 50 bars,* whereas with 550 watts back pressures as high as 800 
bars did not affect the operation of the pump. 


General Theoretical Considerations.—Vacuum pumps are character- 
ised principally by three factors. 

1. Back pressure against which the pump may be operated. This 
is the pressure on the exhaust side of the pump, as for example, at № 
in Fig. 1. 

2. Speed of the Pump.— Gaede has defined S the speed of a vacuum 
pump by the equation— 


v D» 
N— —] еа 
A = og 


where ¢ is the time required for the pump to reduce the pressure from 
Pz to pin a vessel having the capacity v. The speed is thus measured 
in cubic centimetres per second. In the case of a piston pump this is 
approxnpately equivalent to the piston displacement por second. 

3. Degree of Vacuum Attainable.—This is the lower limit to the 
pressure which may be obtained in a closed vessel connected to the 
pump. For convenience we shall refer to the back pressure acting 
on the pump as the exhaust pressure, while the pressure at which the 
gas enters the pump we shall call the intake pressure. 

Most mechanical pumps of, the piston type are built to exhaust at 
atmospheric pressure. But mechanical rotary pumps are frequently 
designed to be used in series with ‘rough pumps," in which case 
they operate with an exhaust pressure of a few hundredths of a 
megabar (1/5 cm. of mercury). Newer forms of pumps such as 
Gaede's molecular pump and diffusion pump require still lower ex- 
haust pressures (approximately 10—100 bars, roughly 0-01 mm. to 
0-1 mm. of mercury). Such pumps are always used in series with 
good mechanical pumps. 

The typo of mereury vapour pump shown in Fig. 1 operates with 
exhaust pressures ranging from 50 to 800 bars, depending upon the 
amount of heat supplied to the boiler A. 

With the exception of Gaede’s molecular pump, which gives a 
maximum speed of about 1,300 cubic cm. per second, mechanical 
high vacuum pumps have not had speeds exceeding 100 or 200 cubic 
em. per second. Gaede's rotary mercury pump, for instance, gives 
a speed of about 120 cubic cm. per second. In nearly all cases the 
speed of a pump is practically independent of the exhaust pressure 
against which it operates, unless this is raised above a certain rather 
critical value at which the pump ceases operating satisfactorily. 

With most types of vacuum pump the degree of vacuum attain- 
able depends to a large extent on the exhaust pressure used. This is 
usually due to leakage back through the pump. In the Gaede 
molecular pump, operating at low pressures, there is a strict pro- 
portionality (about 50,000 : 1) between the exhaust pressure and the 
lowest attainable intake pressure. 


THEORY OF THE OPERATION OF THE CONDENSATION PUMP. 


For à number of years the writer has been convinced that the 
collisions between gas molecules and a solid or liquid body against 
which they may strike, are in general almost wholly inelastic. Each 


_ * The bar is the C.G.S. unit of pressure: 1dyne per sq.cm. Опе bar 
is equal to a pressure of 0:00075 mm. of mercury ог about one-millionth 
of an atmosphere. | 
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molecule which strikes a surface thus condenses on the surface instead 
of rebounding, although it may subsequently re-evaporate. This 
condensation takes place just as well at high temperatures as at low, 
but at high temperatures the re-evaporation may occur so soon that 
it is difficult to detect the condensation. In this case the condensed 
molecules constitute an adsorbed film. The condensed particles, 
before they re-evaporate, are held to the surface by the same kind of 
forces as those which hold solid bodies together. This leads to a 
theory of adsorption which is in excellent agreement with experi- 
mental facts. It was by a direct application of these ideas that the 
writer was led to construct a high-speed mercury vapour pump. 


The author then describes the operation of Gaede's diffusion pump.: 


The principle underlying the action of this pump prevents rapid 
action, and realisation of this fact led the author to construct the 
{уре of pump shown in Fig. 1. The very first pump constructed 
operated perfectly satisfactorily, and gave a speed of about 1,800 
cubic em. per second. The action of the pump is based on radically 
different principles from that of the ejector. The most essential 
element in the operation seems to be the condensation of the mercury 
vapour at K, and the maintenance of a temperature in this region so 
low that the condensed mercury docs not re-evaporate. It is, 


therefore, suggested that pumps based on this principle should be . 


called condensation pumps. 
The distinction between the condensatión pump and the ejector is 
clear when we realise that in the ejector there is no necessity for 


cooling the walls of the tube, whereas tho condensation pump cn- 


tircly fails to operate unless this is done. 

If this later form of pump is examined during operation, it is seen 

that when there is a high vacuum on the intake side of the pump, 
practically no condensation of mercury takes place on the walls of 
the condenser C above the level of the point P. Та other words, all 
the atoms of mercury vapour leaving the end of the tube L have 
downward velocity components and therefore cannot pass up above 
the point P unless they first strike some body not having the corre- 
sponding downward velocity. If, however, the walls of the conden- 
ser are allowed to become heated then the mercury atoms from L 
collide with mercury atoms evaporating from the walls (which do not 
have downward velocity), and as a result of these collisions a large 
faction of this mercury vapour is deflected upward into the space Æ. 
This prevents gas from F from reaching the point P, where it might 
be acted on by the direct blast from L. 

When a small flow of gas is allowed to enter through R, so that the 
intake pressure is maintained at about 100 bars, it is interesting to 
observe that the line of demarcation below which thé con- 
densation occurs loses its sharpness, and that a considerable 
quantity of mercury vapour condenses above the point P. This is 
due to the collisions between the mercury atoms from L and the gas 
molecules, which are driven in close to the walls of the condenser C. 

Another interesting fact may be observed by watching the opera- 
tion of the condensation pump. The greater part of the mercury 
vapour which escapes from L condenses on the walls of € within a 
couple of centimetres below the end of the nozzle L. This indicates 
that the mereury atoms radiate out from the end of L in all directions, 
and show no particular tendency to continue to move in the direction 
in which the nozzle is pointed. This is essentially different from 
what happens in injectors or ejectors. It is well known that when 
steam escapes from a straight tube into the open air, the jet of steam 
continues to move in a nearly straight line for a considerable distance 
from the nozzle before it mixes to a large extent with the air. This 
effect evidently entirely disappears at very low pressures. This fact 
is in accordance with the kinetic theory of gases. At very low pres- 
sures the density of the mercury vapour is extremely small, whereas 
the viscosity of the gas is practically as great as at atmospheric pres- 
sure. The frictional effects of the walls therefore entirely pre- 
dominate over the inertia effect which at higher pressures leads to the 
jet formation. | 

Some special pumps have been built to operate by a combination 
of the injector and condensation pump principles, so that very much 
higher exhaust pressures may be used. In this way it has been pos- 
sible to operate a single mercury vapour pump producing as high a 
vacuum as the ordinary type of condensation pump. but exhausting 


at a pressure of about 20 mm. of mercury. Further development . — 


work will be necessary, however, before these pumps become as satis- 
factory as a condensation pump backed up by a mechanical pump. 


Condensation Pumps Built of Metal.—The condensation pump 
lends itself admirably to construction in metal. One type of pump 
Which has proved relatively simple in construction and efficient in 
operation is shown diagrammatically in Fig. 2. A metal cylinder, A, 
is prov'ded with two openings B ard C, of which B is connected to 
the backing pump. and C is connected to the vessel to be exhausted. 
Inside of the cylinder is a funnel shaped tube ¥, which rests on the 
bottom of the cylinder 4, Suspended from the top of tho cylinder is 
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а cup, E, inverted over the upper end of F. A water-jacket, J 
surrounds the walls of the cylinder 4 from the level of B to a point 
somewhat above the lower edge of the cup Ё. 

Mercury is placed in the cylinder as indicated at D. By applying 
heat to the bottom of the cylinder the mercury is caused to evaporate. 
The vapour passes up through F and is deflected by E, and is thus 
directed downward and outward against the water-coooled walls of 
A. The gas entering at € passes down between 4 and: E, and at P 
meets the metcury vapour blast, and is thus forced down along the 
walls of А, and out of the tube B. The mercury which condenses 
on the walls of A falls down along the lower part of the funnel F, and 
returns again to D) through small openings provided where the funnel 
rests upon the bottom of the cylinder. (A more detailed drawing 
of the pump as actually constructed is shown in the original article.) 

Pumps of this type have been made in several different sizes. A pump 
in which the funnel F is 3cm. in diameter and the cylinder A is 7 cm. 
'in diameter gives a speed of exhaustion for air of about 3,000 cubic 
cm. per second, and will operate against an exhaust pressure of 
200-600 bars, depending on the amount of heat supplied to the mer- 
eury. The energy consumption ranges from 100 to 500 watts. 
Very small pumps have also been constructed in which the tube F is 
only 0-6 cm.. and the cylinder A is only 2 em. in diameter. This type 
of pump gives a speed of about 200 cubic cm. per second. 

Degree of Vacuum Obtainable.—The condensation pump resembles 
Gaede's diffusion pump in that there is no definite lower limit (other 
than zero) below which the pressure cannot be reduced. This is 
readily seen from its method of operation. A lower limit could only 
be caused by a diffusion of gas from the exhaust side (N in Fig. 1) 
back against the blast of mercury vapour passing down from L. The 
| i mean free path of the atoms 
in this blast is of the order of 
magnitude of a millimetre or 
less, and the blast is moving 
downward with a velocity at 
least as great as the average 
molecular velocity( 100 metres 
per second for mercury).* 

The chance of a molecule 
of gas moving a distance of 
about 4:6 times the mean free 
path without collision is only 
l in 100. To move twice this 
distance the chance is only | 
іп 100°, &c. If the mean free 
path were 1 mm. the chance 
of a molecule moving a dis- 
tance of 4-6 cm. against thc 
blast without collision would 
be 1 in 1029, In other words, 
an entirely neglibible chance. 
However, if with any par 
ticular design of pump it should be found that gas does leak back 
against the blast of vapour, it is a simpl2 matter to increase the pres- 
sure in the blast or increase the distance against which the gas must 
pass back through the blast. "Thus, the construction adopted in 
Fig. 1 may be adopted where only a small part of the mercury is 
condensed close to the nozzle from which the vapour escapes, while 
the greater portion travels a considerable distance before condensing. 

As & matter of fact even in the type of pump with a single con- 
densing chamber such as shown in Figs. 1 and 2, there is evidence that 
the back diffusion is absolutely negligible under all normal operating 
conditions. | 

Of course, it must be realised that the condensation pump like 


Fia. 2. 


апу mercury pump, does not remove mercury vapour from the sys- 


tem to be exhausted. "The vapour pressure of mercury vapour at 
rdom temperature is in the neighbourhood of 2 bars. Ву inserting а 
trap such as that indicated at G (in Fig. 1) between the pump and the 
exhausted vessel, this vapour pressure may be lowered. 

For a very large number of experiments the presence of mercury 
vapour is not injurious. Ву use of solid CO, or liquid air the mercury 
vapour may be entirely eliminated. 

As has been pointed out previously, the vacuum actually attain- 
able by the condensation pump is usually determined by the rate at 
which gases are given off by the walls of the vessel being exhausted. 

By means of a new type of vacuum gauge devised by Dr. A. W. 
Hull, of the research laboratory, pressures as low as 10-5 bar obtained 
by the condensation pump have already been measured. There is 
little doubt but that pressures very much lower than this can be and 
have been obtained by cooling the bulb to be exhausted in liquid air, 
so as to decrease the rate at which gases escape from the walls. 


* 'l'his is apparent when we consider that np appreciable number of 
atoms piss up into the space £, 
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PHASE LAG IN CURRENT TRANSFORMERS. 


BY A. J. MAKOWER, M.A., AND A. WUST. 


The importance of determining the exact ratio of trans- 
formation of current-transformers and the phase-lag introduced 
by their insertion between the main circuit and the windings 
of meters has led a number of experimenters to develop a 
variety of methods of measurement of these quantities. Only 
recently P. de la Gorce has published details of tests, which 
appear in an abstract in THE ELECTRICIAN * containing a 
bibliography of the subject. 

The object of this article is to describe methods that are 
simple to carry out and capable of giving the required results 
rapidly under commercial conditions. . 

If two wattmeters И, апа W, (Fig. 1), the latter with a 
transformer, are connected with their shunt coils in parallel 
across the terminals of an alternator A, whose voltage is £, 
and with their secondaries so as to carry the currents Г, and J, 
supplied by the coupled alternators A, and 4,, the readings of 
the instruments are given by the equations 

W,=EI, cos 9 ; . (1) 

W,=EI, cos (ọ+ô) . (2) 
where Г, and J, are the primary and secondary currents of the 
transformer T under test and 6 is the angle of lag introduced 
by it. The angle o between the voltage E and the current Z, 
can be varied at will by altering the coupling angle between 
the alternators by means of the adjustable coupling B. If the 
Az 


^ 
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Motor 
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ratio of transformation of the transformer is given by 
A=I,/1,, and the ratio of the wattmeter readings by a=W, /W,, 
it follows that 


а= (соз д —зіп д tan 9) . (3) 
If any two points a, and a4 are taken at angles o, and c, 
Írom the curve given by a=f(9), it can be shown that 


a,—45 
аз tan фу —а, арф, ` sepu 
The value of 6 can be calculated from equation (4), taking 
several pairs of values, and the value of 4 is then obtainable 
by substituting in equation (3) the mean value obtained for д. 
This method was applied to a pair of similar current-trans- 
formers of a commercial type, whose rating was 75/3:5 amp. 
at 25/125 cycles. The transformers T, and T, were con- 
nected back to back in the position occupied by the trans. 
former T in Fig. 1. By this arrangement wattmeters W, and 
W:of the same range could be used. | 
If the nominal ratio of transformation of each of the trans- 
formers be called t, the nominal ratio of the combination will 


tan ó— 


be t/t—1. The actual ratios of transformation are А and E 


giving an actual combined ratio of transformation of 42, which 
we will call A. If the angle of lag introduced by each trans- 
former is 6, the angle of lag introduced by the combination 
may be written as À—26. 


* Tux ELROTRICIAK, Jan, )2, 1917, m 


The observed curve a=f(ọ) is plotted in Fig. 2. 

From this curve A and X can be calculated as explained 
above, using equations (3) and (4), but it is preferable to obtain 
these quantities graphically by plotting the curve a—f(tan 9). 
This is shown in Fig. 3, from which we see that AB=A cos A 


D 


i 
- 4, 
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and — tan CBD=A sin A. Inserting the particular values 
we have 


А cos A=1-01, 

A sin A— —0-0383, 
whence A=—2°10’ and A=0-983, 
giving 0——1?5' and 4-0-993. 
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While the forms of the curves obtained above are of general 
interest, their determination involves considerable time and 
careful calibration of the two wattmeters in order to get correct 
values of the quantity a. 

The tests are able to be greatly simplified if the value of д 
alone is sought and the wattmeters are used only as Zero 
reading instruments. Jt will be noted that if the curves 
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Wi-f(9)and W,-f(o) are plotted, the distance between the 
points where these curves cut the axis of c is the angle ô. 
Thus if some means is given to determine this difference angle, 
the angle д is directly obtainable. The previous arrangements 


were somewhat modified to carev this out. The transformers 
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T, and T, and the wattineters Wi and W, were connected as 
already described across one phase of a three-phase supply and 
the shunt coils of the wattmeters were connected to the 
secondary of a phase-shifting transformer P, the primary of 
which was fed from the three phase supply (Fig. 4). 

At any adjustment of the load of the transformers T, and T, 
the positions of the secondary of the phase shifting transformer 
were noted, for which the readings of the wattmeters W, and 


Fiu. 5.— VARIATION OF PHASE Lac, 


№. were respectively zero. The angle between these two 
p E Mas bids | 

positions is the required angle A, allowing for the conversion 
of mechanical into electrical degrees, and the determination 
of A is thus reduced to the measurement of a mechanical 
angle of rotation of the phase-shifting transformer. This angle 
was observed by means of a mirror mounted on the shaft and 
a reflected beam of light, The readings were taken on a scale 
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graduated in millimetres and giving 22mm. per electrical 
degree. The following experiments were undertaken in order 
to test this method. The variation of phase lag with the load 
current A was found to be as shown in Table I. and Fig. 5, the 
total secondary resistance being 0-96 ohm : the effect of varying 


Fic. 6.—SrconDary RESISTANCE. 


the resistance of the secondary circuit of the combination of 
the pair of transformers while maintaining the current 4 


constant at ] ampere js shown in Table II. and Fig. 6 ; lastly, ' 


the effect of varying the reactance of the secondary circuit was 
found to be as shown in Table III. and Fig. 7, with a constant 
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Fic. 7.—ADDITIONAL INDUCTANCES, 


з econdary resistance of 4-21 ohms, the current А being man- 


tained at 1 ampere. 


Table I u 
А (amperes) «eter eno totius © LO L5 20 | 2-0 | 3-0 4« 
a st Uta ааа 
^. MP E 2 Se S 30° Liy 12°67) 19-37 029 
Table П. 


‘Total secondary resistance (ohms)...| 0-06 | 1:53 | 2-60 | 3:23 | 4-20 


Nisei ——M—— —Q 2° 60' 2° 367 3° nE 21’) 3° 33 
О тыш — 

Added secondary ТА (hennes): EEA І UN | 0-001 | 0-005 [om 
Ce QUEEN ON 3° 337 3° T 2 0] а 


The above results have been given to show that the method 
that has been described is well suited for commercial use on 
account ot its directness and the speed with which the results 
are obtainable. 
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IN RADIO INSTALLATIONS." 


BY ROBERT H. MARRIOTT. 


Summary.—Various types of possible danger from radio installations are considered ; shocks to the operator, short-cireuit from 
lightning or from contact with high tension power lines, breakdown from the high-tension circuits of the radio transmitter itself, 


and harmful inductive effects from radio transmitters. 
avoiding the undesired effect, 


In this Paper the subject will be considered under four general 
headings: (1) Wherein dangerous shocks may be received from 
radio apparatus. (2) Wherein radio apparatus provides a path for 
currents other than radiocurrents ; (a) lightning, (5) antenn: coming 
into contact with lighting or power lines. (3) Wherein radio appa- 
ratus provides the current or potential by direct discharge. (4) 
Wherein radio apparatus provides the current or potential by 
induction. 

1. Injurious shocks may be received from the transmitter circuits. 
There aye, or were, a few cases of dangerous practice along these 
lines. One was to shunt the oj erating key so that the transformer 
secondary was at a fairly high potential when the key was open. 
Another dangerous method, and probably by far the most dangerous 
to the life of the operator, was to use a'ternating-current primary 
generators which gave an open circuit voltage as high as 500 or 600 
volts, and connecting that high voltage circuit through the operating 
key. Possibly it is reasonably safe to use a generator open circuit 
voltage as high as 250, but, all things considered, it may be best to 
bring this voltage down nearer 110, even if efficiency of transforma- 
tion has.to be sacrificed slightly. 

2 (а) The danger of fire being produced by lightning striking the 
antenna is apparently less than the danger in ways mentioned under 
headings 2 (b), 3 and 4. Personally, I have never seen lightning strike 
an antenna, nor have | seen evidence that lightning has struck an 
antenna. However, 1 have frequently seen antennz discharge to 
ground when lightning apparently struck at some distant point. 

2 (by. At one time a report was brought in that бертпе had struck 
a radio burning up the receiving apparatus. On invest/gation it was 
found that someone had changed the antenna wires from their former 
position апа had placed them across and above a 1,200-volt line. 


3. The greatest number of fires I have noticed starting from direct 
discharge of transmitters have been where roof insulators or deck 
msulators leaked current to the roof or deck, and where the roof or 
deck was of some combustible material. However, none of these 
fires have resulted in serious conflagrations, probably because they 
almost Invariably occurred during rain or very damp weather, tho 
dampness or rain serving both to short-circuit the insulator and put 
out the fire. 

Portions of transmitters, such as condenser supports, transformer 
supports. &c., have frequently been charred to some extent. There 
‘є less danger of fire being caused by the apparatus which is mainly 
in use now because, with the exception of auxiliary apparatus as 
used by one company, but now being discontinued, the plain antenna 
methcd of connection of the transmitter has been discontinued. 
This plain antenna connection brings the full spark gap potential 
to the roof or deck insulator, thereby causing it to break down. A 
majority of the cases observed where the roof or deck was set on fire 
were brought about by this type of apparatus. 

In the earlier days of radio work a common methed of bringing 
the antenna through the wall of the house was to bring this connec- 
tion through the middle of a large window pane. This practice was 
usually fairiy satisfactory and not very expensive. 

For inside work the writer adopted a general rule of providing sur- 
face insulation equal to eight times the sparking distance through air. 
For example, if the wire used in the circuit would spark to objects at a 
distance of 1 in. (2-5 em.) through air, this wire was held away by a 
porcelain тоа 1 іп. (2-5 ст.) in diameter and 8 іп. (20 em.) long. 
Porcelain cleats on series are probably as inexpensive an insulator as 
may be used for guving small antennas, considering their insulating 
qualities. 


1. For the purpose of this Paper the currents which are set up in 
conductors not connected to antenna, but due to the radio frequency 
currents in that antenna, will be referred to as “ induced radio 
currents,” and the transference of energy from the antenna to other 
unconnected circuits will be referred to as " by radio induction.” 


The greatest damages from fire which are known to me have 
occurred where the transmitters were not connected with the point 
Which took бге. In these cases the transmitter caused high poten- 
tials in conductors which were more or less distant from the trans- 
nutter: that is. these conductors acted somewhat as receiving an- 
tenne, and were close enough to rise to a high potential. Where 


Ni Abstract of a Paper read before the Institute of Radio Engineers, 
New York, 


In cach case instances are given, together with the proper means of 
In the original Paper some detailed experiments are described. 


these conductors consisted of telephone circuits the lightning arresters 
provided on the telephone circuits usually short-circuited to ground 
by the fusing of the metal in the arrester. 

This grounding of the telephone circuits usually rendered the 
telephone circuit inoperative. In the cases of lighting and power 
circuits carrying direct current or alfernating current, such as 60 
cycle alternating current, the high potential radio frequency alter- 
nating current induced on these lines was apparently superimposed 
on the direct current or audio frequency alternating current. The 
radio frequency current produced on these lines was frequently of 
very high voltage comparatively while the other current (direct or 
audio frequency) on the lines was of comparatively high amperage. 
When the radio potential occurred at a point within striking distance 
of an object at opposite potential it apparently discharged. and 
carried the direct current or audio frequency current over after it. 
In many cases the arcs so formed held until the terminals of the are 
or part of the circuit burned away. Power transformers, lighting 
transformers, motors, generators, relays, magnetos, wattineters, 
ammeters, voltmeters, lamp sockets, rosettes, &e., burned out or 
were rendered inoperative apparently from this cause. On a number 
of occasions lamp cord carrying 110-volt direct current or 60-cycle 
alternating current. has been short-circuited, and on one oceasion an 
З ft. (2-4 metres) drop cord disappeared in flame and a near-by motor 
was short-circuited. On other occasions lamp cord lying against 
wocden moulding short-circuited and burned, setting fire to the 
wocden moulding. On these occasions, people were near-by and put 
the fire out before it reached any material magnitude. 

On one occasion receiving and transmitting apparatus were 
located very near to the transmitter. The result was that motor and 
generator windings, relay windings, reactance coil windings, &c., 
were repeatedly short-circuited. This was stopped by providing 
radio frequency paths through condensers across points which de- 
veloped high radio frequency potential ; also, by placing the wiring 
in ground d iron conduit, and the short sections of wiring of the 
switchboard in grounded lead-covered wires ; and finally, by placing 
a grounded wire netting sereen between tho transmitter and the 
apparatus. All of these expedients were put into effect before 
noticeable potentials were avoided. 

Radio frequency currents possibly in some cases have been super- 
imposed on high-tension circuits of the transformers, at least across 
portions of the secondary of such transformers. It is not quite so 
easy to conceive how this radio frequency potential may occur in the 
secondary where so many turns of fine wire are used.* However, 
when transformers were placed in certain relation and near radio 
frequency circuits they broke down sometimes between sections and 


sometimes from secondary to primary, and similar transformers 


when substituted and moved further away or turned at an angle did 
not break down. 

In the United States in 1901, in order to prevent induction in mast 
guys, these guys were made of rope. [In 1902, owing to the stretching 
and contraction of the rope in dry and wet weather, the writer sub- 
stituted steel guys with rope blocks and falls at the bottom of the 
guys to serve as both insulators and as means for adjusting the guys. 
About this time, or before, others used wooden strain insulators in 
the guys. On some occasions both the rope insulators and the 
wocden strain insulators were burned by current leakage between the 
guys and ground. Even on shipboard attempts were made at times 
to insulate guys and stays between masts, However, owing to the 
difficulty of providing indulation which would not leak, the prin- 
ciple of thoroughly grounding the stays and guys was adopted. 
Stays and guys and other metallic conductors, such as hand rails, 
occasionally discharged to passengers, causing considerable excites 
ment and fear on the part of some steamship compames that passen- 
gers might be electrocuted. The remedy used for this was thoroughly 
to ground stays and guys, &c. Even the metal whistle cords on 
vessels occasionally discharged to damp wocdwork, &c., and often a 
person who tried to manipulate the whistle received a shock. These 
were grounded by using flexible wire ground connection. Steel 
beams, steam pipes, long bolts, anchor chains, and other conducting 
materials, on vessels, have been known to spark to ground or to other 
conductors. Conduits containing electrical wiring have apparently 
discharged to the ends of wiring where the conduits were not 


* A probable explanation is the distributed capacity of the secondary 
windings and consequent internal resonance effects with breakdown. 
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grounded. Metal roofs in the vicinity of land stations, and metal 
roofs of wharves, have discharged to ground, causing charr'ng of the 
wocd to such an extent that fear of fire resulted. 

On account of sparking on their vessels, one line had a tendency 
to accuse the radio apparatus of being responsible for nearly any- 
thing that went wrong with the electrical circuits on the vessel, even 
going so far as to say that the radio currents went down through the 
vessel and into the water condenser of the engine, and caused electro- 
lysis to such an extent that the water condenser had to Бе replaced ! 

On a line where the vessels were almost entirely constructed of 
wood, sparking, charring, and injured apparatus resulted at a 
number of points. The mast stays were wrapped with houseline 
and passed through thimbles connected to the hull of the vessel, 
thereby insulating the mast stay from the hull of the vessel by 
the housline. This housline was set on fire and burned away, due 
to the sparking between the mast stays and the hull of the vessel 
via the thimble. On these vessels the mast head lights. running 
lights, and port and starboard lights, were connected to the pilot 
house signal light switchboard by means of rubber-covered twin 
conductors without metal covering. All of these signal light cir- 
cuits were burned out from time to time due to sparking across the 
lines or between the lines and ground. Annunciator circuits and call 
bell cireuits throughoutethe vessels discharged to metal portions of 
the ship, and in some cases caused slight charring of wocdwork. 

On one occasion a steamship company asked that their vessel 
be gone over with à view to preventing any possibility of igniting 
explosives which they expected to carry. In this case it was recom- 
mended that all metallic conductors in the hold and in the vicinity 
of the hold be thoroughly grounded and electrically connected 
together, even the short metal ladders and supports wh'ch extended 
from one deck to another. 

Three instances are recalled of wooden masts set on fire due to 
the discharging of guys to each other through the woodwork of 
the mast.: In two of the cases the masts were burned off several 
feet from the top. In these cases the guys were 50 ft. (15 metres) 
or more from the antennae. | 

It has been found that radio currents were induced in the metallic 
paint on masts,and on some occasions the metal paint was removed 
and a portion of the mast varnished. Some years ago it was the 
rule to make all radio masts of wood. Alse wooden top masts 
have been required on shipboard because of the radio apparatus. 

Regarding the ability of sparks to start fire, that obviously de- 
pends on the heat developed by the spark and the heat required 
by the combustible material. Very small sparks are almost uni- 
versally used for igniting gas or gasoline vapour in grs engine, and 
it is quite possible that similar gas might be ign i: by equally 


small or smaller sparks on shipboard or at other po nts near radio. 


stations. Sparks developed by radio transmitters might be capable 
of igniting oils such as are found, for example, in the paint lockers 
on vessels. Theoretically, radio might cause distress conditions 
by setting the ship on fire and then relieve these conditions by bring- 
ing aid! | 

While the Paper has been confined practically entirely to per- 
sonal observations, the conclusion is not to be drawn that the dam- 
aging results always occur. The instances mentioned practically 
cover all the cases noted during a pericd of about 15 years’ use of 
radio frequency circuits, including radio frequency apparatus 
operated under a large variety of relations to adjacent conductors 


at stations on both coasts of the United States, at numerous points. 


inland, and on the vessels of several nations. 

Protection against radio frequency currents of dangerous poten- 
tial being induced in low potential direct current of audio frequency 
circuits may be brought about to a cons‘derable extent by taking 
advantage of the ways in which radio frequency currents differ 
from direct current and audio frequency currents. 

Condensers of small capacity impede radio frequency currents 
very much less than audio frequency currents (that is, radio fre- 
quency currents usually find an easy path through small con- 
densers, while practically no 60-cycle current or direct current 
will flow through small condensers). For practical purposes small 
condensers may be assumed to be good conductors for radio fre- 
quency currents and insulators for direct current and alternating 
current having frequencies in the neighbourhood of 30 to 560 cycles. 

Condensers have keen installed in series with fuses to ground. 
This practice is objectionable because if the fuses burn out, the 
lines are left unprotected at a time when such protection is most 
likely to be needed, and unless the fuses are in some way arranged 
to notify some person, it is quite probable that they will not be 
known to have burned out until after damage occurs to the low- 
tension circuits. 

Mica condensers in which lead foil was used have been found 
to provide automatic self-fusing devices without destroying the 
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service ability of the condenser ; for example, when a sheet of mica 
punctured making a small hole, the lead foil melted away from 
around the hole until the arc was extinguished and the condenser 
then operated as before. | 

Radio frequency currents do not penetrate very far into the 
conductor, or flow to any great extent in a conductor when that 
conductor is screened by a concentric conductor such that the 
radio frequency may flow in the concentric conductor; thus, for 
example, very little if any radio frequency current will be induced 
in a pair of rubber covered copper wires enclosed in an iron conduit, 
where the iron conduit is grounded at intervals. 

Low potential circuits have often been protected from radio 
frequency potentials by grounding the low-potential circuits through 
high res'stance rcds made up of carbon and clay; and in some 
cases by using incandescent lamps between the conductors and 
ground. The writer has always considered this an objectionable 
practice, because to some extent it grounds the low-potential cir- 
cuits, which are usually better ungrounded. Also, according to 
the experience of the writer, these high resistance grounds have 
apparently offered, as a rule, greater impedance to the radio fre- 
quency currents than small condensers offered. Slate switchboards 
sometimes served as protectors to low-frequency circuits because 
their resistance was sufficiently low to allow them to act much as 
the high resistance protective rods. 

Less trouble has occurred since more metal has been used in 
the construction of ships, in the form of bulkheads, decks and 
supports. In addition, the doing away with wiring in wooden 
moulding and the substitution of metal moulding, conduit and 
metal-covered cable bas prevented radio frequency currents from 
being produced in the direct current and audio frequency wiring. 
Lead-covered wire has been used sometimes, but has occasionally 
caused trouble when the lead has been mechanically forced through 
the insulation and against the copper. It is probably preferable 
to use lead-covered wire in protecting metal conduit with drains 
in the lower portions of the conduit to take care of sweating, &c. 

Besides preventing sparking, another reason for thoroughly 
grounding the stays and mast guys on vessels was the assumption 
that less energy is absorbed from the radio waves by thoroughly 
grounding these stays than that which would probably be con- 
sumed in the resistance over leaking insulators. 

The increasing knowledge and improving practice of profes- 
sional radio engineers decreases the probability of damage. How- 
ever, inexperienced persons install transmitting and receiving 
stations from time to time, using such various types of apparatus 
as their circumstances and knowledge provide. Such stations 
as these are frequently erected in private houses, where sparks 
may occur on combustible material, and where telephone and 
lighting wires may not be protected by conduit or grounded metal- 
covered wire, and where the antenne may be above or may parallel 
near-by telephone, fire alarm, lighting and power wires. It might 
be useful to offer a set of rules to cover the various possibilities, but 
that would require very careful study, if these rules were drafted to 
prevent imposing hardship on the young experimenter and radio 
student, who generally is limited as to means. 

Rules might be prepared by a joint committee of the American 
Institute of Electrical Engineers and the Institute of Radio Eng: 
neers. These would make a useful addition to the underwriters 
rules and improve engineering practice.' ; 

The radio laws which require low decrement and practically 
single waves to be radiated from transmitters, made for the pur- 
pose of preventing interference, may serve as a protection against 
radio transmitters causing damage. These laws, with their resulting 
regulations, aid in eliminating the plain aerial type of transmitter 
whereby the antenna was raised to excessively high potentials, and 
because of the'lower decrement, near-by circuits, unless their natural 
period is somewhat near that of the radio frequency, may not be 
excited to such an extent. High group frequency transmitters 
and especially transmitters of constant amplitude waves use lower 
voltage for equal power, which results in lower voltages being induced 
in near-by conductors. These types of transmitters are coming 
into general use, and the constant amplitude wave transmitters 
may be the transmitters of the future. Therefore the probability 
of damage should continue to decrease. 

When the current flows in an antenna, magnetic and electro- 
static fields are procured around that antenna; therefore, all con- 
ducting materials in these fields are conductors in the dielectric 
of a condenser, and at the same time they are conductors which cut 
a magnetic field. Considering the antenna as one plate and the 
earth as the other plate, and the air between all parts of the antenna 
and the earth as the dielectric, all conductors within this air space 
will be at a different potential from both the antenna and the earth, 
while this condenser is being charged. As the antenna may be per- 
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icdically charged to a high potential, the conductors in the dielectric 

may be periodically at a high potential with respect to earth, depen- 
ding on their distance from the earth and from the antenna. If 

these conductors are at any time raised to a potential sufficiently 
high to break down the solid or air insulation between them and earth, 
they will discharge or spark to earth. Now, if these conductors 
are carrying another current such as direct current with a direct- 
current P.D. to ground, then the direct current will, as a rule, it 
may possibly be said, follow the spark, and establish an are which 
may hold until the circuit is opened by some portion burning away 
whether that portion be a fuse, a wire line, or generator winding. 

In the same manner both terminal wires of a motor or gencrator 
may spark simultaneously to the armature соге, and produce a short- 
circuit. 
grounded, because the motor or generator usually occupies a relatively 
different position in the dielectric from that occupied by the line wires. 

Where conductors are within sparking distance of the antenna 
‘a discharge may take place, although the conductors may be insu- 
lated from ground and from the antenna, and this for the same 
1eason that such conductors discharge to ground. For example, 
antenna circuits frequently discharge to such small masses of metal 
cs wood screws, although the surrounding жоса is a роса insulator. 

Conductors are usually so placed as to cut the magnetic пев 
emanating from the antenna or the closed circuit of the transmitter ; 
and a P.D. between the ends or portions of a system of such con- 
ductors may result which will break down the insulation. If these 
crds or portions are, for example, the opposite terminals of a motor 
or generator, or the terminals of a magnet, a short-circuit may 
result. The electrostatic and magnetic fields may work together 
to produce such damage. 

The shorter waves formerly used: may have corresponded more 
nearly to the natural wave-lengths of conductors which were found 
on shipboard in the lower potential circuits than do the longer waves 
wed at present. When the conductor which tends to spark to 
ground or to the frame of a dynamo is connectcd to ground or to 
the frame through a condenser, and where that condenser is relatively 
of much higher capacity than the capacity of a conductor to ground 
or to the object to which it tends to spark, the effect is probably 
somewhat similar to bringing the conductor quite near to the ground 
or the frame, and the nearer the conductor is to ground or to the 
frame the lower the P.D. that exists between the conductor and 
ground or frame; that is, the conductor will be brought to a 
point of lower potential in the potential gradient between the 
antenna and ground. Or this protective condenser may be pos- 
sibly regarded with fair correctness as a very low impedance so far 
аз the radio frequency potential is concerned ; and where a rela- 
tively low impedance is in circuit the potential across that impe- 
dance must be relatively low. In other words, a relatively low 
Impedance is provided for the radio frequency current around the 
insulation provided for the direct or audio frequency current. 

Particulars are given of some tests made at the United Wireless 
Telegraph Company's Manhattan Beach station on August 21, 1909, 
to show conditions of discharge. 

Considering the antenna and earth together with the intervening 
ат ав а condenser, if we wish to protect conductors in this air diclec- 
tric against discharges from one plate or the other of this condenser, 
we must do one of two things. Either thoroughly insulate the 
conductors to be protected or connect them electrically to the plate 
to which they have a tendency to distharge; that is, they must be 
thoroughly insulated or made part of one plate or the other. As the 
insulation between low-voltage circuits and ground is. as a rule, only 
sufficient to insulate the normal potential on the low-voltage circuits, 
16 ig necessary to provide means for connecting these circuits to 
ground so far as radio frequency currents are concerned, or to enclose 
them within the ground plate of the condenser rather than in dielectric. 

е case is one of conductors subjected to alternating stress in 
the dielectric of a condenser and at the same time to an alternating 
magnetic field. 

The problem is to prevent these conductors from sparking. "The 


usual solution is to ground thoroughly all conductors which are 


not there for the purpose of carrying current, and to enclose current- 
carrying conductors in grounded metal coverings (e.g., metal con- 
duit). Where this is not practicable it is desirable to connect the 
current-carrying conductors to ground and to each other through 
Condensers (e.g., lead foil and mica condensers of approximately 
0-17 uf. Capacity tested at 500 volts 60-cycle alternating current, and 
enclosed in copper watertight cases). In building a radio station it 
'* desirable to place all current-carrying conductors (other than 
radio) underground so far as practicable (and especially telephone 
jerductors). The first continuous-grounded metal deck of a vessel, 
aot the radio transmitter, may be usually considered as the surface 
the ground in so far as this protective effect is concerned. 


This may occur whether or not the motor or generator is, 
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WATER POWER AND POWER TRANSMISSION IN THE 
UNITED STATES.* 


BY DR. LOUIS BELL. 


During the past 12 months developments in power transmission 
have been in the direction of consolidation rather than striking new 
methods. 

One point of interest is the prospect of Icgislation affecting the 
use of water-power. "lhere is, however, little danger of such a 
thing as a water-power trust, nor, with sane regulations, is there 
likely to be. At present legislative enactments have tended to 
restrict. the free development of water-power, and have, therefore, 
hindered rather than helped the development of power transmission. 

Another debateable question is the linking-up of transmission 
systems so as to cover the country with an adequate network and 
facilitate the free use of power. Most of the consolidating schemes 
of this kind have been beneficial, although in a few cases they have 
served as an exeuse for watering of capital and no useful service 
served. 

Every addition of an electric power station to a growing network 
means greater security against interruption of service and more 
efficient. use of conducting material; with copper costing nearly 2s. 
à pound this is no mean advantage. 

The chief technical advance is still in the direction of higher volt- 
ages. With the advent of suspension insulators the limitations of 
earlier days have for the most part disappeared, and with copper at 
its present price the tendency must be steadily upward. 50,000- 
100.000 is now regarded as quite reasonable, and conservative. 
The rapidly increasing use of outdoor sub-stations means lessened 
cost of supply from ramifying lines, enabling labour to be used for 
inspection and ecntrol rather than for idly watching the operation of 
trensfonvers and switches. | 

The earl er high-tension switch gear was costly, bulky and incon- 
venient to control, The linking-up of stations to a common system 
of supply is leading to greater simplification, Each plant acts as a 
reserve for the other, and need not be elaborately equipped for 
reserves. A generator and its high-tension transformer are now 
regarded as on? unit, the units being linked together with sufficient 
etectro-dynamie cushioning to secure safe operation. 

The time is coming when networks will be regulated as a whole, 
and not merely in parts. The use of synchronous apparatus, loaded 
if convenient or unloaded if necessary, for regulating purposes has 
long proved its value, and is capable of giving wonderful steadiness 
to the performance of systems covering hundreds or even thousands 
of square miles. | 

In these days the difficulties of simple straightaway transmission 
are almost negligible, granted seund construction methods and 
reasonable care. Attention will therefore be centred more and more 
upon working our mass operations, a campaign of the organised 
armies of industrial science. 


Steel for Aeronautical Purposes.—In a Paper before the 
Aeronautical Society of America, Mr. G. A. Richardson dis- 
cusses the selection of steels for air-craft work. Originally 
wires for stays were made as strong as possible to reduce 
weight, but this resulted in a wire so hard that difficulty was 
experienced in forming the eye and bend for the terminal 
connection of the wire. The best material, as now used, com- 
bines with sufficient hardness and tensile strength and tough- 
ness, & certain ductility. High grade carbon steels are now 
regarded as best for the purpose. Protection against corrosion 
is important; galvanising and tinning with a protective 
coating of paint should be used. This also applies to struts, 
for which chrome-nickel steels are suitable For the engine it 
is mecessary to avoid steels that corrode easily. Prof. Lucke, 
of Columbia University, recommends the use of ordinary com- 
paratively low carbon steel, and objects to alloy compositions 
on the ground that they are easily spoiled by over-heating. 
A 25 per cent. nickel steel is free from this objection and has 
the additional advantages of being highly resistant to corrosion 
and is non-magnetic. Three per cent. nickel steel is recom- 
mended for valve parts. 


* Abstract of an article in the ‘‘ Electrical World.” 
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Editorial and Publishing Offices: — 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Teepkone : City 9853 (4 lines). Telegrams: “ Bentrotric Fleet London." 


THE DISTRIBUTION OF COAL. 


We are glad to find that at last more serious attention 
is being paid to the question of the control of our coal sup- 
ples during the war. 
importance of this subject. So long ago as May, 1215, 
conference of the Institution of Electrical Engineers d 
the Institution of Gas Engineers was held to urge upon the 
Government the necessity of doing something in this 
direction. Unfortunately, Government action so far has 
been tardy and unsatisfactory. Last Friday, however, the 
Controller of Coal Mines issued a statement showing how it 
was proposed to deal with the distribution of coal during 
next winter, the scheme to be put into operation on 
September loth. Briefly, this scheme consists in the 
division of the country into a number of coal-producing 
districts, and the limitation of supplies in any district to 
those from its own collieries or from the nearest coal- 
producing districts if these collieries are insufficient for the 
purpose, and the elimination of long distance transit. 

One effect of this restriction will be that certain con- 


sumers will no longer be able to obtain such good coal as. 


that to which they have become accustomed. In many cases 
this will be a minor disadvantage, to be accepted as one of 
the many evil accompaniments of war. On the other 
hand, mineral trafic on the railways will be relieved. It 
is estimated that by this means no fewer than 700 million 
ton-miles annually will be saved on the transport of coal 
bv rail. This sounds a very large figure, and will strike 
the popular imagination. Actually, however, the pro- 
portion is not so enormous when it is borne in mind that 
the Coal Control Department, according to the official 
statement, will have to deal with 42 million tons of coal 
per annum. From this it follows that the saving in truck 


mileage, which is the important point, is not a great per- 


centage of the whole. This figure, however, does not take 
into account the mileage of empty wagons. There should, 
therefore. be a large saving of truck mileage bv this scheme, 
and, what is probably more important, the elimination of a 
considerable amount of marshalling and shunting of coal 
trains, Which at present interferes with other traffic and 
renders the working of our railways more difficult than it 
need be. The scheme refers chiefly to coal which is being 
conveved over long distances or on cross-country Journeys 
—1.е., to that class of traffic which is a prolific source of 
trouble i in view of the depletion of railway staffs and rolling 
stock. 

We are glad to note that there has been a free inter- 
char ge of oj inions with the District Coal and Coke Supplies 
Committees as representing the coiiery owners and with 
re, resentative factors and merchant; so that the scheme 
should prove generally acceptable. Water-borne coal, 
anthracite, and coke will be unaffected by the proposed 
arrangement. In order to meet the needs of special con- 
sumers arrangements are being made to issue certificates 
authorising supplies of coal of special types required by 
steam га sers, users of gas producers, ete. From the point 
of view of the owners of railway wagons the scheme should 
be attractive, as it will permit of a better turnover for the 
wagons and tend to minimise stoppages at collieries due to 
delays in the working back of empty wagons. 
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It is noticeable that the Controller of Coal Mines also, has 
under consideration various details in connection with the 
use of coal. Ina statement which was published in our last 
issue Various suggestions are made with a view to effecting 
economy. In this statement we are glad to note that the 
Controller acknowledges the economy secured by public 
power supply. To increase this economy, factory owners 
are urged to give up private generating plants and to take 
their power requirements from an outside source. Any 
such policy, of course, will necessitate the enlargement of 
existing power stations to meet the load, and with this end 
in view the Controller will assist as far as possible in obtain- 
ing priority for plant, provided a substantial coal saving 
can be demonstrated. 

Attention is also called to the desirability of using locally 
produced coke and coke breeze in place of coal, to ‘the cur- 
tailment of early and late tramway running, and to the 
desirability of electric cooking and heating. We doubt if 
much is to be gained by the curtailment of tramway 
services. On the other hand, the cutting down of domestic 
fuel in the shape of raw coal is highly desirable; but here 
again any serious extension of electric cooking and heating 
means that the supply authority must have means to meet 
the load so obtained. 

Further, attention is drawn to the desirability of inter- 
linking existing power stations by means of underground 
cables, or, "in suitable cases, by temporary overhead 
wires over the intervening country." The reference to 
"temporary overhead wires" strikes us as somewhat 
curious. For many years power engineers have been 
striving for the use of overhead transmission lines which 
would be far from temporary. The idea of using under 
ground cables if they can possibly be avoided, or of erecting 
transmission lines with a view to their replacement by 
underground cables at some later date, will not be a 
pleasant. prospect to any supply engineer. 

We regret that in the official statement so far issued 
there is no reference to the regulation of coal prices. We 
trust that something will be done in this direction before 
next winter; otherwise there will be widespread dissatis- 
faction. The Coal (Limitation of Prices) Act has by no 
means produced the desired effect, and we doubt if it has 
reached the middleman. There is also one other point. 
Klectric power stations have suffered severely during 
the last year or more from the inferior quality of the 
coal which they now obtain. The present scheme pro- 
vides for the abrogation of contracts, though at the 
same time it permits of special qualities of coal being 
transmitted from one area to another for manufacturing 
purposes where any special varieties are necessary. 
Under these conditions it may well be that the power 
engineer will find himself in a still worse plight through 
being supplied with coal which is still more inferior. 1t 
is important that the authorities should learn that the 

capacity of a power station does not depend merely upon 

the size of plant which it contains, but also upon the 
quality of the fuel with which it is supplied. If the boiler 
capacity is, for all practical purposes, largely reduced by 
burning inferior coal, the full capacity of the turbines ceases 
to have a meaning. It appears to us that in any scheme 
for the efficient utilisation of fuel, attention should be paid 
to this aspect of the question. Coal of good quality should 
be supplied to power stations. To carry on our railways 
coal containing 20 per cent. of ash is not merely bad policy 
from the point of view of cutting down the capacity of our 
stations, but it is also utilising railway rolling stock in- 
efficiently by carrying a large proportion of worthless 
material. 
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EFFECT OF CURRENT-LIMITING REACTORS ON TURBO-GENERATOR SYSTEMS 
UNDER CONDITIONS OF SHORT CIRCUIT.* — 


BY P. B. JUHNKE. 


Summary.—A cable breakdown near а generating station which resulted in a second breakdown on the same line within the 


station, prevented the oil-switch from automatically disconnecting the fault. 


The conclusion is drawn that without reactors the 


damage resulting would have been considerable and the service interruption far more general and serious. 


This Paper contains an account of a cable breakdown near the 
generating station, which resulted in a second failure on the same 
line within the station, between the current transformer and the 
automatic oi] switch, thereby preventing immediate operation of 
the latter. The system in question is amply protected by reactors 
on the generators and between sections of thé 'bus. 


Events Before and During Trouble. —The system in question is that 
of the Commonwealth Edison Co. The breakdown occurred at the 
Quarry-street station on line No. 223. When, after about 15 seconds, 
the short circuit had cleared itself, about 80,000 kw. of system load 
had been automatically disconnected by the operation of the pro- 
tective devices in the sub-station. This resulted in a rise of the 
system frequency, which caused three of the four Quarry generators 
to trip out on the steam end. 
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Fig. 1.—DtrfAGRAM OF SYSTEM AS OPERATED AT TIME TROUBLE 
OCCURRED. 


Àn investigation revealed the fact that the connector between oil- 
switch leads and current transformers on В and C phases of this line 
had burned off and that one of the leads had' established an arc to 
a ground 'bus and the other to a bolt embedded in concrete. The 
arc had damaged the relay wiring on B and C phases of line No. 223, 
making these two relays inoperative, but leaving 4 phase relay in- 
tact. A test indicated that the line had burned open on B and C 
phases outside of the station, and that A phase was grounded. 

When repairs were made it was found that this burn-out had 
occurred within а very few feet of a previous burn-out on another 
line, and it was thought best to dig up the conduit. It was found 
that an adjacent duct wall had been broken and that the lead had 
been burned from one side of another line in this same duct. 


‘Analysis of Sequence of Events.—1t is believed that when the fault 

outside was established, the great rush of current, largely due to the 
-nearness of the fault to the station 'bus, caused the joint between 
the lead from the oil-switch and the current transformer to break 
apart on both B and C phases. It is probable that when the arc to 
ground was established, the arc to the short-circuited cable was 
maintained until 4 phase broke down either to ground or to one of 
the other phases, which caused the 'd phase relay to open the oil- 
switch, thereby clearing the trouble from the 'bus. 

Description of System.— The total capacity of the 25-cycle, 9,000- 
volt system here concerned consisted of 17 generators and a 5,000-kw. 
frequency changer of a combined capacity of 251,000 kw., each of 
the generators having, including its externa] reactance, a total re- 
actance of approximately 8 per cent. The load carried was approxi- 
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* Abstract of a Paper read before the Am.Inst. E. E. 
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mately 200,000 kw. This svstem, at the time of the trouble, con- © 
sisted of :— f 


Station or Section. | Gencrating | Number of Load. 
capacity. machines. 
Northwest ................. il 50,000 kw 2 50,000 kw. 
Fisk A. Section ............ | 0,000 » 5 48,0 0 » 
Fisk B. Section ........ ... ' 80,00 › ,, 6 55,000 ,, 
Quarry St. ....... | 61,000 ,, 5 49,000 , 
| 251,000 kw 18 902,000 kw 


The relays on the tie-lines are of the bellows type, with a setting 
on each line as follows: Minute, 9,375 kv.a.; 2 seconds, 11,700 kv.a. 
and inst., 14,000 kv.a. Fig. 1 is a diagram of the system as it existed 
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Fic. 2.—DiAGRAM OF GENERATOR CAPACITY— LOAD CARRIED AND LOAD 
AUTOMATICALLY DISCONNECTED. 


at the time the trouble occurred. The synchronous apparatus sup- 
plied by the different sections was :— . 


Apparatus in sub-stations. 


2 Sections. ———— 
Synch. conv. Synch. motors. 
Northwest усева J sub-stations 2 sub-stations 
Fisk A Section ..................... 20 : 3 А 
Fisk B Section ........ ............ 18 А -o'd 3; 
Quarry St. Loeeeeecivs esos ннн 15 к 010 РА 


Effect of Short Circuit on System.—At the time the trouble occurred 
nearly all the synchronous apparatus feeding from Quarry-street lines 
was automatically disconnected, about 70 per cent. through opera- : 
tion of alternate-current overload relays opening oil switches, 
apparently due to back feed into the short circuit; about 28 per 
cent. due to reverse current or low-voltage release relays tripping 
direct-current circuit breakers. This ratio of apparatus discon- 
nected by operation of oil switches to that disconnected by operation 
of direct-current breakers is exceedingly small in the stations supplied 
by either of the Fisk-street sections, while none of the apparatus on 
Northwest lines was disconnected on the alternating-current side. 
The only machine which was automatically disconnected on the 
alternating-current s‘de on Fisk B section tripped out because it was 
operating in parallel on its direct-current end with a machine twice 
its size, feeding from Quarry-street, due to the overload caused by 
the reversal of the latter, on which only the direct-current breakers 
opened. Fig. 2 is a diagram of generating capacity, load carried and 
load interrupted when trouble occurred. 
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This diagram clearly demonstrates the beneficial effect of current- 
limiting section or 'bus reactors on the stability of apparatus on the 
sections protected by them. The rather considerable loss in load on 
Fisk A and B sections was mostly due to direct-current circuit 
breakers opening in some of the sub-stations supplied by А and В 
sections, which in a large measure was caused by overloads from the 
interruptions to sub-stations which had been supplied by Quarry- 
gtreet lines. 

Prabable Values of Short Circuit.—Calculations to determine the 
dimensions of the short-circuit current and stresses due to them can 
only be approximate. Certain assumptions. however, can be made 
which will permit of determining the maximum values of the current 
into the fault. These are :— ! 

1. That the fault in the cable was of negligible resistance. 

2. That the behayiour of the Quarry-street machines is comparable 
to that of the Fisk-street machine. 

3. That the synchronous apparatus connected to Quarry-street at 
the time the trouble occurred, returned energy at a power factor of 
about 10 per cent. for the 230-volt synchronous converters. and 
motors and 5 per cent. for the railway converters. 

Based on these assumptions, the maximum short-cireuit current 
is made up of the following components :— | 

(a) Current supplied by the Quarry-street generators. 

(6) Current supplied by the Fisk-strect generators. over tie-lines 
A and B. 

(c) Current supplied by synchronous apparatus directly connectcd 
to Quarry-strect lines. | 
This is determined by taking the short-circuit currents of the three 
parts and combining them vectorially. This gives the combined 
impedance, to which then is added the impedance of the faulty line, 
giving the resultant short-circuit impedance. 

The calculation js carried out in detail for the Quarry-street 
machines as follows :— | 

Maximum short circuit between phases on four 14,000-kw. turbo- 
generators —4 x 900 x 11:9-- 42,840 amperes, at а generator open-circuit 
voltage of 9,000 volts. 

Total maximum effective short-circuit current - 49,240 amperes. 

Gencrator open-circuit voltage corresponding to excitation with load 
carried before trouble occurred = 10,200 volts. | 

Impedance of armature circuit =: 10,200 /49,240 --0-206 ohm. 

Power factor taken as 7 per cent. 

Resistance of armature circuit =0-07 < 0-206=-0-014 ohm. 

Reactance of armature circuit = 0-205 ohm, 

Maximum effective short-circuit current = 45.800 amperes 

Power factor =7 per cent. 

In like manner the combined Fisk A and Fisk B section current, 
limited almost entirely by the sectionalising reactors, can be shown to 
Бе ые УТРЕ ПОРТУ РУТ 5,800 amperes. 

Power factor =2'8 per cent. 

Short-Circuit Current of Synchronous А pparatus.—This calculation 
assumes approximately 5x full-load current for railway machines and 
20 x full-load current for the 230-volt converters and the frequency 
changers. 

Total capacity of railway machines connected to 
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Quarry-street Leere ИИА ТИ pcena ehe PUDE ES E NEUEN ... 412,000 kw. 
Total capacity of 230-volt converters and frequency 
changers connected to Quarry-street. п.п... ....17,100 ,, 
Maximum effective short-circuit current of railway 
machines at power factor 24-7 per cent. wo... eee eee eee 11,500 amp. 
Maximum effective short-circuit current of 230-volt 
converters and frequency changers at power factor 
D4'O Der cent, энези ане aie Tc . 11,800 ,, 
Total maximum effective short-circuit current &up- 
plied by synchronous apparatus at power factor 40-6 
per cent. ......... "—— TE áÓ—— — . 23,000 ,, 
Total maximum effective short-circuit, current of 
Quarry-street generators, Fisk 4 and B Section genera- 
tors and synchronous apparatus connected to Quarry- 
ing. КК РО ЛК EN —Á— nace: . ЧОО у 
Power factor — 17 per cent. 
Combined armature impedance ==... 0714. ohm, 
:i » TOHISTANCE == ........... ТРТ e. 0-024 ,, 
е reactance= ........... ОН ЕКЕ . 0-138 ,, 


Impedance of line No. 223 to fault, neglecting re- 


sistance of ATC  ............ esee ОИРУ ОТК Rm N 0-063 ,, 
Resistance of line No. 223 to fault —.................... . 0906  ,, 
Reactance 5 TS оао “SOULS „, 
Total resistance of armature and line = ................ (9084 ,, 

» reactance уэ НА Ена Ooh у, 

» impedance ,, 5 E bcc PIU s 


Power factor of circuit —48 per cent. 
Maximum effective short-circuit current into fault, 


added vectorially  ................... TOC күн 58.000 amp. 
Maximum effective value of energy in are at a resis- 
tance of 0-025 ohm = езотетпеозе ә *e**2090252262099228 9 LE E E E EEE E E а LÀ 74. 100 kw. 


Had the system been without reactors in the generators and 
between the sections of the "bus. the total short-circuit current would 
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have been approximately 106,000 amp., and the power factor 83 jer 
cent. This would have multiplied the short-circuit stresses by 33 
and would have given stresses of approximately 1,140 Ib. per foot of 
parallel conductors below oil switch. Such stresses more than likely 
would have damaged the "bus structure, would have immensely in- 
creased the task of oil switches and made the service interruption 
far more extensive and serious. 


Behaviour of Sub-Stations.—While synchronous apparatus in a 
number of sub-stations was automatically disconnected through 
operation of either the alternating-current or direct-current relays, 
the interruptions in the sub-stations so affected: were of remarkably 
short duration and the recovery was exceedingly rapid. As near 
as can be determined, the service interrupted from sub-stations con- 
nected to the section in trouble amounted to about 50,000 kw. fr 
five minutes, on one of the two sections protected by sectionalisr 
reactors to about 20,000 kw. for three minutes, and on the other te 
about 10,000 kw. for two minutes. 


Conclusion.-—Considering results in their entirety, the influence of 


the reactors must be pronounced as exceedingly beneficial. Nota 
single piece of generating station apparatus was disabled. as wa 
almost invariably the case before the installation of current minz 
reactors. Even on the section directly affected everything was ready 
for immediate resumption of service as soon as the trouble we 
cleared. The value of the reactors seems to have been happily 
chosen ; no evil results attended the operation of the system durne 
and after the trouble ; no oil switches failed; and, most important 
of all. comparatively little load was interrupted on the section рт 
tected by the sectionalising reactors. 
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SHALL GREAT BRITAIN AND AMERICA ADOPT THE 
METRIC SYSTEM? 


In THE ELECTRICIAN of June 8th, p. 394, we gave an abstract 
of a Paper by Mr. W. R. Ingalls on this subject. This Paper 
has now been published along with the discussion which en- 
sued. In What follows we reproduce briefly some of the chic 
points of interest. Space does not permit a reference to all the 
speakers who contributed, but as far as possible we have giver 
what seem to be the chief objections raised to the шет 
system ; the advantages have been often shown 1n our colum. 


Mr. Harry ALLCOCK pointed out that if we followed the authors 
advice and decimalised our existing units of weights and measures 9? 
should thereby accept all such difliculties as were incidental to any chans. 
and in the end find ourselves in the possession of an inherently bad 
system because of the absence of correlation between our units of lenzth. 
weight, volume and area. It must be remembered that if uniformny 
was desirable—and he thought in these days everyone was prepamd te 
admit that it was—it must come down ultimately to the choice of eit!" 
the Imperial System or the Metric System. No intermediate cour: 92 
now possible. Let them also remember that whether we would erc 
we must use the Metric Svstem to an ever-increasing extent in ths 
country because of our trade with other countries. On the other ter 


there was no compulsion for us to perpetuate the two systems, which +” 


had been doing for many years past. Another point was that he thous! 
the author laid too much stress on the value of what he described ах u” 
accumulated knowledge stored in the library of an engineer, The ene 
neering industry continued to advance so rapidly that they all kres 
that the literature which was standard even a few years ago was m" 
quite out of date, and he thought, on consideration, it would be font 
that the value of such accumulated knowledge as is expressed in Engl: 
weights and measures was not so great as the author would have thr? 
believe. On the question of interference with standards, the auth 
apparently held the view that all existing standards were sacred. Sate 
dards were-good and valuable, it was true, but it was wrong to asun” 
that the standard of to-day was likely to be the standard of next уст. 
Then in regard to the '* practical man ” argument, the taunt was throw? 
out against metric advocates that they were all scientists or dreamer" 
idealists, and, in fact, anything but “‘ practical men." He thought !! 
must. be admitted that many such practical men had long since realis 
the advantages of the metric system, At a symposium in New York d 
all the principal engineering institutions to consider the question of the 
metric system, he was informed they all, with the single exception of the 
representatives of the mechanical engineers, were in favour of the metr 
system. Now, wherein did mechanical engineering differ, for mstar‘. 
from electrical enginecring to-day ? The answer presumably was that 
the electrical industry was a more modern industry. Many peopl 
feared that if an Act were passed to render the use of the metric syst" 
compulsory instead of permissive, they would forthwith have to serap i 
their valuable stocks of patterns, tools, jigs, gauges and the like, ^7 
was certainly not intended, and such would not be the case. No doa 
manufacturers under the compulsion of selling their goods on the met" 
basis would, in course of time and at their own convenience, arranze ш 
manufacture such goods to metric dimensions. There was, how"? i 
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bizrer question—the biuger national aspect of the question to-day. 
Evervone knew that in order to рау off the huge war debt we were now 
accumulating it would be necessary for us, after the war, to export enor- 
mously increased quantities of all kinds of British manufactured goods, 
and it was therefore our duty to examine, and if sound to adopt, every 
proposal put forward which would be even likely to assist our export 
trade. It was frequently urged that so long as such nations as the British 
Empire and the United States stood aloof there was not much hope of the 
metric system being universally adopted. Why had not America 
adopted the metric system in the past ? He submitted it was primarily 
hecause the demand for her goods was essentially a domestic demand. 

Prof. HENRY Lovts said it was, perhaps, fair to say at the outset that 
all his predilections were in favour of the metric system to begin with. 
He had had a great deal of work to do on the Continent of Europe and in 
countries using the metric system. and had constantly to use it himself in 
surveying, and in taking out quantities and so forth. Nevertheless he 
had quite come to the view that the attitude taken up by the author was 
the correct one. He wanted to put the point clearly as he saw it, in this 
way : They were not discussing the question of the metric system versus 
the imperial system, but the question of the metric unit versus the 
imperial unit. He wasa thorough believer in the use of a decimal system, 
but the decimal system and the metric system were two very different 
things. Our units were for practical purposes the most useful we could 
have. The advantages of the metric system were distinctly more 
marked when one came to deal with weights than when one dealt with 
measures, Determination of length by direct. measurement being so 
obviously а matter of direct reference to a unit, was one of the main 
reasons why the mechanical engineer was so strongly in favour of adhering 
to our present units. People who agreed with his own line of argument 
maintained that the foot was a handier standard than the metre, and 
that the lb. wasa handier standard than the kilogramme. lf ours were a 
new industrial nation starting in business to-day he would not argue as 
he was doing ; he would certainly advocate the adoption of the metric 
учет, But this was not a new industrial country ; it was an old- 
established one, with centuries of industrial experience behind it, and that 
experience was based upon the units with which we were all familiar. 
Any change of those units would lead us into expenses that he did not 
dare to think of. Let them take the commonest example possible. He 
supposed there must be in Great Britain at least 5,000,000 gas meters, 
measuring gas by the cubic foot: how much would it cost to change all 
those gas meters to record in the metric system, and how many rows and 
atzuments would each individual householder have with the gas com- 
panies (which gave us trouble enough as it was) tf he had to pay for his 
gas as measured by the metric system. He was not in the least con- 
vinced by Mr. Allcock’s argument that we should not need to serap our 
patterns and jigs and gauges and so forth. We should have to. A man 
could not sell things in metric measure and make them hy his present 
patterns. If he had to sell things in millimetres he would obviously 
have to manufacture by that unit, and all that enormous quantity of 
material, worth no one knows how many millions of pounds, would have 
to zo by the board. There was no evidence whatever that our foreign 
trade would be improved by working in the metric system, and as for the 
Internal economics of the country, no one knew what would happen. 
What kind of bricks was one going to put in on a metric system to repair a 
“in wall * We had all our old standards of feet and inches in our minds 
In our every-day work, in our legislation, on every side of us, and the 
dangers and difficulties of changing those would to his mind be enormous, 
He emphatically agreed with what had been said: By all means, deci- 
malise as far as possible; certainly let us adopt the ton of 2,000 lb. ; 
let us adopt a definite unit of a mile of 5,000 ft., and so on throughout the 
whole gamut. He was a thorough believer in decimalisation ; he was a 
thorough believer in the decimal system as far as it was a decimal system ; 
his attack was wholly and solely upon the proposed compulsory change of 
units, 

Dr. Frank L. TEED remarked that it was true, as Prof. Louis had 
pointed out, that one could decimalise any unit. Of course one could 
decimalise any linear measurement, the inch, the foot or the mile, but 
when one had done it and wanted to convert one into the other there was 
the same old trouble as if one had not decimalised at all; one had to 
rememberthat 12 in. made a foot, and that three times 1,760 ft. went to the 
mile, The recommendation of the Institution was that the ton should 
һе a ton of 2.000 lb. Lf one wanted a ton which was not quite the same 
as the 2,240 lb.. why not adopt the metric ton, which was 2,204-6 Ib.— 
very close to the 2,240. 

Mr. К. Симах Brows said the question of standards, of jigs and tem- 
plates and so on, had been referred to. He had not the remotest idea 
of what the value of those things in this country came to, but it possibly 
amounted to more than half the present war debt. Even if the change 
Were going to come slowly, as was proposed in what had been quoted, each 
Year must bear its share of the burden. They would be scrapping good 
plant by changing the standard, and would be depriving themselves of 
that capital which would otherwise go into constructive work. 

Mr. Н. M. MonaaNs pointed out that the particular unit in which things 
Were visualised was entirely independent of the system. It was the result 
of habits, and those habits could change. Drawings in metric measure- 

ments were very easy to make and read. There was no question of mix- 
ing up feet and inches, There were no decimal points ; everything was 
tu millimetres. He saw drawbacks in the metric system, The number 
of figures in a long calculation grew rapidly, necessitating recourse to the 
“lide rule or to approximate methods of multiplication and division, 
taking care to achieve the necessary degree of accuracy. Simple factors 
· "^арреатей, The value of the Paper to his mind was that it pointed out 
© gteat difficulties there would be in changing over to the metric 


Pd 


system. It was not an argument against the need for the change to the 
metric system, but it did call for care in instituting the change. It 

'seemed to him that in changing over to the metric system the business 
should be in the hands of some standing committee on which all interests 
would be represented, and which would fix dates for the stages. He 
had no doubt that the change was necessary, and would have to be under- 
taken. It was difficult to undertake it now, but it would be ten times 
more difficult to undertake it in a few years’ time. 

Prof. S. J. TRvscoTT said his experience had been rather unique, inas- 
much as he had lived for many years in a country where the English 
milestones had been taken down and kilometres put up. He had been 
in favour of the metric system, but what he thought now was that it 
was not so much our principal units which were at fault as the use of so 
many secondary units. {n collieries, for instance, they purchased hoist- 
ing ropes by the fathom to work in shafts so many yards deep, 
when the unit of length was the foot. If the fathom and yard were given 
up except in very special cases a good deal of confusion would cease. The 
inch was the twelfth part of the foot, it was true, but within a certain 
range it was a most useful unit. At the particular mine to which he had 
referred the workshop staff was entirely German, and in that shop these 
men themselves used the inch, they spoke of bars of iron in inches ; во 
that this unit was largely uscd in Germany still, probably because Ger- 
many had adopted the Whitworth standard of threads. | 

Mr. Epwakp ©. Barton remarked that the scrapping bogey had been 
repeated by many of the speakers ; it had been said, indeed, that half 
the cost of this war would be incurred by the enormous scrapping of 
machinery. The last speaker had given them a most interesting piece of 
information—viz., that even in Germany at the present day the inch was 
still in use, and that there were machines in use on that standard. It 
was extraordinary to hear that on the one hand, and, on the other, to 
hear that all that gigantic scrapping which had been referred to must 
take place as the immediate result or as the ultimate result of 10 or 15 
years’ work, at a cost of 100 millions per year. 
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FUEL ECONOMY. | 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In your issue of June 29th, under the heading of 
" Notes," reference 1з made to Mr. J. A. Robertson's Paper 
on " Fuel Economy " presented at the recent meeting of the 
LM.E.A. Ја this Paper Mr. Robertson refers to higher steam 
pressures and temperatures than at present used as & means 
of obtaining economy in fuel. 

As the writer has been a consistent advocate of these means 
for securing fuel economy, and has designed and operated a 


plant of this nature for a considerable time at Rugby, perhaps 


you will permit the following information being, put before 
your readers :-— 

At the British Association meeting at Dandee, 1912, Dr. 
Dugald Clerk read а Paper on the * Gas Turbine,” and in the 
discussion following the Paper the writer suggested that, whilst 
waiting for the gas turbine to become practicable, a good deal 
might be done to improve the economy of steam plants by 
using higher steam pressures and temperatures. He contended 
that a fuel saving of 15 to 18 per cent. was certain, and that 
experiments on a fairly large scale were about to be started 
to prove this contention. 

The directors of the British Thomson-Houston Co. (Ltd.) 
provided means for manufacturing and installing a plant of 
1,500 kw. capacity, using extra high pressure steam, and this 
plant was successfully put into commercial service about 
2l vears ago. 

Engineers interested in thermodynamics will know that for 
a given temperature the total heat required to be put into the 
steam decreases as the pressure goes up, and at the same time 
more heat 1s avallable for work. For readers not familiar 
with the properties of steam it may be of interest to see this 
relationship in the form of readily interpreted curves. The 
curves in Fig. 1 are based on adiabatic expansion, on the feed 
water entering the boiler at 80°F., and that the expansion is 
taken down to a pressure equal to 281” vacuum (bar. 30"). 
The efficienev ratio shown on the curves is derived from the 


, heat available in steam 
relation of == 
total heat in steam 


From the curves it is seen that the improvement in efficiency 
is greater the higher the temperature. For instance, at 
175 lb. absolute pressure an Increase In temperature from 


b 
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_ T00?F. to 800°F. increases the thermal efficiency nearly twice 


as much as does the rise in temperature of from 400°F. te 
500°F. The relationship of pressure and efficiency is also 
readily observed. For instance, the same efficiency is obtained 
with steam at 300 lb. pressure and 500°F. temperature as at 
175 lb. pressure and 800°F. temperature. The highest per- 
missible safe working temperature of steam is about 800°F. 
as applied to ordinary boiler, piping and turbine material now 
inuse. With the temperature limit thus given, higher economy 
can only be obtained by increasing the pressure. 

When the experimental plant at Rugby was decided upon 


‘it was hoped that a pressure of 500 Ib. could be used. After 


consultation with Messrs. Babcock & Wilcox a compromise 
pressure of 350 Ib. was decided upon, the steam to be super- 
heated to a total temperature of 700°F. The capacity of the 
boiler was to be 18,000 Ib. of steam per hour, and the type 
selected was the makers’ well-known self-contained marine 
type, with boiler, superheater and economiser sections inside 
one casing, and fitted with chain-grate stoker and induced 
draught. The turbine, which is of the impulse type, was built 
to standard design modified to suit the new conditions. The 
generator is tetally enclosed, and the air used for cooling is 
delivered to the boiler grate. The plant auxiliaries call for no 
special comment. The plant was first put into service at the 


end of 1914. Steam consumption tests have been taken, and. 


the results aro given in Fig. 2; the figures obtained include 
generator losses and excitation, but do not include power for 
the auxiliaries. 


It should be stated that with a turbine designed specially 


for the high steam conditions an improvement in the steam 
consumption at full load of about 0'4 Ib. per kilowatt-hour can 
be obtained; but this was not possible with the present 
machine, because, as stated above, standard parts as were 
available in 1913 were used in its construction. Tests on the 
boiler show an efficiency varying from 80 to 83 per cent. To 
ascertain the actual consumption of coal per kilowatt-hour a 
10-hour test was taken which gave l:831b. of coal per unit 
generated, the vacuum obtainable being but 97-7". The 
average heat value of the coal as fired was 10,985 B.T.U.s 
per lb., or the equivalent to 20,000 B.T.U.s per unit generated. 
The mean heat value of the coal was ascertained {rom three 
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Fic. 1.—RELATIVE EFFICIENCY OF ADIABATIC EXPANSION, 
Feed Water Temperature 80°F. Vacuum 28} in. 


average samples, tested by three independent laboratories. 
all agreeing very closely. The above coal consumption refers 
to the turbo-generator unit only, and does not include the power 
taken for auxiliaries, which could not be properly estimated, 
the circulating pump also supplying other condensers. 

The new plant proved so successful and economical that it was 
put in commercial operation on the power circuit for the works. 

The saving in coal has exceeded the 15 to 18 per cent. already 
mentioned owing to the improved efficiency of the new plant 
under the constantly varying load and power conditions in & 
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large works, though the older power plant is of comparatively 


- modern construction. Only minor troubles have been met 


with either in turbine or boiler. Some parts were found un- 
suitable for the high temperature, and had to be renewed ; but 
these have been of minor character, and have not interfered 
with the operation of the plant, and it may be stated that the 
turbine and boiler have passed out of the experimental stage. 
The plant was opened up and examined during the last 
Chzistmas holidays and found in good condition. As only 
three days were available the inspection could not be as 
thorough as desired, and will be again inspected during the 
present month, when time will permit of a more careful ex- 
amination. Should anything of interest be found, or faults dis- 
covered which would alter the writer's present opinion, he would 
like the hospitality of your columns to return to this subject. 
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Ес. 2.—CunvESs oF 1,500 k.w. TunRBo-ALTERNATOR RUNNING AT 
3,000 в.р.м. 


Pressure Gauge 350 Ibs. Total Temp. 700?F. Vacuum 28} in. 


The writer recently had occasion to look into a large power 
plant scheme with favourableload factor, and found that with à 
boiler pressure of 350 lb., steam temperature 750°F., circu- 
lating water temperature 55°F., the heat consumption per 
kilowatt-hour generated works out at 15,000 B.T.U.s, which 
includes a boiler efficiency of 80 per cent., all losses in turbo- 
generator, but does not include power for auxiliaries. : Allow- 
ing 6} per cent. for the auxiliaries, the gross heat consumption 


` per unit generated will be about 16,000 B.T.U.s. 


Mr. Robertson in his Paper anticipates a coal consumption 
of 1-45 lb. per unit sold, and with a good quality of coal this 
seems to be well within the possibilities of the art to-day. 
I am, &c., | 

Rugby, July 9. FREDERICK SAMUELSON. 


COAL SUPPLY AND DISTRIBUTION. 


The Controller of Coal Mines has prepared a scheme, which will 
come into operation on Sept. 10, for re-organising the transport of 
coal for home consumption. It is estimated that the proposals will 
cave 700 million ton miles annually in the transport by railway of the 
42 million tons of ceal needed each year for public consumption. 
Great Britain has been divided into 20 areas, and the scheme relates 
solely to that, portion of the coal which is being transported from 
area to area for inland consumption. A map showing the areas is 
given on the page opposite and the directions of the Controller are 
set out in an advertisement in this issue. The principal features of 
the proposals, which are commented upon in the leader, ar? :— 

1. That consumption of coal should take place as near the producing 
point as possible. | 

2. That in view of the superior facilities afforded by the main trunk 
lines the movement of traffic should follow these routes wherever possible. 

3. That the movement of coal should, as far as possible, be in well 
defined directions—namely, north to south, north to south-east, north to 
south-west, east to west. 

4. That an area producing less coal than suffices for its own needs 
should not send any portion of its output to other areas. : 

An area producing more coal than it requires for consumption within 
the area itself will only distribute the balance to adjacent or convenient 
areas, Theonly limitation in regard to clause 4 is the need for providing 
fuel of a special type for certain purposes, and this need has been deter- 
mined by getting in touch with consumers direct. Arrangements are 
bei me for the vus of certificates authorising арыка © coal 2 A 
special type required by steam-raisers for special purposes—for examp™ 
mechanical оре, gas producers, ko. and collieries, factors pnd mer: 
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chants will be precluded from supplying special grades to consumers in 
the absence of a certificate issued to the latter by the Controller of Coal 
Mines. ! . 

In the various areas districts coal and coke supplies committees are 
acting as the Controller's representatives in all matters relating to coal. 
These committees hàve been empowered by the Controller to conduct 
the necessary arrangements for putting the new scheme into force. 

The movement of coal within the areas themselves—that is, coal 
produced and consumed in the same area—remains undisturbed and 
contraets will not require to be cancelled. In the ease of coal affected 
by the scheme, however, existing contracts will be cancelled at 6 p.m. 
on Sept. 8, and new contracts (to he arranged between now and that date) 
will come into operation on Monday, Sept. 10. 

The scheme does not affect water-borne coal, either expos, coast wise 
or bunkers, anthracite or coke of any description, 

A table given in the advertisement sets out the areas to which the coal 
produced in each of the areas may be forwarded by railway for inland 
consumption, and there is also a list of the District Coal and Coke Supplies 
Committees, with the names and addresses of the secretaries, &c. 


LEGAL INTELLIGENCE. 


one 


Centrifugal Fan Patent Revoked. 


A petition by the James Keith & Blackman Со. for the revocation of 
a patent for a centrifugal fan was heard by Mr. Justice Sargant last week. 
The petitioners were the registered owners of patented inventions in 
connection with centrifugal fans for the delivery of air and other gases 
under pressure, The patent atteked was Ralph Hancock's patent 
21,353 of 1913. 

Mr. Moritz appeared for petitioners, and there was no appearance for 
Mr. Haneock, who it was stated was in America. Evidence having been 
given on behalf of petitioners by Mr. Jas. Swinburne and Mr. Chas. Inson, 

His Lo&psurr, in giving his decision, said a petition in regard to which 
the evidence was all on one side was rather unsatisfactory, especially 
when the whole subject matter was an exceedingly difficult опе, But it 
had been shown that when that particular patent was compared. with 
Mr. Hancock's patent in America there was only one distinction between 
the figure 3 of the American patent and figure 6 of the present patent, 
namely, that there was a want of symmetry in the design in the English 
patent, the two ends of the fan heing different, while in the case of 
the American patent the two ends of the fan were equal, so that in the 
one case there was symmetry, in the other there was a want of symmetry. 
That. being so, there was also this to be noted, that no reason was given 
in the English patent for the want of symmetry. The patentee did not 
seem to have placed before himself the problem to be solved by means 
of turning that which was symmetrical into that which wasasymmetrical, 
There was no sufficient subject matter to justify the grant of the English 
patent. Further, there had been tests made by Mr. Swinburne and 
Mr. Inson of a fan designed in accordance with the English specification 
of Hancock as against the ordinary design by Keith, and it had been shown 
that in a comparison of equal speeds or power that the Hancock fan was 
less efficient than the Keith fan; and accordingly there was a pre- 
sumption arising from that that there was no utility in the design. In 
the tests that were made advantages were given to the Hancock patent 
as against the Keith design, inasmuch as the Hancock specimen was а 
larger fan, at any rate as regarded depth, than the Keith fan. On the 
whole bis Lordship thought he must grant the petition for revocation. 


PATENT RECORD. 


M 
SPECIFICATIONS PUBLISHED. 


The foliowing abstract from some of the specifications recently published have been 
specially compried by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
atthe Patent Ogice the former ts given in brackets after the title. 

1913 SPECIFICATION. 


27,657 PROGRESS MOTOREN-UND AFPARATENBAU GES. 


Electric incandescent lamps 
(14/10/13.) 


1916 SPECIFICATIONS, 
3,067 Watson & Co., T. H., Greaves, Н. А., & ETCHELLS, Н. Electric furnaces 


(1/3/16.) 106,626. 
4,067 Simpson, C. C. W., & LE Norr, В. С. Masnetos. (18/3/16.) 106,628. 
5,466 Soc. Francais Rapio-Evectrigue. Wireless telegraphy and telephony. 


(1/3/15, addition to 5458/16.) 100.282. 

Relates to a telephone receiver, having а sinele coil, which receives high-frequency 
alternating current produced by a local generator, the circuit ot said coil being coupled 
to the antenna of a wireless telegraphy or wireless telephony installation through an 
audion or de Forest lamp relay. in order that the antenna current may be amplified 
before passing through the telephone coil. | | 

7,214 ATHERTON, С.А. Electric motors with reduction gearing. (20;5/16.) 106,518. 

7,649 CrowLey. J. Е. Electric brakes, chiefly for looms. (30/3/16) 106,863. 

7,672 Morris & WHITHAM & ALLISON, J. А. Apparatus for formine enlargements on 
the stems of metallic flamentelectriclamps. (30/5/16.) 106,664. 

7,708 Crompton & Co & PENSABENE, М. Rotary electric transformers. (31/5/16.) 


106,667. 
8.458 BENNETT, A. E. Electrical make-and-break devices. (15/6/16.) 106,693. 
Protective devices for dynamo-electric motors. 


8,740 Eiiisow, G., & ANDERSON, J. 
Electric clocks. (30/6/16.) 106,702. 


(21/6/16.) 106.697. 
9.206 Parsons, 1. H., & Barr, А. E. J. | 

Е. G., & Davey, W.C. Electrical 
(13/7/16.) 106.556. 


9,655 STERLING TELEFHONE & ELECTRIC Co.. BELL, 
sienalling systems. (8/7/16.) 106.706. 
9,866 McLEoD, T. Electrical operating or controlling apparatus. 
10,622 Wave, М. O., & CHArrELLE, С. С. Device: or apparatus for registering the coast- 


ine and stoppage time о! electrically driven vehicles. (26/8/15.) 101,290. 
11,961 AsxsTEONO, WHItworTH & Co., W. G.. & CHEETHAM, А. S. Mountings for 
electric and other lamps and the fittings thereof. (23/8/16.) 106,569, А 
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13,150 HENLEv's TELEGRAPH Works Co., W. T., & NicHoLs, W. Н. Electric cable ter- 
minals. 15/9/16.) 106,575. 

13,173 Cooxe,G.F. Dynamo-electricignition apparatus. (16/9/16.) 106,745. 

13,805 TiLriNGs-STEvENS (_тр.) & Sarra, P. Е. Automobile electrical apparatus for 
welding, searchlight and like purposes. (28/9/16.) 106,752. 

13,874 TiLLINGs-STEvENS (LTD.) ё Ѕмітн, Р. F. Means in vehicles having an electric 
transmission for ventilating and coolingelectric generators and motors. (29,9/16.) 


106,754. 

14,466 Morrat, J.W. Electric furnaces. (11/10/16.) 106,760. 

14,739 AN E E. Useoíreactances in alternating-current electric circuits. (17/10/16.) 
106.762. 

17,212 WibEGREN. E. H., & WIDEGREN, К. A. System for controlling electric apparatus 
by wireless transmission. (20/12/15.) 102.942. 

Consists chiefly in effecting by means of the pulsatine currents created in the local 
circuit of the receiver a marznetising gffect corresponding to the effective value of said 
pulsating currents, said magnetising effect serving to eftect the desired control at the 
receiving station by moving a damped armature or winding in accordance with said 
effective value. 


18,046 AuToMATIC TELEPHONE Мғо. Co. Automatic telephone systems. (14/2/16.) 
104,164. 

19,300 AuTeMATIC TELEPHONE МЕС. Co. Automatic telephone systems. (31/12/15) 
103,116. 

1917 SPECIFICATIONS. 

1.346 VortkERs, E. Smallelectric motors. (17/2/16.) 104,170. ` 

1,581 BRITISH WESTINGHOUSE ELECTRIC & Мғо. Со. (Westinghouse Electric & Mfg. 
Co.) Vapour electric converters. (31/1/17.) 106,591. 


A blast of superheated vapour is caused to impinge on the incandescent cathode of a 
Vapour converter, whereby the operation of a converter of the pure-electron emission 
type is muchimproved. The resultant action cannot be clearly explained, but there 
is apparently a much more pronounced electronic emission and an increase in the 
current-carrying capacity, possibly due, in part, to the mechanical action of the blast 
in sweeping electrons toward the anode. 

2,487 Peters & Co., С. D., Нїввккр, F.C. & Кіно, W,  Electromaenetically-operated 
contact-makers or switches.. (27/6/16, divided application on 16,705;19). 
106,597. | 


APPLICATIONS FOR PATENTS. 


No1E.— 7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When compicte Specification accompanies application an asterisk is affixed. 

May 7, 1917. 


6,461 Conner. Electric starters for encines. 


6,467 FELL. (Bignami.) High-tension magneto machines for ignition systems of 
engines. 
: May 8, 1917. 

6,508 Crompton & Co. & Percy & PENSABINE. High-frequency alternating-current 
dynamos. 

6,525 REYNOLDS. Electric connections for switches, plugs, &c. 

6,528 DEAN. X-ray exploration couches. 


6,530 PIRELLI & Co. Electric cables containing several conductors. 

6,531 ELECTRICAL IMPROVEMENTS (LTD.) & Gregory. Electric switches. — — 

6,532 ELECTRICAL IMPROVEMENTS (LTD.) & PoynpER & Велко. Stabilising self- 
excitine direct-current dynamos. : 

6,536 B.T.-H.Co.- (С.Е. Со.) Apparatus for manufacture of electric lamps. , 

6,542 STERLING TELEPHONE & ELECTRIC Co..BErL & Davey. Electricsignalling systems 

6,556 B.T.-H.Co. & WEbMcRE. (С.Е. Со.) Fusible cutouts. 


May 9, 1917. 
6,584 Ransomes & RAPIER & Lewis.  Electromagnetically operated brake, &c.’ 


mechanisms. 
6,600 B.T.-H. Co. (G.E. Co.) Forming filaments. 
Spring device for elec tric lamp shades. 


6,603 CRACKNELL. 
6,610 Cavett & Percy. Electric starters for engines. 
May 10, 1917. 


6,631 Saint, Momentary-contact electric switches for cancelling mining visual signals, 
6,659 Barr & Stroup. Mechanical and electrical relays. 
6,668 PARSONS MARINE STEAM TURBINECO. Turbine blade attachments. 
May 11, 1917. 
,699 & 6.700 BRITISH INSULATED & HELSBY CABLES & BLADES. 
‚725 ELECTRICAL IMPROVEMENTS (LTD.), BEARD & HUNTER. 
distribution systems. 


6 Lead-covered cables. 
6 

6,732 Quain. Electric furnaces. 

6 

6 


Protection of elec. 


,746 HELLYAR. Electric batteries. | 
‚52 CLEATHERO & Srur. Magneto-electric machines. 


May 12, 1917. 
6.787 Money. Secret switch or cutout. 
6,794 MARCONI'S WIRELESS TELEGRAPH Co. & WRIGHT. 
ionic devices for magnification. 
6,802 B.T.-H.Co. (С.Е. Со.) Systems of phase modification. 
6,805 S. SMITH & Sons & Rocers, Electric measuring instruments. 


Employment of thermos 


VOLUNTEER NOTICES. 
lst LONDON ENGINEER VOLUNTEERS. 
Orders for the Weck. 
Lieut.- Colonel C. D. Cray, V.D., Commanding. 

Officer for the Wceek.— Platoon Commander А. Gerard. 

Next for Duty.—No. 3 Company. 

Appointment.—Dr. Hugh Gibbon to be Medical Officer. 

Promotions, — Acting Corporals Gillespy and Salisbury to be Corporals. 

Monday, July 16.—Technical Instruction, for No. 3 Company, Right 
Half Company, Regency-street. Drill, No. 3 Company, Left Half 
Company. Signalling Class. Recruits’ drill, 6.30. Wo 

Tuesday, July 17.—Lecture, 6.30. Physical drill and bayonet fighting, 
7.30. 

Wednesday, July 18.— Drill, No. 1 Company, Left Half Company. 

Thursday, July 19.—Drill, No. 2 Company, Left Half Company. Ambu- 
lance Class, 6.30. Signalling Class. 

Friday, July 20.—Technical Instruction for No. 3 Company, Left Half 
Company, at Regency-strect. Drill, No. 3 Company, Right Half 
Company. Recruits’ crill, 6.30. 

Saturday, July 21.—N.C.O.'s Parade, Map reading. | 

Sunday, July 22.— Parade will be at. Esher for Engineering Instruction. 

Armlets.— Members are warned that armlets must be worn at all plain 
clothes parades. 

Musketry.— For all companies, sce Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place at Head- 
quarters (Balderton-street, Oxford.street, W.) 
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COMMERCIAL TOPICS. 
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_ The Minister of Munitions desires to call the 
Machine Tools. attention of the public to the fact that under 
the Defence of the Realm Acts and Regulations, no person is allowed 
to sell, purchase, hire or loan, or send on approval any new or 
second-hand machine tools without the permission in writing of the 
Ministry of Munitions. 
* * * * 
There is an increasing volume of opinion in 
favour of the establishment of a Ministry of 
Commerce. Not only isthe demand being kept up 
by Chambers of Commerce, by commercial and industrial firms, by 
those interested in the export trade, but the question has now been 
taken up energetically by the Commercial Committee of the House 
of Commons. Already 135 members of the Committee have adhered 
to the demand for the creation of a Ministry of Commerce for the 
publication of the Faringdon Report on the Consular service abroad. 
It is to be hoped that the Committee will persevere in its task, for 
there can bo no doubt that the proper organisation of a Ministry of 
Commerce is, apart from the successful prosecution of the war, ono 
of the most urgent and important of the moment. | 
* * * Am 
Commerelal 7 e ee of the Advisory Committee 
Organisation. e Board of Trade on Commercial Intelli- 
gence & report was presented on the work of the 
Department of Commercial Intelligence during the past quarter, 
and among the other matters considered were the future organ'sa- 
tion and ecope of the British Industries Fair, the co-operation of the 
Board of Trade with trade associations in the investigation of foreign 
markets, the revised instructions to Trade Commissioners, the 
Commercial Mission to Spain, and proposals for the formation of a 


Latin-American Association. 
Ф * * * 


Ministry of - 
Commerce. 


Excess Profits d и we give an abstract of the white paper 
Duty. which has been issued in accordance with the 


| promise of the Chancellor of the Exchequer, 
giving the proposals of the Government as to the valuation of stocks, 
allowances for wear and tear, depreciation, &e. The proposals in 
regard to the valuation of stocks are based upon the opinion of the 
committee of consulting accountants advising the Ministry of 
Munitions in regard to the munitions levy. "This committee con- 
siders that, there is only one sound general principle of valuing stocks 
for the purposes of these Acts, and that is :—- 

That all stocks of every sort or kind shouldebe valued at the end of 
each accounting period on the basis of cost price or market value, which- 


ever ів the lower. This principle rests upon the theory (which is per- - 


fectly sound) that profits can only be realised by the sale of commodities 
and that no profits can arise by mere increase of value unaccompanied 
by a sale. To follow this out consistently stocks, therefore, should be 
carried at their cost price until they are sold and tho profit is ascertained. 
Where, however, the market price is lower than the cost a precautionary 
reserve is permissible for the difference between the cost and the market 
value. We are of opinion that this principle should be adopted through- 
out in détermining profits, whether for the purposes of the munitions levy 
or excess profits duty. i 

The memorandum dealing with allowances for wear and tear, de- 
preciation and obsolescence of assets is given at considerable length 
because the subjects dealt with are of considerable importance to electri- 
cal manufacturers, electric eupply and tramway undertakings, &c. 

* * * 


Indian M The Indian Departmeht of Commerce and In- 
Exports, dustry has made an announcement in connec- 
р tion with the exportation of mica, The Govern- 
ment of India, having been informed that there is a keen demand 
for ruby block mica in London for munitions purposes, gives notice 
that 21 qualities and sizes, both of Government and trade descriptions, 
may be shipped freely to London without any restriction whatever. 
d e Government agency for certifying exports no longer exista, and 
га етв and shippers are invited to sell their atocks of block mica freely 
or export to London. Although mica may be consigned freely to any 
private importer in London, the British Government reserve the right to 
очоюп any consignments on arrival if required for military muni- 
опа There is no objection to shipments being made under contract 
or sale to the United States on condition that the cases are shipped via 
ndon and landed there for inspection, and, if necessary, requisition 


by the British Government. If not required for military purposes in 

London, re-export. to the United States will be permitted. But in no 

circumstances whatever will direct shipments be permitted to the United 

States of America, or to any destination other than the United Kingdom, 
* ж. ж * 


The report of the Western Union Telegraph Co., 
Telegraph Ut was recently issued, shows that, like 
Report. ritis telegraph companies, the past year has 

Lrought increased prosperity to it. The opcrat- 
ing revenucs of the company, which controls the Anglo-American and 
the Direct United States systems, increased by $10,747,300, or 21 
per cent., and in spite of heavier working expenses the net profit 
advanccd in the same ratio, cr $2,227,£00. The total receipts were 
$63,621,€00, and the net profit was $13,561,£00. The dividend has 
been increased from 5 to 6 pcr cent., and a special distribution of 
$1,166,400 is also made to employces, though additions to the pay 
roll during the усаг represented $2,614,000. Г addition $1,000,000 
is transierred to cable maintenance reserve, making the total 
$1,179,100. Thesystem has 25,234 offices working. ст 92 mcre than 
in 1915, and all plant has been augmented and improved. Better- 
ments cost $3,060,700, and every effort has been made to increase 
cable efficiency. The President reports that ‘the installation of the 
automatic printing telegraph system, known as tho multiplex, has 
been continued with satisfactory results The extended use of this 
method of operation has greatly increased the capacity of the tele- 
graph plant and has made possible the generally satisfactory handling 
of the increascd traffic.” == 77 4 | 

* 


Western Union 


зя ` ж * 
The General ien Ар тороо the directors of ү n 
Electric Report. ~ ectric Co., which appears in anot er column, 
it will ke seen that the company’s reccrd for tho 
past year is even ketter than for 1915-16. Notwithstanding а 
remcdclled staff, the high price of raw materials and the transport 
and othcr difficulties the trading profit was £188,100, against £157,900 
in 1915-16, and the income from investments amounted to £77,100, 
comparcd with £38,200. The net profit is £195,700, against £156,700, 
after allowing for an increase in the depreciation provision by £11,200, 
and in the managing directors’ and employees" bonus by £5,800, and 
after setting aside £12,500 for income tax reserve. Fer the fourth 
year in succession an ordinary dividend of 10 per cent. is paid, tax 
free, and the preference shareholders are also to participate in the 
prosperity of the company by having the income tax deducted from 
their dividend refunded to them. This is equivalent to a return of 
1} per cent. The transfer to reserve is again £40,000, and the total 
of the furd is пом £400,000, with the additidn of the £100,000 placed 
to special reserve to cover pre-war contingencies, which have not 
maturcd. ‘The carry forward is increased from £48,100 to £89,800. 
* * * * 
The London Fducation Committee, desirous o? 
ee knowing whether the prerent educational 
бао. system is providing an adequate equipment ог 
future commercial life, recently took steps to obtain the views and 
criticisms of representatives of commercial houses, of the engineering, 
shipping and other industries. 

The commercial view generally is that the London County Council is 
not in touch with the requirements of business men, and that firms knew 
little of the facilities for education offered by the Council. It is alleged 
that in the main the elementary schoolboy is deficient in handwriting, 


arithmetic or spelling, and that a sense of obedience, thoroughness, 


conimon sense and manners was lacking. | 

The secondary schoplboy (including the public schoolboy) is deficient 
in handwriting, spelling and arithmetic, he is unable to express himeelf in 
good English and he requires more grit and energy in work. 

In regard to university men the general view was they might succced. 
It was generally, if not always, the product of older universities and not 
the graduate of the newer universities that was the subject of criticisms. | 
The evidence showed that relatively few university men who had not 
family connection with, business had been appointed by any of the firms 
represented. In certain large houses university men were said to have 
failed ; in others, such as life departments of insurance offices, te have 
succeeded. | 

To bridge the gulf which separates education from commerce and 
industry, the Education Committee suggests the formation by the L.C.C. 
of consultative committees for banking, chemistry and engineering, to 
visit the Council's institutions at which instruction in these occupations 
is given, and offer cfiticism and advice on the spot. The education 
authority will also offer its assistance to employers in. engaging staffs, 
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EXTENSIONS. 


Bath.—Tho Council has approved an expenditure not excceding 
£1,200 for providing and fixing an underfeed stoker and trans- 
porter at the electricity works. 

Ald. Hott, chairman of the Electric Lighting Committee, stated that 
the necessity for obtaining the underfeed stoker arose out of the diffi. 
oulty with regard to the coal position, and it also offered them the means 
to effect very considerable economies. At present they were obliged to 
use large steam coal, which cost them 30s. per ton, but with the under- 
feed stoker they would be able to use slack, costing 16s. 8d. per ton. It 
was estimated that the saving during the year would amount to some- 
thing like £1,000. 

Erith.—The Council has applied for sanction to borrow £1,000 for 
additional equipment for a sub-station to enable a supplemental 
supply of electrical energy being given to Callender's Cable & Con- 
struction Co. 

An additional boiler is being put in at the generating station. 

Rotherham.—On the 4th inst. the Corporation authcrised the 
purchase of a 25,000-kw. turbo-generator set, with boilers, stokers, 
condensing plant, &c., for the generating station, at an approximate 
cost of £275,000. In March last the Council authorised extensions 
estimated to cost £400,000, so that the total estimate for extensicns 
within the year is £675,000. 


Sheffield.—A feeder cable is to be laid at а cost of £6,145 to supply 
electric power to a factory and for distribution purposes. A plot of 
land at the junction of Lake-street and Alfred-road is to be pur- 
ohased for the purpose of a sub-station. ` 

Notices have been given to the Rural Councils of Wortley, Rotherham, 
Kiveton Park, Norton, Chesterfield and Clowne, and the Urban Councils 
of Stocksbridge, Donfield and Handsworth of the intention of the Cor- 
poration to apply for a provisional order to supply electricity in their 
districts. 

Walthamstow.—The Treasury has agrecd to a loan for £16,387, 
at 53 per cent. interest, for extensions of the electricity station, the 
sum to be repavable in equal half- yearly pavments in 15 years. 

The Electrical Engineer has been instructed to make arrangements for 
the erection of an electrical siren on the Town Hall to give warning of 


air raids. 
GENERAL. 


Bedford.—Mr. Kilpin, who has been chairman of the Electricity 
Committee for the past 17 years, has resigned from the position and 
he has been thanked for his services. 

Burton-on-Trent.—The Council has authorised the borough elec- 
trical engineer (Mr. T. Hall) to devote part of his time to assist locally 
in carrying out the Government coal distiibution scheme. 

Colchester.—The salary of the borough chc«trical engineer (Mr. 
Frisby) has been increased by £50 per annum. 

Doneaster.— Last week the Electricity & Tramways Committee 
reported having considered the re-arrangzmente necessitated by the 
acceptance by Mr. E. S. Rayner, borough electrical engineer and 
tramways manager, of an engineering appointment at the Admiralty 
during the war, and recommended that Mr. G. A. Roberts, the assistant 
electrical engineer, be appointed acting electrical engineer during 
Mr. Rayner's absence, and that Mr. T. Potts be entrusted with the 
control and supervision of the electrical department, and that he be 
appointed tramways traffic manager for tho samo period. 

The recommendations were agrced to, and it was also agreed to increase 
the tramway fares on the Edlington and Balby route. 

The Board of Trade recently sanctioned the reconstruction of the tram 
track in St. Sepulchregate, but as the Minister of Munitions has declined 
to grant a certificate for the manufacture of the manganese steel required, 
the work has had to be postponed. 

Increased Charges for Electrical Energy.— The rates for supply of 
current are being increased at the following plaoes :— 

Belfast Tramways and Electricity Committee havo decided to increase 
their rates by ]d. per unit from July 1. 


At Morecambe a resolution of the Council to charge 4d. per unit for 


power has been rescinded and has been fixed at 3d. 

Southend electricity department is adopting the following charges from 
Sept. 30 (old rates being given in parentheses) :—Contract rate L. and N. 
sections 10 per cent. increase ; flat rate 54. (44d.) ; kilowatt rate £7. 108. 
(£6. 10s.) per kw. т.а. and 11d. per unit ; places of worship 41d. (4d.); 
motive power 2]d. (2d.) ; Corporation departments 4d. (3d.), showrooms 
£12 (£10) per 3,200 units per annum ; light railways 2d. (12d.) ; A rate 
7d. and 3d. (6d. and 3d.); slot meters 6d. per unit with minimum of 
ls. 6d. per month ; various contracts, increase 4d. per unit. 

Heckmondwike Council has increased the charge for electrio current 
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by 334 per cent. (making it 6d. per unit) for lighting, and from 2d. to 4d. 
& unit for power, according to the units taken. 

Leith.—The burgh electrical engineer (Mr. A. Peden Rutherford) 
has been appointed local representative of the south-eastern area of 
Scot'and under the Coal Mines Department of the Board of Trade. 


Norton.—The Rural Council will confer with Sheffield Corporation 
in regard to a proposal to supply electricity in this district. ` 

Hucknall.—The Urban Council will oppose the proposed applica- 
tion of Nottingham Corporation for a provisional electric lighting 
order for this district, as negotiations with the Sherwood Colliery Co. 
for a supply have becn suspended until the termination of the war. 


Seunthorpe.— The Urban Council has decided to apply fora 
provisional electric lighting order. 


Stowmarket.— The Council has kcen notificd that the directors of 
the Suffolk Electricity Supply Co. have decided that unless certain 
difficulties arising out of the war were overcome all efforts should 
be concentrated to maintaining the supply of the naval and military 
authorities, and so discontinue the supply at Stowmarket from June 
30 until further notice. 

The company stated that as there were 50 motors in Stowmarket. 
aggregating 150 H.P., and as many of them were used in factories, it 
would be understood that the decision of the directors had been arrived 
at most reluctantly. 

The Council has protested to the military authorities for exceeding 
their instructions by removing men from certified occupations, and thus 
endangering the supply of current. . A protest has also been made to the 
L.G. Board. 

Stretford.—The Electricity Committee has approved the terms of 
the agreement for continuing until Dec. 31 next the supply of 
electricity to the Stretford Gas Co., subject to an increased charge 


. of 15 per cent. 


Tunbridge Wells.—In order to mark their appreciation of the work 
of the borough electrical engincer (Мг. R. №. Torpy), who has re- 
cently completed the work of putting down new machinery and 
other capital works, involving an expenditure of £7,800, the Council 
has voted him an honorarium of £50 for his services. 


Worksop.—The Council has increased the wages of Jamp-lighters 
of the electric supply department 2s. each per week ; other workmen 
3s. each per week. 

Wrexham.—We regret to learn that the borough electrical engineer 
(Mr. W. G. Pickvance) is again unwell. 

The Chairman of the Electricity Committee (Councillor Sayvag?) 
stated at the meeting of the Council last week that he was very sorry te 
report that Mr. Pickvance, who had attended a meeting with him # 
Chester on the previous day, subsequently had a seizure on the retum 
journey. No doubt he had not been well since his motor accident some 
time аро. and perhaps he had been doing too much. It would be nece 
sary for him to have a complete rest for a month or so, and in the mean: 
time Mr. Thornton, Mr. Helsby, and the others would do their best to 
carry on at the works. 

The Mayor said they were all very sorry to hear of Mr. Pickvance? 
illness and expressed the hope that he would soon be completely re 


stored to health. | 


LIGHTING AND INDUSTRIAL POWER. 


Electric Furnace Progress in Canada.—The Imperial Trade Corre- 
spondent at Toronto reports that a company at Shawinigan Falls 
(Quebec) is manufacturing metallic magnesium. | 

It is also reported that a firm at Belville (Ont.), which owns віх electne 
furnaces for treating molybdenite ore, has an output of from 500 Ib. to 
700 lb. of ferro-molybdenum per day. It is proposed to increase the 
number of furnaces and to run them night and day. 


Transmission Line over River.—The Shawinigan Water & Powe! 
Co. is preparing designs for a 5,000 ft. clear conductor span for the 
transmission of electric energy over the St. Lawrence River at Three 
Rivers, Que, which will supplement the submarine cable tran* 
missien line already installed. | 

The “ Electrical News ” states that the two steel towers on which the 
line will rest at the extreme ends of this long span will have a concrete 
base, set some little distance from the bank of the river. The ee 
will be 350 ft. high, so as to provide a clearance of 160 ft. in the centre ? 
the span. The three conductors will be placed approximately 50t 
apart. The transmission line will not be anchored to but merely ae 
ported by the towers and anchored to concrete blocks located som 
distance to the rear of the towers. 


` JULY 13, 1917 


ELECTRIC TRACTION. 


Birmingham.—The Tramways, Public Works and Town Planning 
Committce have agreed upon a common policy in regard to the con- 
siderable and costly street-widenings and new arterial thoroughfares 
which are generally regarded as essential to im provements of the tram- 
yay system, and a report will be presented to the Council in the near 

uture. | 


Burnley.—The Tramways Committee recommend that the salary 
of the general manager (Mr. Н. Mozlcy) be increascd from £450 to 
£525 per annum. 


Coal Distribution by Tramear.—Newcastle-ón-Tyne Corporation 
has approved a scheme prepared by the tramways manager (Mr. E. 
Hatton) for distributing coal by tramway sand carts during the 
wintcr months. 


Hull.—The Tramways Committee are making enquiries as to tke 
advisability of employing women tramcar drivers. 


Lineoln.—The Council has authoriscd an increase of 50 per cent. 
in the tramway fares as from July 9. 


Manchester.—A ballot of the tramway workers on Fr'day last 
resulted in 967 voting in favour of a strike and 687 against. Since 
then matters have become normal owing to the decision to reopen 
the arbitration proceodings. Я 


Northampton Tramways.—The Board of Trade has further ex- 
tended for a year from Aug. 18 the time limited by the Northampt~n 
Corporation Act, 1911, for the construction of tra nways, &c. 


Wallasey.—Last weck the Tramways Committee recommendcd the 
Council not to authorise the training of women as tramcar drivers. 
The recommendation was, however, referred back. 


Walsall.—The salary of the tramways manager (Мг. R. L. Hors- 
field) has been increased by £100 per annum. 


MISCELLANEOUS. 


Causes of Industrial Unrest.—In the course of his presidential 
address at the Annual Conference of the General Federation of Trade 
Unions at Gloucester last week, Mr. J. O'Grady, M.P., said the 
Management Commi:.cc had done what it could to bring about 
conciliation and arbitration between employers and workmen during 
the war. 

The success of that work was proved by the fact that the strikes during 
the past 12 months only numbered 123 ayainst the pre-war average of 
651 per annum. The Committee believed the best way to guard against 
disastrous conflicts between capital and labour after the war was to have 
a more perfect organisation. If they were thoroughly organised and had 
ample funds at their disposal that was the safest way to avoid industrial 
warfare in future. The relations between organised labour and the 
private capitalist was, on the whole, very good ; they had had very few 
disputes. The employers’ federations had been reasonable in conceding 
claims put in by the workpeople, but the relations between labour and 
Government departments were entirely different. He never knew a timo 
when the relations between the Government and organised labour were 
so bad as now. He attributed the whole confusion and danger which 
had arisen between Government depart ments and labour to the fact that 
certain dilettante men of superior education with an academic mind, 
but no knowledge of the problems of life, certainly not of the workshop, 
were in control of workmen. How could they expect workmen to go on 
quietly under conditions of that character ? Business men and labour 
men were now in the Government, and they had helped to save the 
Government and the country. Had it not been for their presence in the 
Government the industrial unrest would have expressed itself forcibly 
months ago. There was at the moment grave industrial unrest, and 
while he did not want to go into the causes or to analyse them closely, 
he would say it was due to high food prices, profiteering, the delay in 
arbitration cases in dealing with grievances and unnecessary restrictions, 
A group of faddists were doing immense harm, but he declared that. the 
great industrial unrest and discontent did not affect the attitude of 
organised labour towards the war. 


Committee on Production.—In ordcr to obtain a speedy settlement 
of differences referred to the Committee on Production under the 
Munitions of War Acts, the following additional appointments to 
the Committee have been made :— 

Mr. W. W. Mackenzie (Chairman), Mr. J. W. White (Employers' Re- 
presentative) and Mr. W. Mosses (Workmens' Representative). "This 
enlargement increases the number of members to nine and will enable 
three sections of the Committee to sit simultaneously. 


Electrical Employees Support U.S.A. Liberty Loan.—As an indica- 
tion of the general interest of electrical workers in America in pro- 
viding the sinews of war, the following information taken from the 
" New York Times " is illuminating :— 

40,000 employees of the General Electric Co., of New York, have 
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` Subscribed for $3,000,000 worth of '' Liberty " loan bonds, an average 
~of $75 per individual. 


The subscriptions were received from the 
Schenectady, Lynn Harrison, Fort Wayne, Erie, Pitsfield and other 
works of the company, as well as from their district offices, and ig 
symptomatic of the attitude of the whole of America. 


Electricity in Agriculture.—At the last meeting of the Swansea 
Electricity Committee a report was submitted dealing with the value 
of ^lectro-culture in agriculture. 

The chairman (Councillor Sinclair) said it was a very important matter 
for allotment holders, and, although it would be too late to do anything 
this year, he suggested that & committee be formed (to include the 
chairman of the Parks Committee and the parks superintendent) to visit 


` Hereford in order to see the results of the work that had been done there 


with regard to electro-culture. 
This suggestion was adopted. 


Hospital Equipment.—Warrington Guardians have been author- 
iced to purchase Rontgen-ray apparatus for their Whitecross Hos- 
pital. i 


Munitions Cases.—At Sheffield Munitions Court last week, Charles 
Joseph Riley, clectricidn, was summoned for leaving work, not 
working diligently and refusing to clock in and out. 

His Union representative said all three charges really related to one 
presumed offence, which consisted in leaving the works at 12 and not 
returning till 2.4, whereas the meal time was from noon to one o’clock. 

DEFENDANT said he was asked about 11 o’clock in the morning of the 
day referred to to work overtime, and, though he was under notice (given 
to him by the firm), he agreed to do so. However, he had no food with 
him and was compelled to go outside. | 

The Union representative said he put in a plea of vindictiveness by the 
firm. Defendant was chief convener of the shop stewards in those 
particular works. During the recent strike he had been active, and 
when the settlement of the strike came a clause was inserted to the effect 
that the men should be allowed to return to work without prejudice or 
vindictiveness. On June 23 notice was given to all the shop stewards 
that they must cease their activities or resign their positions, the alter- 
native being instant dismissal. At a mecting of the shop stewards held 
in the meal house it was decided to oppose this demand, and on Friday, 
June 29th, six of them (including Riley) were given their notices. These 
six had been particularly active in work of a perfectly legal character. 
No reason was given for the action of the firm, but afterwards a plea of 
loss of time was put forward. The whole thing was one of those actions 
which were responsible for the industrial unrest. 

'T he representative of the firm contradicted the Union representativ o's 
statement in general terms, and said that was not Riley's first offence. 


He had been warned repeatedly. 


The Chairman (Sir WiLLIAM CLEGG): Then surely the remedy of the 
firm was obvious—to bring him here. There has been a great deal of 
extrancous matter imported into the case, but it will not be allowed 
to influence the Court. It was apparently a fact, however, that defen. 
dant, for the convenience of the firm, consented to work overtime on 
Saturday, the day after receiving his notice to leave. The Court thought 
that, considering the special circumstances, he was reasonably justified 
in going outside the works to obtain his meal, and the firm had not made 
out а case. There had been a certain amount of laxity in the working 
of the regulations. Having said that, he desired to say that the men 
when they wanted to leave the works must under any and all circum- 
stances clock in and out, and any future case of breaches of that very 
necessary regulation would be severely dealt with. 

An official inquiry was held at Sheffield on the 6th inst. into a complaint 
which had been made to the Ministry of Munitions that six electricians 
(four being shop stewards) had been dismissed by Messrs. Thomas Firth 
& Sons, and victimisation was alleged. 

The finding, after a protracted hearing, was that there was no evidenco 
of victimisation. 


Scottish Electricians’ Wages.--The Chief Industrial Commissioner's 
Department has issued the findings of the Arbitrator on the demands 
for increased wages in the electrical trades in the chief towns of 
Scotland. | 

The arbiter's award is that the workers concerned in the employ of 
firms in the Electrical Contractors! Association shall receive the war 
advances granted by the Committee on Production to the shipbuilding 
trades on March 1 last. No change is made in the payments for country 
money. The employees receive an advance of a fraction under 14d. 
per hour as from the beginning of June, which is made up of the special 
advance of 5s., plus 9d., being the difference between the advance of 
wages in the electrical trade during the war (14d. per hour, or 6s. 3d. per 
week), and the gencral advanco of 7s., which by the award of the Com. 
mittee on Production is presumed to have already been obtained by the 
employees. 

University Collego (London). —The new chemical laboratories have 
keen designed so as to meet the requirements of modern chemical 
teaching and research, including provision for physical chemistrv. 

The cost of the site, building and equipment will be £120,000. 
£100,000 has already been raised, leaving £20,000 to be found. In 


. order to facilitate the immediate provision of this, Sir Ralph C. Forster, 


who has already subscribed generously to the cost of the laboratories, 
has promised £5,000 on condition that the remaining £15,000 is raised 
speedily. Subscriptions may be sent to Lord Glenconner at the College. 


~ 
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$ TENDERS INVITED AND ACCEPTED. 
PAPI AIA ллу PA SPIED PD PEI PDP PP ISSO 


Rotary Converter, Transformer, &c. 

MELBOURNE City Council require tenders by noon on July 30 for 
supply and erection of a 2,000 kw. rotary converter, with trans- 
former and accessories, — (Specification No. 388.) Specification, &c., 
from Messrs. Mellwraith, McKacharn & Co., Pty. (Ltd.), Billiter 
Pquare-buildings, London, Е.С. 3. | 


Transformers. 

' Dugu Electricity Supply Committce invite tendcrs for 12 
months’ supply of transformers. Tenders to chairman of Electricity 
Supply Committce by noon, July 16. 


X-Ray Apparatus. 

[sLInaTon (LoNpox) Guardians want tenders by 3 p.m. July 19 
for a set of X-ray apparatus for their infirmary (a.-c., 100 volt., 5). 
Priecs requircd for 16 in. and 20 in. coil respectively. Tenders to 
the Clerk, St. John's-road, Upper Holloway, №. 19, 


Electric Motor. 

DvuNboEkg Parish Council want tenders by 5 p.m. July 18 for the 
supply and installation of a 16 H.P. electric motor at their laundry. 
Tenders to the Clerk, Council Chambers, West Bell-street, Dundee. 


Motor Ambulances. 

West Ham Corporation require tenders for the supply of two 
motor ambulance vehicles. Tenders, which should contain details 
of chassis, &c., particulars of speed, consumption of petrol or elec- 
tricity, &c., are to be sent to the Town Clerk by 4 p.m. July 17. 


t 


HAMMERSMITH (Тохрох).--Тһе Borough Council has accepted 
the tender of J, P. Hall & Son (at £359) for a boiler feed pump. 
“There were six tenders, varying in amount from that of the accepted 
.to £660. There were also three tenders (£440, £539 and £726) for 
turbine pumps, 


MANCHESTER.—-The Electricity Committee has accepted the fol- 
lowing tenders for 12 months’ supply of stores :-— 

L. Andrew & Co., adhesive tape, rubber tape and asbestos goods; 
W. T. Henley’s Telegraph Works, W. T. Golver & Co. and Macintosh & 
Co., rubber tape; Griffiths & Co., enamels; Diatimite Co., asbestos ; 
Ward & Goldstone, batteries; Callender's Cable & Construction Co., 
box compound and bitite tape ; Coatbrookdale Co., c.i. cable troughing ; 
Morgan Crucible Co., crucibles ; London Elec. Wire Co. & Smith's, silk 
covered and Eureka wires ; Isherwood Bros. and Doulton & Co., earthen- 
ware pipes ; Connolly Bros., cnamelled wire; Bullers (Ltd.), Doulton & 
Co. and Gaskell & Grocott, insulators ; J. Walker & Co., jointing and 
packing ; Vacuum Oil Co., grease ; Н. Wiggin & Co., nickel chrome wire 
and strip ; W. N. Brunton & Co., tinned stecl and armature wire ; British 
Elec. Transformer Co., transformers and auto-balancers ; British Insu- 
lated & Helshy Cables, trifurcating boxes ; Brotherton Tubes & Conduits 
(Ltd.) and Simplex Conduits (Ltd.), tubing, &c. ; Pinchin, Johnson & Co., 
varnish, 


WoLvERHAMPTON.—'l lic Council has accepted the tender of Mel. 

_ ville, Dundas & Whitsun for the construction of a new boiler house 

wing, at £5,036, including overhead coal bunkers, foundations and 
skeleton structure for the boilers, cconomisers, &c. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is required for the London Hospital (Whitechapel- 
road, E.1), capable of looking after lifts, motors, lighting and medical 
appliances. See an cdvertisement. | 


Switchboard attendants are wanted for a generating station in the 
Manchester district. See an advertisement. 


A staff assistant is required for eiectrical office work in a Govern- 
ment Department at Portsmouth ; must have had technical training 
and experience in design of electrical instruments and machinery. 
Salary £200 per annum. See advertisement. 


A draughtsman 15 wanted for drawing o'ectrica! instruments in a 
Government Department at Porismouth. Wages 94s. per week of 
42 hours. Sce advertisement. 


The Walthamstow Educational Committee invite applications 
for positions as assistants in their enginccring and trade schools, to 
commence duties on Sept. 1 next. Assistants are required for 
experimental! science, practical mathematics, engineering workshop 
practice and in mechanical drawing, &c. Commencing salary £160 
por annum. Candidates must be ineligible for military service, and 
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application forms (which must be returned by July 31) from Mr. R. 
Dempsey, Clerk to the Governors, 2, Tower-chambers, Hoe-atreet 
Bridge, Walthamstow, E. 17.- 

A lecturer in electrical engineering will be required in Septemler 
at the University College, Nottingham. Particulars from the Acting 
Registrar. 

A lecturer in electrical engineering will be required in September 
for the Liverpool Central Municipal! Technical School. Commencing 
sa'ary £250. Particulars from the Director of Fducation, 14, “ir 
Thomas-street, Livcrpool. 

A principal teacher of enginecring (mechanical and electrical) is 
wantcd in September for evening classes at Airdrie Academy Techni. 
cal School. Salary £80 to £90 per session. Applications to the 
Joint Clerks, School Board, Airdrie, by July 17. 

A lecturer in physics is required for Battersea Polytechnic (London, 
S.W.11). Salary £175. Applications by July 17. Particulars from 
the Secretary. 


The Government of the Union of South Africa require an indastrial 
adviser to the Industries Section of the Department of Mines and 
Industries. Salary, £2,000. Applications to the High Commi» 
sioner, 32, Victoria-strect, London, S.W. 1, by July 31. 


Mr. C. A. Roberts, acsistant electrical engineer, has been appoint d 
acting borough electrical engineer at Doncaster in the absence cf 
Mr. E. S. Rayner. 

Mr. G. L. Smith has heen appointed station superintendent «t 
Walthamstow at £175 per annum, rising to £200. 

Mr. W. J. Best, who has been on probation as shift engineer а: 
Sheffield since January, has been transferred to the permanent sta", 
at £180 per annum. | 


Mr. W. McConnell has been selected for the position of engineering 
assistant at the Temple Junior Technical School, Bristol. 


BUSINESS ITEMS. 


As the Caxton House offices of Messrs. Brown, Boveri & Со. (Ltd) 
have been taken over by the Army Council, the company has acquired 
temporary offices at 9, Old Queen-strcet, Westminster, Б.М. 1. "Теје. 
phone *' Victoria 2538." | 

The London office of Messrs. Rustun. Proctor & Со. (Ltd.) has teen 
removed frum 46, Queen Victoria strect, E.C., to West Africa House, 
Kingsway, W.C, 2. 

Messrs. Geo. Schultz & Со. (Ltd.), 10, Arthur-street, Lc nd: n, EC, 
electrical insulation manufacturers and iron and steel merchants, 
ask us to notify that their managing director (Mr. Geo. Schultz) 
though not at any time a Gcrman subject, has by deed poll changed 
his name to George Lecnaid Scott. No change, however, has taken 
place in the title of the compiny, which is composed entirely of 
British subjects. 

The partnership between Harry Brear and David Aynsley. formerly 
trading as electrical engincers at 458, Huddersficld-road and Albion 
Electrical Works, Ravensthorpe, Dewsbury, has been dissolved 
Debts by Mr. Brear, who will carry on the business in his own пал: 
at Calder Wharf Mills, Aire-street, Ravensthorpe. 


Plant for Sale. —Mr. R. H. Ruddack will sell by auction at Cannon- 
strect, Manchester, on Tuesday, 3lst inst., and the two following 
days, valuable and extensive newspaper and jobbing plant and 
machinery, including a numter of electric motors, an electric hoist 
with travelling jib crane, pneumatic tubing installation, Magnets 
time installation, &c. Catalogues from Messrs. Nicholson, Graham 
& Jones, Solicitors, 24, Coleman-street, London, E.C. 2, and the 
Auctioneer, 71, Fleet-street, London. Е.С. 4. See an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A mceting of ercditsrs of the Universal Telephone & Electrical Co. 
(Ltd.) will be held on July 23, at 6, Old Jewry, London, E.C., and 
claims are to be sent to Mr. J. Percival at that address by Oxt. 1. 


Claims against Morris & Lister (London) (Ltd.) (in vol. liq.) are to 
Бел by Aug. 1 to Mr. Н. S. Sugden, 36, King-strect, London, EC 


The Prentice Wiveless Train Control (Ltd.) is being wound up 
voluntarily. Mr. F. V. Royce, 5, Broad-street-place, London, EC, 
has bcen appointcd liquidator, and a meeting of creditors will be 
held at his office on July 16. 


Enemy Firm Wound-up.— Claims against the Bosch Magneto Co. 
(Ltd.) are to be sent by Aug. 13 to the Controller, Mr. А. E. Wood- 
ington, 5, Philpot lane, London, Е.С, 
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MUNICIPAL ACCOUNTS. 


Gur cat 


Birkenhead.—In presenting the accounts of the electric supply 
department at the Corporation meeting list week, Councillor Clarke 
said that the gross profit for the pc st усаг was £18,825, an increase 
of £2,060 compared with 1915-16. The total income was £52,24€, 
or £4,025 in excess of previous year, and the total working expenses 
were £33,414, an increese of £1,965. 


Glasgow.—The traniwav accounts for the year ended May 31 
show a surplus of £160,984 (compared with £43,548 last vear), 
which has been placed to the Common Good fund. 

Revenue was £1,260,115 (against £1,157,336), total expenditure was 
£838,060 (£773,442), and with £78.637 (£81,202) interest on investments 
the total carried, to net revenue account was £500,686 (£465,007). Rent 
of Paisley lines required. £5,453 (£6,700), interest. £78,846. (£90,473), 
sinking fund £114,377 (£109,614), income tax £64,622 (£39,853), parlia- 
mentary expenses £07 (£500) and renewals and depreciation. £73,304 
(£174,407); total £339,702 (£421,549). 

During the ycar the remaining debt on the tramways was paid off by 
transferring the necessary sum from the depreciation and. renewals in- 
vestment account and the Corporation also agreed to subscribe £2,000,000 
to the 5 per cent. War Loan. 

Oldham.— The accounts of the electricity department for the уеаг 
ended March 25 show gross capital expenditure £402,719 (increase 
£18,007), of which £226,288 is outstanding. 

Revenue was £73,555 (compared with £63,920 in previous year) and 
total costs were £41,715 (£37,222). leaving vross profit. £31.840 (£26,608). 
Sinking fund instalments-were £01,361: (£10,462) and interest required 
£11.229 (£10,902) and expenditure on meters £218 (£224), leaving net 
profit £0.032. (£5,107). ‘Total revenue costs were 0-690040, (O-852d.) per 


(10.487.233). There are 2,813 (2.782) consumers with the equivalent. of 
426,082 (389,133) 8 c.-p. lamps connected. Maximum supply demanded 
was 5,320 kw. (3,900 kw.) for lighting and power and 1,460 kw. (1,460kw.) 
for traction. Load factor was 24-31 (22-27) per cent. 

The report of the joint electrical engineers and managers (Mr. F. L. 
Ogden and Mr. W. Chamberlain) states that the plant installed and put 
into commission during the усаг included a 3,000 kw. British Westing- 
house turbo-alternator, two Babcock boilers, with chain grate stokers, 
Green's economisers, &с., а 1,250 kw. British Westinghouse rotary con- 
verter, with switchgear and transformer, and a motor-driven centrifugal 
cooling tower pump. Power supply increased by 3,952,871 units and 
would have increased still more if all consumers had been able to obtain 
their equipment. 


Rochdale.—The accounts of the tramways department for the усаг 
ended March 31 show gross capital expenditure £366,946 (increase 
£6,192), and the total amount of sinking fund is £134,248. 

Revenue was £90,812 (compared with £87,908 in previous year) and 
working expenses were £50,397 (£48,124), leaving gross profit £40,414 
(£39,784), or £42,432 (£41,654) with interest, sinking fund and rent 
contributions. Income tax required £6,463 (£3,864), interest on capital 
£11,850 (£11,970). sinking fund £9,753 (£9,593), rent of leased lines £5,918 
(£6,309), payment to Heywood £3,032 (£3,044), half. wages to men on 
active service £2,981 (2,731) and war bonus £658 (£521), leaving net 
profit £1,773 (£3,608). Average total revenue per car- mile was 13:342d. 
and average working expenses, including power, were 7-493d. 

Walsall.—The annual accounts of the electric supply де заг; ment 
were discussed by the Council сп Monday. 

The chairman of tho Electricity Committee (Mr. Hayward) in moving 
that the annual balance-sheet of the electricity undertaking bc referred 
to the General Purposes Committee for consideration, gave reasons for 
the loss of nearly £9,000 on the year's trading. The undertaking had 
egone through an extremely difficult and trying time. 1t had been made 
very plain on several occasions that a loss was certain to be made during 
the transition: stage from the old to the new works. On top of that, 
however, the concern sustained an altogether unexpected loss through 
the action of the Ministry of Munitions in commandecering plant which 
was intended for the new station. The consequence was that instead of 
the new works being brought into operation early in 1915, it was not 
until Feb. 10 this vear that any plant was available for usc, and the loss 
incurred was almost entirely due to that cause, He agreed the outlook 
would be a serious one for the ratepayers if they had to tind that £9,000 ; 
but he considered they had a strong claim against the Ministry of 
Munitions for compensation, With regard to the future of the under- 
taking, he said that everything depended on the number of new customers 
the undertaking could obtain. И was hoped that carly in September the 
committee would be able to have the new works in full operation, and to 
ad the old works at which the costs of generating current were very 

avy. 


The mot jon was carried, 
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FINANCIAL MATTERS. | 
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COMPANIES’ MEETINGS AND REPORTS. 


qi 


ARBROATH ELECTRIC: LIGHT & POWER CO. (LTD.)—At the recent 
meeting it was stated that the profit for the past усаг was £2,423, 
which, added to £713 brought forward, made a total of £3,135. Deducting 
charges for interest and dividend on preference shares, the balance was 
£2,186. The directors proposed to place £1,000 to reserve and renewals 
fund, to pay a dividend of 4 per cent. on the ordinary shares (less tax), 
leaving to be carried forward (subject to payment of directors’ and 
auditors’ fees) #493. The Chairman said the company had made steady 
and satisfactory progress. They had reason to feel gratified that they 
were able for the first time since 1914 to’ recommend the payment of a 
dividend, and at the same time to place £1,000 to reserve fund. 


CHILI TELEPHONE CO. (LTD.)— The report for the year ended March 
3l states that the aggregate number of subscribers at all centres at the 
end of the усаг was 14.243, an increase of 936 for the усаг. The total 
length of lines in operation was 22,698 miles 1.089 yards, an increase of 
1,379 miles 405 vards. The gross revenue from all sources was £152,182, 
an increase of £30,209 over 1915-16. The total expenditure (exclusive 
of income tax) was £92,597, an increase of £20,074. The net revenue 
from all sources was £59,585, an inerease of £3,535. The balance to 
eredit of revenue account, after deducting income tax and including 
£4.302 from previous year, is £52,784, of which £2.796 has been expended 
on replacements, &c., of plant. An interim dividend of 3s. per share, 
tax free, was paid in January last, and after carrving £16,386 to general 
reserve and adding £2,000 to reserve against loss on investments, the 
directors now recommend a final dividend of 5s. per share, tax free, leaving 
£5,202 to be carried forward. 

EDMUNDSONS' ELECTRICITY CORPN. (LTD.)—The net profit for the 
year ended March 31, after providing for mortgage and debenture in- 
terest and redemption and for £1,164. 12s. 114, additional income tax, 
amounts to £12.293. 16s. 9d., compared with £13,259. 10s, 3d. for the pre- 
vious year, With £4,625.. 28. 6d. brought forward, the total profit 
available is £16,918. 19s. За. The directors are applying £12,000 in pay- 
ing the dividend for the усаг on the cumulative preference shares, leaving 
to be carried forward £4,018, 19s. 3d. 

ELECTRIC SUPPLY CORPN. (LTD.)--At the meeting last week the 
chairman (Mr. J. G. B. Stone) said that the new connections during the 
past усаг were equivalent to 11,858 33-watt lamps. That was far below 
the figure of the previous year, but last year they had had an abnormal 
increase in Dumbarton. Excluding the Dumbarton figures, there had 
been an increase of 9,461 lamps in 1916, against 6,906 in 1915. Their 
progress was continuing despite the war, and they hoped that with tho 
return of peace conditions the company would reap the benefit of those 
extensions. Of the companies in which they were interested Hendon 
was doing extremely well, but Dawlish and North Berwick had both 
been seriously retarded by the war, particularly the latter. The Dum- 
barton Tramways Co. had obtained much better traffics, and there were 
hopes that they would continue in times of peace. For the second time 
they had to regret diminished profits. Their revenue had increased 
£1,773, but the actual profit on working was reduced by £1.830 owing to 
increased costs. The net balance was £6,363, compared with £7,957 in 
1915, and they were proposing to pay a dividend at rate of 1 per cent., 
less tax. They had succeeded in renewing the Chelmsford street-lighting 
contract for four years, and had compromised their difference with the 
Chelmsford Council in regard to the late street-lighting contract. 


GENERAL ELECTRIC CO. (LTD.)—The directors report that the net 
profits for the year ending Mareh 31, 1917, amount to £265,219. 14s., 
to which has to be added £48,053. 4s. 2d. brought forward, giving a total 
of £313,272. 18s. 2d. After deducting debenture interest, together with 
normal and special depreciation (£38,541. 4s. 3d.), there is an available 
balance of £274,731. 13s. 114. The directors recommend payment of a 
dividend at rate of 6 per cent. per annum on the preference share capital 
for the year (£42,000), the allocation to the employees' and managing 
director's bonus of £18,467. 17s., payment of dividend at rate of 10 per 
cent. per annum (tax free) on ordinary share capital for the year (£62,500), 
placing to reserve account £40,000, grants to dependents of men on active 
service £11,477. 9s. 5d., repayment to preference shareholders of income 
tax already deducted (subject to confirmation in extraordinary general 
meeting) £10,500, leaving to be carried forward (subject to excess profits 
duty, if any) 439.786. 7s. 6d. The reserve account has been increased 
by £100,000, transferred from pre-war suspense accounts of provision for 
contingencies which have not arisen, and, with the further additon of 
£40,000 recommended above, the total amount at credit of this account 
will be £400,000. The company's operations during the past vear have 
consisted mainly in continuing and developing the policy initiated at 
the outbreak of the War. The results have again been satisfactory. 
All the company’s works have been fully occupied throughout the year, 
and have been almost exclusively employed in the preduction of material 
and electrical equipment essential for the purposes of war. In con. 

equence, practically the whole of the output of the works, normally 
employed in the supply of the electrical trade, has had to be diverted to 
meet the requirements of various Government departments and, con. 
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trolled establishments throughout the country. About 1,700 members 
of the staff and workpeople are now serving with the Colours, so that 
substitution and dilution of labour has become more imperativo than 
ever. 'lhanks, however, to the lovalty and united efforts on the part of 
those members of the company's technical and commercial staff whom 
the authorities have allowed to remain, it has been possible to overcome 
successfully most of the difficulties with which the company has been 
confronted. The scarcity of raw material and the difficulty in obtaining 
machinery, together with the Government restrictions placed upon all 
building operations, have not enabled the company to proceed with the 
preparations for the developments awaiting the electrical industry after 
the War. Capital expenditure during the year on new works of im- 
mediate importance has amounted approximately to £15,000, and a sum 
of £11,000 has been expended, under permit from the authorities, to 
advance the Kingsway building sufficiently to protect the steelwork. 
The sales organisation at home and abroad has adapted itself well to 
prevailing conditions. The investment account of the company has 
again considerably increased, with an eminently satisfactory return. 
Nearly £300,000 has been invested in the Osram- Robertson Lamp Works, 
a further £50,000 has been required by the Pirelli- General Cable Works, 
and certain smaller sums have been invested in minor factories essential 
for the production of material for the Company’s requirements. Tho 
l'irelli- General Cable Works, in which the company is largely interested, 
has this усаг (the second усаг of its existence) shown satisfactory results. 
All the allied and subsidiary companies continue to do well, with the 
exception of one or two who have becn adversely affected by conditions 
of war. 

HAVANA ELECTRIC RAILWAY, LIGHT & POWER CO. (LTD.)—The 
accounts for 1916 show a net profit of $2,421,291, compared with 
82,230,257, and an available sum (including $1,709,956 brought forward) 
of $4,131,248, ont of which dividends amounting to 6 per cent. on the 
common shares have been paid, compared with 5} per cent. for the pre- 
vious year, and after transferring 872,000 to reserve for depreciation and 
$123,083 to reserve for bad and doubtful debts, &c., $2,024,501 remained 
to be carried forward. 

IMPERIAL TRAMWAYS CO. (LTD.)—Mr. Samucl White. who presided 
over the recent. mecting, said that the receipts of the Middlesbrough, 
Stockton and Thornaby clectric tramways were £70,223, compared with 
£66,529 in the preceding усаг, and the passengers numbered 12,850,555, 
against 12,290,230. The net profit was £14,228, against £15,431, and 
the working expenses increased by £4,897..— ‘The main business of the 
Imperial Tramways Со. was to engage more particularly in the operation 
of tramway undertakings or their shares, and the income and the capital 
value of their assets were bound to vary considerably from year to усаг. 
A few years ago they distributed 100 per cent. in dividends to their 
ordinary shareholders, but if they got 100 per cent. on one occasion they 
must not be surprised on another to receive only 2 per cent. With the 
return of favourable conditions after the war he could see no reason why 
the company should not be the means of carrying out further profitable 
management or financial transactions, 


MADRAS ELECTRIC SUPPLY CORPN. (LTD.)—Mr. J. С. B. Stone, who 
presided over the meeting last week, said that further progress had been 
made in the development of the undertaking. The gross revenue for 
1916 was £54,997, against £50,177 in 1915. The increase, having been 
earned in that portion of the company’s arca where mains were already 
laid, must be regarded as satisfactory. It had been impossible to obtain 
materials for extensions, and consequently the supply of current to the 
districts of Kilpauk and Adyar was still in abeyance. For the same 
reason it had been impossible to commence the supply of current to 
various large power consumers with whom contracts had been completed. 
Although there was now a prospect of procuring part of their require- 
ments, it was evident that the accounts for 1917 would not obtain the 
benefit of any extension of importance. Applications from consumers 
who could be supplied from the existing mains were still numerous, and 
the directors trusted that the local supplies of material would enable 
them to connect new consumers who were contiguous to the existing 
mains until the present restrictions against shipping had been removed. 
The increase in revenue for 1916 had been derived proportionately from 
current. for lighting and fans and from power. The total costs for 1916 
were 06а. per mnit sold. compared with ла. for 1915. The net 
balance was £20.57], against £25,661 for 1915. Adding £4,580 for 
dividend from the tramways, the total was £34451. Interest. on deben- 
tures and loans and the debenture sinking fund absorbed £16,615, leaving 
£17.836, or £5,410 more than for 1915. In addition to the £4,439 trans- 
ferred to debenture sinking fund, the directors had also transferred 
£6,000 to a depreciation and renewal fund, and they recommended pay- 
ment of the dividend on the preference shares, leaving £5,836 to be 
carried forward. The rate of progress would be accclerated when times 
were normal, and they saw no reason to modify their confidence in the 
ultimate success of the undertaking. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
Mr. Godfrey C. Isaacs, who presided over the annual meeting last week, 
said that Mr. Marconi was representing his Government on a Special 
Commission to the United States. After giving an analysis of the various 
items in the accounts, he said that, in view of the fact that their business 
was still being conducted under exceptionally unfavourable conditions, 
they had every reason to be satisfied with the figures submitted. Prac- 
tically the whole of their profits were derived from ships! subsidies, for 
there was practically nothing doing at. present in commercial or private 
telegrams at sea. Normally they derived а very substantial revenue 
from those telegrams, and when peace eonditions prevailed again they 
would no doubt see a substantial increase in receipts derived from that 


source. Not only had the number of ship telegraph stations been 
immensely augmented during the war, but there had been also a large 
addition to the coast stations, which would give far greater facilities for 
communication with the land than obtained prior to the outbreak of 
hostilities. Further, they were making very considerable losses in con. 
sequence of the submarine warfare, all of which they were debiting to 
profit and loss account. Jn past years it had been their custom to insure 
against the risk of losses at sea, but the premiums having become so very 
high in consequence of the submarine warfare they determined to take 
the risk themselves, and, notwithstanding the severity of the submarine 
warfare, they saved during the past year in insurance the sum of £1,174 
and in marine risk £451, or a total of £1,600. They felt justified, having 
regard to the sound development of their business, to recommend pay. 
ment of an increased dividend, which they felt confident of being able 
at least to maintain, notwithstanding the necessity for increasing the 
capital. The number of public telegraph stations owned and worked by 
the company on the high seas increased from 1,008 at the end of 1915 
to 1,472 at Dec. 31 last. They would be able to appreciate the consider. 
able capital expenditure involved when he told them that up to June 30 
last they had already fitted 595 additional ships, bringing the total number 
of ships installed, after deducting losses, to 1,855, which was by far the 
biggest rate of increase in the history of the company. Orders in hand 
were considerable. They contemplated those being very largely aug. 
mented in the near future, and for that provision must be made. Their 
subsidies alone at June 30 had increased to £451,713 per annum, compared 
with £24,445. 6s. 6d. for 1909. Mr. Alien and Mr. Bradfield, who had been 
connected with the company since its formation, had been added to the 
board, and Mr. Maurice Bramston, who had been for some years asso- 
ciated with another of their companics, had also accepted a scat on the 
board. Hereferred tothe immense amount of heavy and responsible work 
which had fallen upon the staff, who' had been untiring in their efforts. 
working continuously day after day very long hours with hardly a дау» 
holiday. They should express their great appreciation and profound 
admiration for their operators at sea. They had 3,347 operators and 
students; of those (at June 16) 333 had been saved from vessels sunk, 45 
were drowned, 29 had been injured, one killed and 19 had been taken 
prisoners of war. Notwithstanding the great increase of risk and danger 
in their services, in no single instance had any one of them murmured. 
and in no case had any one failed in the critical moment to do a full and 
heroic duty. Mr. Isaacs gave several instances of the heroism of their 
operators, and said that when the war was over no doubt a book would 
be written upon the experiences of wireless operators. It would certainly 
be a most interesting book, and would add to the very high respect and 
admiration which they had for those who followed that occupation. 

The report and accounts were adopted, and at a subsequent extra- 
ordinary general meeting it was decided to increase the capital of the 
company by the creation of 250,000 new shares of £1 cach. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The revenue for the усаг 
ended Dec. 31 Jast amounted to £53,214. 10s. 8d., from which is deducted 
£18,684. 16s. for the ordinary expenses, and £22,800. 9s. 10d. for expendi 
ture relating to maintenance of cables, sundry differences in exchange, 
income tax abroad and war payments to staff and other expenses in соп. 
nection with the War, leaving £11,729. 4s. 10d., to which is added 
£991. 3s. 3d. brought forward, making an available total of £12,720. 85. Id. 
The sum of £766. 3s. 2d. has been provided for income tax, less adjust- 
ment in respect of excess profits duty, £2,000 has been transferred to 
general rescrve fund, and the usual interim dividend of 2 per cent. 
(absorbing £4,621. 16s, ) was paid on Dec. 1 last. An additional payment, 
equal to a dividend of 2 per cent. was made on May 15, bringing the total 
distribution for the year up to 4 per cent., tax free. The balance of 
£110. 12s. 11d. is carried forward. 


CITY NOTES. 


tcd 


 DUBLIN UNITED TRAMWAYS CO. (LTD.)—An interim dividend of 4 
per cent. per annum (4s. per share), less tax, has been declared on the 
ordinary shares for the past half year. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The directors have 
declared an interim dividend of 2s. per share (less tax), being at rate of 
4 per cent. per annum for the quarter ended June 30. ' 

ELECTRO.BLEACH & BY-PRODUCTS CO. (LTD.) — This company is 
issuing at par the balance of its authorised share capital (7,956 preference 
and 8.000 ordinary shares of £1 cach) in order to provide capital fore 
completing the extensions of their works at. Middlewich. 

FRASER & CHALMERS (LTD. )—The directors have declared an interim 
dividend of 73 per cent. on fhe preference shares, less tax. 

METROPOLITAN CARRIAGE, WAGON & FINANCE CO. (LTD)—The 
Treasury has given sanction to the proposed issue of £1,424,712 shares 8 
fully paid and £150,576 shares for cash. 

SAO PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—The directors 
have declared a dividend of 2} per cent. on the common stock. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 5 
per cent. (3d. per share) has been declared. | 

STOCK EXCHANGE NOTICE. — Dealings in 117,000 £1 fully paid pre- 
ference shares of the Llanelly & District Electric Lighting & Traction Со. 
(Ltd.) (Nos. 60,001 to 128,456, 131,457 to 135,000 and 150,000 to 15,000] 
have been specially allowed by the Stock Exchange Committee, and the 
shares are now included with those in which special settlements have 
already becn granted, 


` 
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‘EVENT OF THE WEEK.—The gas industry receives another 
serious set-back. Sir A. Stanley prohibits the import of 
foreign matches. On! Stanley, on! 

i * * * * 

The Electric Supply Corpn. congratulates itself upon 
obtaining the renewal of the Chelmsford street lighting con- 
tract for a further period of four years. Who, after this display 
of optimism, will dare claim that the war will not soon be over ? 

* * * * 


Since the appointment of the Coal Controller and the issue 
of his elaborate transport directions, we ought to hear no more 
silly talk about “ carrying coals to Newcastle ! "' 

ж с ж * * 

While on the subject of coal, I would like to ask why a pro- 
minent London daily is allowed to haul coal into Fleet-street 
for its isolated power plant, when so many of its lesser con- 


temporarles purchase electrie power and save coal cartage ? - 


Will Mr. Guy Calthrop ask the electric supply company and 
the newspaper in question " What about it ? " 
* * * * 

This column had gone to press last week when the news of 
Seaton’s death came to hand. His demise is most untimely, 
and will be a big loss to Manchester engineering circles es- 
pecially. He possessed a fund of humour which he could turn 
loose at a moment's notice, often to the discomfiture of his foes 
and the delight of his friends. By foes I mean his business 
opponents, for I have yet to hear that Seaton ever made an 
enemy. Though he had been dubbed " Satan " (that was 
when P. С. Pope and he were rivals), there was nothing 
* devilish " in his nature. He will always be remembered for 
his contributions to the discussions of Inst. E. Ej. and 1.M.E.A. 
Papers, in which he invariably ©“ got home " with some remark 
which raised a hearty laugh, bui was apropos every time. 
His béte noire was the “guaranteed” steam consumption of 
turbines, upon which he did some very plain speaking on 
numerous occasions. In this regard 1 may appropriately 
reproduce Hill's parody of the song “ Sweet Genevieve," 
which embodies Seaton's views on the subject to a nicety. :— 

A guarantee I gave one day 

When I was young and rather green. 
How I regret that yesterday, 

And that commission's might have been. 
I sold that wretched turbine set, 

Eleven pounds I swore we'd touch. 


The test came fairly near, and yet 
It showed we took five pounds too much. 
Oh, guarantees, sad guarantees, 
From superheat to contraflo, 
The engineers were hard to please, 
They measured only H,O. 


A guarantee I give to-day 
For anything that thcy may need. 
I've found out how to make it pay, 
Consultants are but men indeed. 
And, being men, they're often dry ; 
And so I always find it best 
To lunch them first, and bye and byo 
We wander off to sce the test. 


Oh, guarantees, soft guarantces, 
From superheat to contraflo, 
An engineer you quickly please 
With whisky in the H40. 
E. L. H. 


І can hardly realise how the Manchester Engineers’ Club will 
get on without hum. 
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Bon Мот or tHe WEeEk.—" A man does not live more 
cheaply or eat less because his labour is unskilled.” The*Man- 
chester Guardian" in a leader on the tramway dispute in 
Cottonopolis. This ought to encourage the wireman's mate 
to start a " Union." | 

© 4 * * * 

" Chester " Britton js going to make the Dee grow hydro- 
electric corn and crops. More power to the elbows in his 
pipe line ! | 
* * * * 

^ Some Motor 'Bus Reports" says a headline. Yes; we 
hear them in Fleet-street, and in these days they “ put the 
wind up " in the offices and start the staff for the basement. 

* * * * 
THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, July 10, 1880.] 

NEWS FROM AUSTRALIA IN Five Houns.—The telegram conveying 
the news of the capture of the Kelly gang of bushrangers was de- 
spaiehed from Sydney at 12.30 p.m. (Sydney time) on the 28th ult., 
and reached London at 7.33 a.m. (Greenwich time) on the same day, 
and was published in the second edition of The Tunes on that day. 
Allowing for the difference of time between Sydney and London, 
Sydney being 10 hours and 5 minutes in advance of Greenwich time, 
the actual time oceupied in transmission was 5 hours and 8 minutes, 
thus enabling events at the Antipodesto be published in the London 
morning papers on the day of their occurrence. This speaks well for 
the organisation of the Eastern and Eastern Extension Cable 
Companies. 

A Cow CHARGED WITH ELectriciry.—-Mr. W. Woods, F.R.C. V.S., 
Wigan, writes to the Velerinary Journal as follows: “On Feb. 
ruary 21st last 1 was requested to visit a dairyman's cow which had 
calved the previous night, the owner stating that he did not under- 
stand what was the matter with the animal, as every time he touched 
her a trembling sensation ran up his arm, and he involuntarily 
twitched away. He seemed perfectly astounded, and kept impress- 
ing it on me that he was not afraid of the cow, but he could not help 
I visited the cow. When I placed 
my hand upon her 1 received a perfect electrical shock, the animal 
evidently receiving the same, for as often as she was touched by 
anyone she bellowed, and jumped forward, apparently terrified. 
The pulse and temperature it was impossible to ascertain. The 
owner was unable to milk her, as she went almost wild when touched, 
but was perfectly tranquil when not meddled with, with the exception 
of a wild look about her eyes. No matter how many times the 
animal was touched the same result followed. With great difficulty 
I administered a strong saline purgative, combined with 15 croton 
beans, followed in a few hours by a pint of linseed oil containing a 
small quantity of chloroform. At night the cow was considerably 
better, and the following morning I was pleased to find her quite 


convalescent.” 
CESSES ERA SEE E E EES 

Winnipeg Hydro-electric Power.—-The latest Bureau of Labour 
figures show that there are 396 factories operating in the city of 
Winnipeg. Through the enterprise and foresight of the civic 
authorities the city of Winnipeg has provided itself with hydro- 
electric plant which is able to supply power at a very low rate. 

The report of the Dominion Water Powers Branch states that the plant 
of the Winnipeg Electric Railway Co., on the Pinawa Channel, and tho 
municipal plant of the city of Winnipeg, at Point du Bois, are already in 
existence. After fully proteoting the interests of these two plants, it has 
been possible to divido the remainder of the river drop into seven con- 
centrations for power development, having a total possible output of 
175,000 continuous 24 hour horse-power available at 75 per cent. effi- 
ciency under the present unregulated minimum flow and 313,000 con- 
tinuous 24 horse-power available from the proposed 20,000 second-ft. 
dependable minimum flow under regulated conditions. Including the 
two existing developments, the total resources of the former reached at 
nine sites are 249,000 and 418,000 continuous 24 hour horse-power under 
the above respective conditions of flow. This means that there will 
eventually be as much, if not more, power available from the Winnipeg 
river than is now being developed at Niagara. All the power is within 
65 miles of the city of Winnipeg. 
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' | EXCESS PROFITS DUTY. 


A White Paper, issued on Saturday last, contains the proposals of 
the Government in regard to the valuation of stocks, the allowance 
for wear and tear, depreciation and obsolescence of assets, &c. 


Valuation.—In regard to the valuation of stocks the Government 
proposes to adopt the following modifications—which will not require 
legislation—of the general principle that stocks should be valued at cost 
price or market value, whichever is the lower :— 

l. A period of 12 months will be allowed after the termination of the 
war in which to ascertain bv actual realisation the value of the stock 
appearing in the account at the end of the last accounting period, and 
an allowance made from the profits of that period for any difference 
between the valuation and the sum realised. 

2. Certain classes of industry require to keep stocks of raw or semi. 
manufactured goods for manufacturing purposes, and these goods are 
frequently of such an imperishable character that & minimum quantity 
required for a business could be held untouched for а long period. Ac- 
cordingly in any class of trade (a) which requires for its manufacturing 
processes to keep such stocks, and (b) in which a recognised practice has 


‘obtained of taking a constant quantity at a constant price, the Govern 


ment is prepared to accept the practice. The Government would regard 
goods as imperishable which are of sufficient durability to last without 
material deterioration during & period equal to the length of the war 
Any individual member of the class who has not adopted the method in 
his business may be allowed to do so for the purposes of excees profits 
duty, but may not claim as the constant quantity of stock so valued a 
greater quantity than the minimum amount held at any stocktaking in 
the three pre-war trade years. The balance of stock above the minimum 
quantity is to be treated as in (1). 

3. Profits derived from sales which reduce stock below the particular 
minimum or constant quantity adopted for any business are not the less 
trading profits. Where, however, & raw material is associated with 
plant in a manufacturing process (e.g., metal kept to a constant level in 
galvanising baths) the Board of Inlend Revenue will consider a claim 
under sec. 40 (3) of the Finance (No. 2) Act, 1915, that it is akin toa 
capital asset, like plant, which has been exceptionally depreciated (by 
depletion), or of which the renewal has been postponed. 

4. Where in an industry or as respects a class of stock to which the 
foregoing (2) does not apply, the owner of a business has taken a quantity 
of stock at & base price, the stock will fall to be valued during the period: 
of liability at cost or market value, whichever is the lower, but from the 
final valuation (on that basis) there will be allowed a deduction of a sum 
equal to the original difference (at the end of the standard period) between 
the valuation on the base method and a valuation on the cost or market 
value method. Alternatively the first stock valuation may be revised 
and put upon the general basis of cost or market value when the шой. 
fication outlined in (1) will apply. 

Wear and Tear.—In regard to allowances for wear and tear, de- 
pveciation and obsolescence of assets, the following memorandum 
has been issued by the Board of Inland Revenue :— 


]. Excess profits duty is chargeable, generally speaking, by reference 
to profits which are computed on income-tax principles ; but the tem. 
porary character of the duty and its relation to the existing war condi 
tions have rendered necessary special allowances for depreciation in the 
value of assets additional to the allowances granted for income-tex 
purposes. 

2. So far as income-tax is concerned, it is well known that allowances 
are restricted to tho diminution in value due to wear and tear of plant 
and machinery (sec. 12 of Customs and Inland Revenue Act, 1878). 
For excess profits duty purposes, further allowances are admissible, and 
sec. 40 (3) of the Finance (No. 2) Act, 1915, provides for special relicf 
being granted in respect of— 

(а) Postponement or suspension, as a consequence of the present 
war, of renewals or repairs ; 

(b) Exceptional depreciation or obsolescence of assets employed in 
the business due to the present war ; and 

(c) The necessity in connection with the war of providing plant which 
will not be wanted for the purposes of the trade or business after 
the termination of the war. 

3. These allowances extend to any material assets employed in ^ 
business and not merely to machinery and plant. Where these assets 
have been constructed or acquired during the war at an inflated price 
and will sink to a lower level of value, or even to scrap value, at the end 
of the war, full relief can be claimed. The measure of the allowance to 
be made in respect to such assets will be the difference between cost and 
post-war value. Ап allowance of the like nature is applicable also to 
asscts in use before the war, the value of which has fallen owing to war 
causes. The measure of the allowances: in such cases is the difference 
between the value of the assets (depreciated or written down for weer 
and tear) at the date when liability to excess profits duty began and their 
post-war value. — | | 

4. Inasmuch as post-war value and the duration of the war are un- 
known, the Board of Inland Revenue have been unable in most cases to 
make final allowances of the foregoing character, but where the necessary 
evidence is furnished that depreciation is taking place or is inevitable at 
the end of the war, they are ready to make provisional allowances subject 
to subscquent correction. E | | 

5. Ава general rule these allowances, whether provisional or final, will 
be ‘‘ spread” (6e, granted by instalments in successive accounting 
periods during the lifetime of the duty), but in exceptional cases where 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 

Cotton Covered Wires. 


Our Works Building . Department 
has been continuously busy, carrying 


out extensions, for many years past. 


iter ш» If all the Big Men, from Confucius . 
ЕС оп, excogitated for ten thousand | 
ооо years, with bandaged’ brows, they 

Кге! тюш could no thought express that, with 


Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 

, Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


such eloquence, would testify to the 
good service given to clients by the 


Company. 
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BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 
PRESCOT, LANCASHIRE. 
Works! PRESCOT and HELSBY. 


Branch Offices іп: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED SECOND HAND 
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THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W, 
Раве: Victoria 4025 Creams: Vicminster, Sowest London: 


PEEBLES | Bruce Peebles & Co., Ltd. 
a ORE 


ELECTRICAL MACHINERY 


See our Lllustrated 
Engineers, Edinburgh. Advt. last week. 


MASTER 


Tungsten-Light 
BATTERIES. 


ЭЕ ала Кой ec m 


“The Light that Never Failed.” 


and beautiful Flashlight Cases. 


business. 


FOR 


THE ELECTRICIAN. 


NOW. 
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COST NO MORE —LAST LONGER. 


Stock these long-lived Batteries for Fall 


trade. Though im- 
ported from Ame- 
rica, their energy 
when not in use is 
wonderfully pre- 
served: hence they 
are sold under a 
liberal guarantee. 


Made in every stan- 
dard size, each uni- 
form in quality and 
best for its purpose. 


Handsomelyfinished. 
Sealed in attractive 
cartons, 


The MASTER line includes a complete range of unique 
Deliveries of any size from 
large London stock or by direct importations from the US. 
Request catalogue and interesting quotations for next season's 


THE RIVER PLATE COMMERCIAL COMPANY 
EXPORT ORDER DEPARTMENT, 


UNITED BATTERY CORPORATION. 


MANSION HOUSE — 15, GEORGE ST. — LONDON, E.C. 


High and Low Tension 


SWITCHGEAR 


THE 


NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 


SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition. 


Telephone: Sutton 773. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 


Brass & Copper 


Tubes and Sheets. 


BRASS CONDENSER 
TUBES FOR STANDARD 
SHIPS, &c. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM. 


diee being taken. 


Where in the case of m which are ‘ 
Munitions of War Act, 1915, allowances of the- foregoing character fok 
depreciation or obsolescence have been determined by the Minister of 
Munitions for the munitions levy, the amounts so ascertained have been 
adopted by the Board of Inland Revenue for excess profits duty purposes. 
The repeal of the munitions levy as at Dec. 31, 1916, and the transfer 
to the Board of Inland Revenue of the duty of assessing and collecting 
the levy (up to that date) involve an alteration of existing arrangements 
to the extent that depreciation allowances not already ascertained by the 
Ministry of Munitions will fall to be determined by the Board of Inland 
Revenue, who have made arrangements to secure continuity of practice. 

7. Where a taxpayer is dissatisfied with the allowances granted by 
the Board of Inland Revenue in respect of special depreciation or obso- 
lescence of assets he may require his case to be referred to the Board of 
Referees appointed under Part III. of the Finance (No. 2) Act, 1915, or 
in the case of a ‘‘ controlled firm," to the Board of Referees appointed 


under the Munitions of War Act, 1915. 


8. For excess profits duty the allowance for wear and tear of plant 
and machinery will usually be similar to the allowance granted under 
Its amount is to be that reasonably and properly 
attributable to the accounting period. The income-tax allowance for 
wear and tear (which is fixed by the Income Tax Commissioners) is not 
limited by statute to any specific amount or rate, the only 
being that it shall represent the diminished value of the plant and 
machinery by reason of wear and tear during the year. 
special reason it is claimed that the allowance for wear and tear of 
machinery and plant should, for excess profits duty, exceed that allowed 
for income-tax, application should be made in the first instance to the 
` surveyor of taxes dealing with the excess profits duty assessment. Ап 

appeal may be made either to the District Commissioners of Taxes or to 
Commissioners. 

9. Generally speaking, the ordinary allowance for wear and tear in 
the case of excess profits duty is of comparatively small importance in 
so far as it relates to plant and machinery which may be the subject of 
an allowance for special depreciation owing to the war. 
the difference between war value and post-war value necessarily includes 


the Income Tax Acts. 


the Specia 


the ordinary allowance for wear and tear. 


10. As regards the allowance authorised for the 
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new assets are being rogularly acquired during successive accounting 
periods, and the taxpayer desires that the allowances for each asset or 
group of assets should be wholly or mainly granted in the accounting 
period in which the asset is | acquired, the Board will not object to that 


‘controlled ” under thé. 


suspension, as & consequence of the war, of пена: or repairs, 
amount admissible is usually capable of estimation and agreement w 


an excess profits duty assessment is made. 


of appeal to the Board of Referees. 
11. Reference may also be made to the following points, опу 


questions sometimes arise :—(a) Where pre-war machinery or plant has 
become obsolete from causes not actually relating tò the war, but arising 
during the war, and is then replaced, an allowance for the di 
between the written-down valuc and the scrap value is admissible, and 
where the replacement is not effected during the war, but shortly after, 
a like allowance may be claimed under sec. 40 (3) of the Finance (No. 2) 
(b) Special depreciation of pre-war buildings due to the war 
may be allowed for under the same sub-scction. 


Act, 1915. 


taking place equally in the р 
in most cases, affect the h 


Finance (No. 2) Act, 1915. 


Notes. 


М:М vw 


MOSSES & MITCHELL,” 


cu 


i " 
2118 


The taxpayer has the right 


Some comment is made on the above statement in our Editorial 
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rovision 


Where for any 


In such cases 


stponement er 


rente 


Normal depreciation 
ast and in the present, if allowed, would not, 
iability to excess profits duty. 
happen from time to time that a manufacturer will purchase machines, 
&c., for the purpose of specific contracts and will wish from motives of 
prudence to write down the value of the machines to a low figure out of 
the profits of the contracts, In cases in which purchases of this character 

ve regularly occurred, both in the past.and in the present, the non- 
ides of a special depreciation beyond the ordinary wear and tear 
allowance would not normally affect the liability to excess profits duty. 
Where, on the other hand, purchases of this kind take place only during 
war periods, they would usually be attributable to war conditions, in 

which event a special allowance can be claimed under sec. 40 (3) of the 


(c) It will 
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Our Laboratories are well equipped for :— 


RESISTANCE WORK AND STANDARDIZATION. 


1, 2 AND 3 PHASE WATTMETERS. 


CONDENSER MANUFACTURE AND ADJUSTMENT under all 


conditions up to 2,000 cycles per second. 
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RENNERFELT ELECTRIC FURNACE. 


— ee 


"А Paper rcad by Mr. С. Н. Vom Baur et the May meeting of the 
American Electrochemical Society gives particulars of recent im- 
provements in the American Rennerfelt electric furnace. From an 
abstract of the Paper in the '' Mechanical Engineer ” it appears that 
the furnace hearth is now circular, with one set of electrodes, and 
oval-shaped with two sets; the side clectrcdes are adjustable in a 
vertical plane, allowing them to dip toward the bath; and the 
available power, or instantancous available heat, has been largely 
increased. bre 
The operating results obtained in making these three changes have not 
only kept up the quality of the steel, but the cost has been reduced 
materially. With a circular hearth and the flame, in the centre, the heat 


distribution is equal at the slag linc. There are consequently no cold | 


corners, obviating overheating when melting, so detrimental to both 
side-walls and roof. The side-walls, slag-line and roof, especially the 
latter, now dome-shaped, are савіст to repair. Often, only the centre 
portion of the roof bricks need replacing, the other roof bricks lasting 
twice as long. In the illustration below the shaded portions show how 
the refractories, either basic or acid, wear out first. The portions of the 
central part of tho roof 
being directly over the 
flame would naturally 
wear more there, and it 
seems that this is асссп- 
tuated by reflection from 
a too thick slag first re- 
'flecting from the side- walls 
substantially as indicated 
by the broken lines. The 
dotted lines show the 
tendency towards eventual 
wear. | 

Tipping the side elec- 
trodes down from а hori- 
zontal position hasseveral SSNNNS 
advantages. When charges = 
less than normal are made 
the most efficient height 
over the metal when melted 
can be maintained. Dur- 
ing melting, the electrodes at the start, whether fcr partial or full heats, are 
usually only 2:5 ст. over the bath. As the charge melts the clectrodes 
are continually lowered, thus keeping the flame. about 6:2 cm. to 7:5 cm. 
(24 in. to 3 іп.) over the bath. Ву bringing the flame closer to the bath 
the melted steel more readily absorbs the heat and the large flame, 
being farther away from the roof, lengthens its life. The possibility of 
tilting the electrodes up and down helps when slagging off, and lessens 
the breakage of electrodes. The flame nearer the bath, and with the 
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same potential, has a tendency to circulate the slag faster. A more 
shallow bath facilitates the refining, as the metal comes in contact with 
this slag on a larger surface. The flame itself, depending on the size 
and electric power of the furnace, scems to make a circular patch on the 
thinned slag directly beneath the flame 20 cm. to 25 cm. (about 8 in. or 
10 in.) in diameter and then mushrooms out. In a two-flame furnace 
the flame at times seems to spread over the entire bath, an appearance 
due to incandescent gas. The hearth is made more shallow and thus 
the rammed.in bottom coming up at the sides makes the sides less steep. 
This shallow bath shortens the time of melting down, and the lining is 
less affected at the slag linc. The regulation of the heat applied to the 
bath is made easier by the variable position of tho flame above it and it 
also lessens the danger of overheating, which is of'great importance. 
Having the electrode tips never more than 7-5 cm. (3 in.) above the bath 
has materially reduced the time of melting. Thus far no Rennerfelt 
furnace in the United States is using fluid charges. With basic bottom 
the dephosphorising timc has remained unchanged and the desulphur. 
ising period, with the aid of calcium carbide slags, has been reduced. 
When refining and reducing sulphur with a built-up slag from ferro- 
silicon and lime, as used in the induction furnace, this was accomplished 


‘with good effect. 


With furnaces having 300 kw. power per ton of output, heats have 
been madc on basic bottoms, taking off one slag in 2} hours with 670 kw.. 
hr. per ton when operating continuously. With acid bottoms and 
200 kw. power per ton of output, taking off one slag, good steel and full 
heats have come off in 3} hours, with 635 kw.-hr. per ton. The electrode 
consumption is 3 kg. (less than 6 Ib.) per ton of steel made, operating 
continuously. Even with the present high cost of refractories, this cost 
has been reduced in the smaller furnace of one ton from $2.91 per ton 
of steel made to less than 80c. per ton. Roofs are lasting over 100 heats, 
and approximate the longer life made in Europe with better refractories. 
With a higher power input the heats are shortened, due to the shorter 
melting period (the heat cing considerably reduced during the refining 
time), thus roofs are lasting more heats than formerly, though the actual 
time is not much changed. Side-walls of brick outlast two or more 
roofs, while the bottom lasts a vear or two. 

The higher powered furnaccs, besides lowering the cost per ton in 
every way, steadies the consumption of electricity, which has already 
been very constant. For instance, a 3-ton furnace operating with 
600 kw.. with hand-regulated electrodes, will reduce in four or five 
minutes to about 550 kw. without any fluctuation (except during the 
first part of the melting period) and without touching the electrode 
regulating mechanism. With smaller furnaces the steadiness is not so 
marked, whereas with still larger ones the effect is but little impr. ved. 
The power factor is about 90 per cent., with 60 cycles. All sudden 
strains on the power supply are avoided. The arc voltage has been 
raised and is now 110 to 120. Regarding non ferrous metals, the results 
already published have frequently been duplicated and in some instances 
bettered. For instance, railroad journal.bearing metal (70 per cent. 
copper, 10 per cent. tin, 15 per cent. lead and 5 per cent. Zn, Mn, Fe and 
impurities) was melted in a hot furnace in 29 minutes, and with less than 
160 kw.-hr. per ton net. Aluminium-nickel alloys were melted in less 
than 15 minutes, consuming about 300 kw.-hr. per ton net. 


E GREAT CENTRAL RAILWAY 
passes from the Metropolis North- 
wards through the centre of industrial 
England, throwing out its branches East- 
ward and Westward to the Coast. 
q Its Lines run over the Great Midland 
Coalfield (of over 4,600 square miles area) 
which extends into the Counties of York, 
Nottingham, Derby and Lincoln. This 
Coalfield is the largest in the British Isles, Р 
and is estimated to contain not less than 
forty-nine thousand million (49,000,000,000) 
tons of coal. | 
q The important Coalfields of Lancashire 
and North Wales are also traversed by the 
Company’s lines. 
€ There is thus afforded an easily accessible 
source of fuel supply. 
q The New Eastern Port of Immingham 
should particularly attract traders, as its 
modern equipment and accessibility at any 


ADMIRABLE 
SITES | 


NEW 
“WORKS, 
FACTORIES, 


time of the day or night, irrespective of | 
tides, are important time and labour | 
saving factofs. 
Y Adjoining the Great Central Railroad at 
various parts of the system are situated 
Valuable Sites for Works, where, by the 
introduction of siding accommodation, 
goods can pass right into and directly out 
of the works, which greatly assists the 
Manufacturer to attain his desired position 
in the World's Markets. 
4 For information please communicate 
with the G.C.R. Publicity Office, 216, | 
Marylebone Road, London, N.W. 


€ Owners and Agents of LAND and 
BUILDINGS for SALE or TO BE LET 
near the Great Central Railway are 
requested to send particulars to the С.С. 
Estate Office, 12, Paton Street, Piccadilly, | 
Manchester. 


SAM FAY, General Manager. | 
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NOTES. e 


Standard Tests on Moulded Insulation. 


MOULDED insulation has now become such an important 
part of the electrical manufacturer's, equipment that it is 
highly desirable to adopt some standard methods of testing 
such materials. We believe that this matter is at present 
under consideration by the Institution of Electrical Engineers. 
In the United States they have gone a step further, and the 
Associated Manufacturers of Electrical Supplies have issued 
details of standard methods, dealing with some of the main 
points that have arisen. Elsewhere we reproduce the sub- 
stance of this bulletin. The tests described deal with di- 
electric strength, tensile strength, compressive strength, trans- 
verse strength, softening on heating and the absorption of 
moisture. lt will be noticed that the test piece is in the form 
of a сир, which hes the great advantage that it can be floated 
on mercury, and can also contain mercury, со that this metal 
1з used for both electrodes ; and there can be no question аз 
to the form of contact adopted. The only disadvantage 
appears to be that micrometer measurements of the thickness 


of the bottom of the cup, which is the part under test, cannot | 


_ be made easily except by breaking up the cup. Тһе thickness 
adopted for the bottom of the cup із 5 mm. and results аге to 
be stated as the breakdown voltage per mil or the voltage per 
millimetre. Considering that the relation of dielectric strength 
to thickness does not follow a straight line law for small 
thicknesses, it is desirable that some uniform practice should 
be adopted and some recognised thickness selected for test; 
but it is doubtful whether there is much value in reducing the 
results to the equivalent for very small thicknesses, such ав 
the voltage per mil, merely on a pro rata basis which is false. 
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Temperature Tests. P 

DETAILS are also given of apparatus for testing the tempera- 
ture at which softening takes place. There is, of course, no 
precise temperature of softening, but for the purpose of this 
test the temperature is taken as that a6 which a test piece, 
of half an inch square in section and supported on steel 
supports 4 in. apart, deflects to the extent of 10 mils under а 
certain load. Provision is made for a loading of 2} kg., 5 kg. 
and 10 kg. It is noticeable that some of the tests are carried 
out not only 26 room temperature, but on samples which are 
supposed to be heated to a temperature 10? below the softening 
point as determined by the test to which we have just referred. 
These tests ате to be made while the test pieces are hot, with 
an allowed variation of plus or minus 5 per cent. It is difficult 
to see how this kind of test can be carried out effectively. It 
is, of course, impossible to have the testing apparatus at such a 
temperature except by very special arrangements, and if the 
test pieces are to be merely heated up and then removed for 


- testing, there is no guarantee that their temperature will be 


anything definite, as comparatively rapid cooling must 
necessarily take place. Parenthetically we may remark that 
the present bulletin shows internal evidence of the conflicting 
claims of the metric and non-metric systems in the United 
States. 
re 

The Absorption Test. 

In the test for absorption of moisture we notice that the 
standard test сир is also used, and this is weighed first, then 


thoroughly dried by heating, or otherwise ; and subsequently, 


after immersion in water for a definite time, the excess water 
is removed with a dry cloth. This method of removal strikes 
one a3 being a very approximate method, though it may be 
difficult to suggest a method that is more suitable. In making 
this test we believe that some makers break up the sample so 
as to expose fractured surfaces. We do not think there is 
much point in adopting this course. In fact we are of opinion 
that the method suggested in the present Bulletin is the 
correct one, as the character of surface which is of greatest 
interest is that in its finished state. We feel, however, that 
the Committee has followed à wrong course in expressing the 
results as the percentage increase over the weight of the dried 
sample. Absorption is essentially a surface effect, and, as 
such, we think it should be referred to surface area and not 
to welght, which latter may, of course, vary greatly for a 
given surface according to the geometrical character of the 
test pieco. р 7 


` 
m p 


The Electric Vehicle in Municipal Service. 
THERE is no doubt that the electric vehicle is becoming 


increasingly popular in municipal services for the purpose of 


removing refuse and for similar work, and before many years 
the horse vehicle for this purpose is likely to be in the minority. 
Elsewhere we give the results obtained at Manchester as re- 
ported by Mr. 8. L. PEARCE, and the results at Sheffield аз 
shown by My. J. A. PRIESTLEY in a Paper read before the 
Institute of Cleansing Superintendents. The results at 
Manchester were obtained with a 1-ton Edison lorry, the 


- 
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total number of miles run being 10,486. The electric energy 
required (including motor generator losses) has averaged 
1-08 units per mile and the tyres have completed the guaranteed 
life of 12,000 miles, giving a cost of 0-5d. per mile. With 
electrical energy at 0-5d. per unit and interest at 44 per cent., 
which with depreciation comes to 18-9 per cent. on the original 
cost of the vehicle, the total cost per mile amounted to 7-11d. 
Even with interest at 5 per cent. and electrical energy at 1d. 
per unit the cost only comes up to 7:734. per mile. It is 


always a little difficult in these cases to compare electric. 


haulage with horse haulage, the only satisfactory basis being 
to replace one service by the other. Mr. PEARCE, however, 
gives an estimate showing the cost of horse haulage for a week 
as £10. 195. 10d., as against £5. 19s. 7d. for an electric vehicle, 
‚ thus showing a saving of £5. 05. 3d. hv the use of electricity. 
Sees 


The Results at Sheffield. 

SIMILAR results have been obtained at Sheffield. 
case a 2-ton Edison vehicle was put to work in September, 1915, 
and the results proved so satisfactory that further orders were 
quickly given, so that the Paper is-based on the working of 
five such vehicles, and a fleet of ten is now at work or will 
shortly be so. The amount of refuse removed by the horse 
service was 51,499 tons and by the electric service 7,040 tons. 
It is shown that the cost per ton by horse haulage is 5s. 5:4d., 
against 4s. 9-8d. for electric haulage in one case, and 3s. 3:85d. 
per ton for horse haulage compared with 2s. 2-3d. for electric 
haulage in another case. This is with electric energy at the 
standard rate of 14. per unit. It has been found that 33 electric 
vehicles, notwithstanding their comparatively high price, 
working for one vear have cleared off more than the entire 
initial cost of 12 vehicles. This, moreover, is on а basis 
which.is not altogether favourable to the electric vehicle. 
The number of horses actually replaced per electrie vehicle is 
found to be a fraction under six. 


[n d 


The Hardening of Steel Gauges. 

WE give on another page an account of the Wild-Barfield 
process of hardening steel, which presents some interesting 
features. The most novel element in the process seems to be 
the utilisation of the loss of magnetism at the decalescence 
point as an indication of the correct temperature preliminary 
to quenching. "This device, together with special selection of 
the heating and quenching salts, is claimed to eliminate 
the: inconvenient distortion that is apt to accompany the 
hardening of steel gauges ; for which the process is at present 
being mainly used. According to this process it is unnecessary 
to know the actual temperature to which the material is raised. 
The loss of magnetisin is assumed to be always an indication 
that the decalescence point has been reached. We understand 
that this assumption, besides applying to the qualities of steels 
used for gauges, is in general correct, except possiblv in the 
case of certain tungsten and chromium steels. With a view to 
the possible wider application of this process it would be 
interesting to have fuller information on this point. It is 
known that the composition of steel has a distinct influence 
on this property. For example, Messrs. HILPERT and 
MATHESIUS$ in 1912 remarked that manganese steel is practi- 
cally non-magnetic after any heat treatment, and Dr. 5. W. 
J. SMITH, in a paper before the Physical Society in the same 
year, considered that 1t 13 possible to determine the percentage 
of carbon in a given steel by studying the variation in per- 
meability with temperature. Later Messrs. S. W. J. Ёмїтн 
and J. боп» showed that loss of magnetism occurs at the 
same temperature in specimens of varying carbon content, 
whereas the temperature of the return of magnetism is generally 
not constant. 
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Royal Society of Arts.—At the annual meeting of the 
Royal Society of Arts on June 27th, it was announced that 
Sir Henry Trueman Wood, who has been secretary of the 
society for 45 years, had decided to retire in September next. 
Mr. G. K. Menzies, who has been the assistant-secretary of the 
Society since 1908, has been appointed to succeed Sir Henry as 
secretary. 7 | 


Electric Supply Company's Majority.—In commemora- 
tion of the completion of its 21st year of working the County 
of London Electric Supply Co. (Ltd.) has presented silver 
matchboxes to members of the staff, and gold medallions to 


the chief officers. These were inscribed as follows :— 
," То commemorate the 21st year of working. 3,000 kw. per annum 
in applications, and 1,000,000 units sold per week.— 19106." 


The directors and chief officers of the company also presented 
to the Chairman (Mr. J. B. Braithwaite) a rose bowl and salver 
in commemoration of the above, and of his association with the 
Company since its formation. 


British Association.—In consequence of the cancellation of 
the annual meeting, the organising committees of the various 
sections, the delegates of the corresponding societies, the 
Committee of Recommendations and the General Committee 
have met, and it has been decided to continue Sir Arthur Evans 
as president for another year. The Hon. Sir C. A. Parsons, 
who was to have presided over this year’s meeting at Bou:ne- 
mouth, will preside over the meeting which has been arranged 
to take place at Cardiff next year. It is announced that 
grants amounting to £286 were made in aid of such researches 
as were looked upon as essential to carry on, having regard to 
present conditions. 


Coal Transport Re-organisation Scheme.—In connection 
with this scheme the Controller of Coal Mines is considering the 
requirements of steam raisers in regard to supplies of special 
coal fuel. Forms have been sent out to steam raisers through- 
out the country asking for information in regard to the class of 
coal used, consumption, &c. A considerable number of the 
forms sent out have not been returned, and steam raisers who 
have received auch forms should note that their requirements 
in the way of special fuels cannot be considered in the absence 
of the information called for by the forms, which should be 
filled in and despatched to the Controller of Coal Mines imme- 
diately. In cases where steam raisers have not received forms 
it is desirable that they should apply at once to the Controller 
of Coal Mines, 8, Richmond terrace, Whitehall, London, S.W. 1. 


Definition of Cross-Talk.— The following definitions of 
cross-talk, over-hearing and secrecy have been framed by the 
Telephone Manufacturers’ Association, and approved by the 
Institution of Electrical Engineers :— | 

“ Cross-talk ^ in telephone systems is the unintentional overhearing 
bet ween one circuit and another not due to any such metallic connection 
as arises from accident or is effected by a user or third party. In prac- 
tice the '' cross-talk " may be due to disturbances arising from electro- 


magnetic or electrostatic induction, to leakance, or to insufficient con: - 


ductance, in à common portion of circuits. 
-© Secrecy " in telephone systems is secured by an arrangement of cir. 
cuits making it impossible for a third party by any normal use of the 
system to cut in and listen to the conversation taking place between two 
users, at апу rate without the knowledge of the parties conversing. 
ү term '' secrecy " must not be confused with freedom from '' cross- 
talk." 


Palladium-Gold Crucibles as Substitutes for Platinum.— 
The shortage and high prices of platinum, according to“ Metal- 
lurgical and Chemical Engineering," has led a firm in Los 
Angeles, California, to construct crucibles of an alloy of gold 


and palladium, termed “Palan,” which, in some respects, !8 


claimed to be even better than platinum. Thus, according to 
а recent test by the Bureau of Standards, the loss of weight on 
severe heating is less, and the resistance to the chief acids 
greater. than is the case for platinum; on the other hand, 1 18 
less suitable for potassium pyrosulphate fusion, and there 18 
also the possibility that its constituent metals may, to some 
extent, pass into solutions, which would have a small but pos- 
sibly appreciable effect on a delicate analysis. A curious fact 
stated by the makers is that this material will not “ wet." 
The meniscus is upward, as in the case of mercury. 
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Researches in Acoustics.—In a recent communication to 
the Société Francaise de Physique, Mr. W. C. Sabine points 
out some of the fundamental difficulties attending researches 
in acoustics. Most quantitative experiments have been con- 


dueted on simple tones, for the high sensibility, and great range — 


of the ear to complex vibrations makes their study extremely 


dificult. It is probable that in a room of mroderate size the | 


inverse square law rarelv holds ; it is even possible to obtain 
a greater intensity of sound at an increased distance from this 
source. Thisisdue to the high reflecting power of the materials 
(wood and brick) commonly used for walls, the resonance of 
objects with the sound emitted, and the interference that takes 
place between vibrations of different frequency. In some cases 
it is possible bv the choice of suitable porous and absorbent 
materials to clarify a complex sound, checking the harmonics 
and allowing only the fundamental note to be clearly apparent. 

An Air-Blast Rectifier for High-Tension Alternating 
Currents.— In the " Physical Review," Messrs. E. R. Woolcot 
and C. J. Erickson remark that partial rectification of a high- 
tension alternating current occurs on the passage of a discharge 
from a point. This fact has been known for years, but there is 
difficulty in making use of this effect in practice, especially if 
à considerable current flows. The authors have found that 
complete rectification and smooth operation can be obtained 
by utilising a current of air flowing from the point to the plate. 
An apparatus 13 described making use of this principle, and 
oscillographic curves are reproduced to illustrate the effect 
produced. The discharge when rectification occurs is quite 
rhythmic and snappy as distinct from the coloured аге, which 
results when no air is flowing. Difficulties are experienced at 
relatively low voltages. Some good results are recorded with 
about 15 kv. and 12 to 25 milliamperes flowing, and up to 
350 kv. and a frequency of 500 cycles per second satisfactory 
rectification was secured. 


Electric Iron Smelting.— In an article in the * Iron and Coal 
Trades’ Review," Mr. J. O. Boving remarks that there is no 
carbon steel or alloy steel, and no kind of castings. whether 
heavy or small, that cannot be made better or more profitably 
ш an electric furnace than by older methods. In Sheffield, 
where the cost of electricity for such purposes is comparatively 
high (0-7d. per kilowatt-hour), it is found that the cost of 
current is of amall im portance in refining operations as compared 
with the results, The types of refining furnaces now most 
generally adopted are those patented by Héroult and by 
Electro-Metal (Ltd.). The former utilises. three-phase or 
one-phase current with only top electrodes, whereas the latter 
1з built for two-phase working with a bottom electrode (enab- 
ling three-phase to be substituted if desired). The author 
estimate the number of '* Electro-Metals " refining furnaces 
now in operation or building ax follows :--- 


—— ee — 6 —— — ——- A 


@utput per 24 hours, 


Number | Aggregate 
of Country. charging working from cold 
furnaces, | capacity (tens). scrap (tons). 
EE SAN OMA, - E 

22 | Great Britain | 561 | 226 

9 SUSA 44 | 176 

France .......... 12 45 

1 Е isci , : | 12 

1 jSpin.......| 1 2} 10 

1 Russia ........... 1} | d 

2 | Australia ......) 3 | 12 


—— eee 9e 


Wo : | - 
tks have been in operation for 31 years and have generated 
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5,734,000 units at a cost of 0-087d. per unit and interest and 


sinking fund charges of 0-1483d. per unit. 

At present Mr. Britton is dealing with three fields of 14, 10 and 14 
acres respectively: Tho 1}-aere plot was equipped 6 weeks ago, the 
equipment of the 14-acre field was completed in the first week of July, 
and the 10-acre field is approaching completion. Owing to this year's 
experiments being somewhat late the results may not be of great value 
as a guide, but next year the experiments will be carried out more 
systematieally. The 11-2cre plot is planted with potatoes, peas, beans, 
carrots, turnips, beets, onions, lettuce, cauliflowers, brussels sprouts and 
cabbages ; the 14-acre field is planted with potatoes, mangel-wurzels 
and swedes, while the 10-acre field is planted with oats. 

The apparatus used in connection with the 1} acres is a ‘‘ Запах” 
motor interruptor, Leslie Miller 10 in. coil and Lodge rectifiers ; in the 
14-acre area is a 12 in. heavy discharge coil, motor driven mercury inter- 
ruptor (supplied by Messrs. Harry Cox & Co.) and four Lodge rectifiers. 
The apparatus for the 10-acre field has been supplied by the Agricultural 
Electric Discharge Co., and consists of à heavy discharge coil, motor- 
driven gas current interruptor and five Lodge valves. The current is 
carried from the apparatus to the fields by bare galvanised wire, strained 
from wooden poles and insulated with high tension, strain insulators, to 
which is attached discharge wires of No. 30 S.W.G. steel wire. [n each 
instance the souree of the supply is direct-current. 


PERSONAL. 

Last week the Sheffield Corporation decided to increase the salarv 
of the general manager and engineer of the electricity supply depart- 
ment 4Mr. N. Edgar Fedden) from £900 to £1,000, rising by two 
further annual increments of £100 each to a maximum of £1,200 per 
annum. ; 


The salary of the deputy electrical engineer, Mr. H. E. 
Yerbury. has also heen inereased from £600 to £700 a year. 


War Honeovrs.-—The following distinctions have been conferred : 

Nergt. J. W. Wood (R.A.M.C.), formerly an employee of the Maryle- 
bone (London) electric supply dept., and who had already received the 
D.C M.. has now been awarded the French Croix de Guerre. | 

The following former employees of the Liverpool tramways depart- 
ment have been awarded decorations for bravery: W. №. Fortune, Е. 
Pritchard, J. E. Downes, T. J. Jones and F. Shields, Military Medal; 
D. Collum, Meritorious Service Medal. At various times during the war 
the following distinctions have been received by members of the same 
department: Capt. S. Carty, Military Cross and Medal; W. Broster 
(killed in action), Military Medal and D.C M. ; С. T. Pryce, J. H. Evans 
and 6. J. Lazell, Military Medal; B. Williams and A. B. Jones, D.C.M. ; 
C. F. Claxton, D.8.0. and Military Medal; T. Muncaster, Meritorious 


Service Medal. 
OBITUARY. 

Sir C. $. Mitnpurn,—The death is announced of Sir Charles S. 
Milburn, Bart., M.A., a director of the Newcastle & District Electrie 
Lighting Co.: | | 

COMMANDER R. GnREEy, R.N.R.—We regret to record the death, 


which occurred suddenly on board the cable ship * John Pender,” of. 


Commander Robert Greev, R. N. R.. of the Eastern Telegraph Co. 

The deecased officer held the rank of Commander В. Х.В, since Noven- 
ber, 1902. He was in command of the c.s. '* Amber’? when the s.s, 
“ Utopia ” was lost in Gibraltar Bay, and he reccived the Royal Humane 
Society’s vellum certificate апа the Italian Commemorative Medal fer 
assisting to save life on that occasion. 


Lt.-Col. A. Н. Dumaresg.--We also regret to learn of the 
sudden death of Lieut.-Col. A. H. Dumaresq, R.E , at the age of 47. 
The deceased officer had held various appointments at the School of 
Military Engincering, and for some time prior to his death was Inspector 
of Electric Lights to the War Office. 
DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— | 
Lieut. O. J. T. Runge, M.C. (M.G.C.), who has been missing since Oct. 
15 last, and is now officially presumed to have been killed on that date. 
He was 27 years of age, had received engineering training at the City and 
Guilds Central Teehnical College, and was subsequently in the service of 
Messrs. Fraser & Chalmers and the Canadian Pacific Railway Co. 
Second- Lieut. Leonard Solomon (K.O.S.B.), aged 32, who was killed 
on April 23, was an Associate Member of the Institution of Electrical 
Engineers. He went to Canada four years ago, and sailed for England 
early in 1916, and obtained his commission at the end of November last. 


We regret to record the'death of Major Basil de Ferranti, М.С, (R.G.A.), ` 


eldest son of Dr. and Mrs. 8. Z. de Ferranti, who died of wounds on July 12. 
Sergt. Geo. Gurney (Worcester Regt.), aged 23, has been killed. Prior 
to enlisting he was employed by Messrs. Chamberlain & Hookham (Ltd.). 
Gnr. A. Hesketh (К.Е.А.), who has died of wounds, was formerly a 
driver on the Blackburn tramcars. 

Pte. J. Charnock (Liverpool Regt.), aged 24, previously reported as 
missing, has now been officially reported as killed on Oct. 12 last. He 
was employed by Messrs. Dick, Kerr & Co., at Preston, prior to the war, 

Another former employee of Messrs. Dick, Kerr & Со., L.-Corp. Wm. 
Hesketh (L.N.L. Regt.). aged 21, has also been killed in action. 

Amongst those killed in the recent explosion on H.M.S. “ Vanguard ” 
were Eng.-Comm. W. N. Macdonald and Electricians Geo. Jordan and 


‘Jas. Allright. 


Gnr. A. Riley (R.G.A.),who has been killed, was formerly in the service 
of Messrs. Belliss & Morcom ( Ltd.) . 
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THE CHARACTERISTICS OF IRON IN HIGH FREQUENCY MAGNETIC FIELDS.* 


BY RALPH BOWN. 


Summary.—Not many years аро it was quite generally believed that iron.was unable to follow rapid magnetic changes. 


Experi- 


ments which showed an apparent decrease in the permeability of the iron with an increase in the frequency of the magnetic cycle - 


furnished a basis for a theory that iron was magnetically sluggish. 


Further and more accurate experiments proved, however, that the 


effects which had previously been ascribed to a peculiarity of the material were in reality caused by eddy currents in the sample. 
Theoretical calculations were made which demonstrated that eddy currents in an iron test increased as the square ofthe frequency, 
and that for even the lower frequencies it was necessary to use quite thin laminations in magnetic circuits in order to eliminate dele- 


terious effects. 


frequency fields was confined to a thin surface layer of the piece. 


Furthermore, it was found that, due to eddy currents and the magnetie properties of iron the magnetisation in high- 
Careful experimental measurements compared with theoretical 


calculations proved that the rea] permeability of iron remained unchanged at frequencies up to about 105. 


The use of iron magnetic circuits in ordinary electrical generating 
and transmitting apparatus is so necessary that it is surprising to find 
that iron is in many cases worse than uscless in high-frequency mag- 
netic circuits. The behaviour of the iron under these latter condi- 
tions has been made the subject of many researches in the past 20 
years. 


THE First EXPERIMENTERS (1827-1900). 


In 1827 Savary noticed that a steel needle was magnetised when 
near the discharge current of a leyden jar. This was probably the 
first observation of the effect of an oscillating field on a magnetic 
material. However, the discharge of the leyden jar was not recog- 
n sed as oscillatory until 1842. Hertz, in 1888, remarked that the 
nz etic properties of the iron did not come into consideration with 
h vh-frequency oscillations. In the particular experiments of Hertz 
tais was doubtless true, but that the conclusions had no general sig- 
n.fieance was indicated when J. J. Thomson and others in 1891, 
showed that iron in a rapidly oscillating field absorbs energy which 
can only be accounted for as a magnetic hysteresis loss. Birkeland 
(1893) records his conclusion that ** р decreases with the period of the 
oscillations." In a more extended investigation in 1893, Klemenoic 
used Rayleigh's and Stefan's formula in the following form :— | 

, пр a 

w = wra ; 
g 

where w’==tho high-frequency resistance, w=the continuous-current 
resistance, a=the radius of the wire, =the specific resistance of the 
wire, p=the magnetic permeability, and —frequency. From 
measurements made at a frequency of 9 x 10* cycles per second, and 
with a field intensity '" H—290 Abs. E ," he calculated that р was 
118 for soft iron wires 0-452 mm in diameter. 

In the Marconi magnetic wireless detector, which was announced 
Lv Marconi in 1902, the received high-frequency currents were caused 
t) at magnetically on a piece of laminated soft iron which was con- 
tually going through a very slow magnetic cycle. The high- 
frequency magnetic impulses seemed to have the power of altering 
the shape of the B-H curve for the slow cycle, so that the arrival of a 
wireless impulse was registered by a sudden change of flux in the iron 
of the detector, which produced an E.M.F. in the recording circuit. 
Experiments by Piola (1906), Eccles (1906) and Fleming and Coursey 
(1916) have indicated that the thorough shaking which the magnetic 
units of the iron receive under high frequency magnetisation produces 
somewhat the same effect on the slowly changing magnetic cycle as ів 
produced by mechanical shock or vibrations ; that is to say, that 
‚ the oscillations by magnetically jarring the iron allow the impressed 
field to produce flux changes which would not be produced if the 
oscillations were absent. 

At tho beginning of the twentieth century tho belicf was common 
that magnetic changes of the little molecular magnets of tho Weber- 
Ewing theory were by nature slightly sluggish and that therefore 
iron was not able to follow rapid magnetie variations as fully as slow 
ones. This assumption satisfactorily explained the previous experi- 
mental observation that the permeability decreased with rising 
frequency. However, an increasing attention was being paid to 
the effects of eddy currents and the magnetic skin effect. 

Varley (1902) used a Braun tube to determine the maximum 


values of B and H produced by the discharge of leyden jars through - 


a coil surrounding the test piece of fine iron wires. The B-H curve 
had the same shape at all frequencies, but smaller values of B are 
reached for a given value of H at the higher frequencies. 

Braun (1903) made some experiments with iron powder embedded 
in paraffin as a core for the coil of an oscillating circuit vibrating at 
about 5x10 cycles per second. Zenneck (1903) showed experi- 
mentally that iron powder. the particles of which had diameters 
‘ranging from 1-5 mm by 10-3 mm. to 10 mm. by 10-3 mm., embedded 
in paraffin might have much higher permeability and much lower 
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* Abstract of an article in the '' Journal ” of the Franklin Institute. 
. We referred to this Paper very briefly in our issue of April 20, 1917, but 
we are now able to deal with it at greater length, 
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core losses at a frequency of 3x 109 cycles per second than solid iron 
wires having a diameter of 0-24 mm. 1t is stated that the magnetic 
permeability of iron powder in magnetic fields at a frequency of 10% 
cycles per second is nearly the same as in stationary fields. 
Undamped alternating currents were used by Schames (1908). 
The currents were obtained from a Poulsen arc at frequencies up to 
220,000 cycles per second. Two similar coils were placed in series 
with a hot wire ammeter, and so arranged that the voltage at their 
terminals could be measured with an electrometer. Опе of the coils 
had an air core and the other a core composed of a bundle of 100 soft 
iron wires 15 cm. long and 0:0051 em. in diameter each. Measure- 
monts of voltage and current in the two coils served as a basis for the 
calculation of the apparent permeability. The results were shown in 
the form of curves which exhibit the apparent permeability as de- 
creasing when either the field intensity or the frequency increases. 
These curves are reproduced here (Fig. 1) because they give some 
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Fia. 1.— APPARENT PERMEABILITY OF FINE IRON WIRES AS A FUNCTION 
OF FREQUENCY AND FIELD INTENSITY (SCHAMES). 


idea of the magnitude of the effects which may be expected when fine 
iron wire cores are used in high-frequency magnetic circuits. In 
commenting on Schames’ Paper, “ Science Abstracts” says: “ As 
explaining this action an hypothesis is put forward according to 
which the р in a rapidly alternating ficld has not time to arrivo 
at the end valuo which it would reach with direct or slowly alter- 
nating current magnetisation. This hypothesis explains also the 
results obtained by other workers, notably Varley.” 


SHAPE OF THE HYSTERESIS LOOP. 


At the time this work was going on experimenters were attacking 
the question of finding the exact nature of the hysteresis loop which 
the iron follows when acted upon by undamped high-frequency fields. 
The Braun Cathode Ray oscillograph was ingeniously employed in 
these researches. 

O. M. Corbino (1903) was not only the first to photograph the 
hysteresis loop of iron at the higher frequencies, but he also was the 
first to use undamped alternating currents from the Poulsen arc in 
this kind of work. The iron core tested was composed of wires 
0-25 mm. in diameter, Photographs of hysteresis loops at fre- 
quencies from 4 to 20,000 cycles per second were shown in the 
original publication, the loops at the lower frequencies being slim 
and showing high saturation, while those at the higher frequencies 
were much thickened and distorted by the influence of eddy currents. 


Two of these loops are reproduced hero as Fig. 2 and Fig. 3 
rospectively. ke o 
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J. J. Thomson investigated mathematically the transmission of 
magnetic impulses along a wire. J. Zenneck in a résumé of the work 
on this subject indicates that a solid iron bar of 1 cm. radius acts, 
for high-frequency magnetisation, like a tube in the sense that prac- 
tically all the magnetic field is in a thin surface layer. This pheno- 
menon is called magnetio skin effect. 

The attitude of same advanced thinkers at this time (1909) is 
put very clearly and concisely by Steinmetz, who gays: '' To fully 
utilise the magnetic permeability of the iron it therefore has to be 
laminated so as to give at the impressed frequency practically uni- 
form magnetic induction throughout its section—that is, negligible 
eddy currents. This, however, is no longer the case cven with the 
thinnest possible laminations at extremely high frequencies as oscil- 
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Fics. 2 AND 3.—HystTeresis Loors or [RON WIRES AT 4 CYCLES PER 
SECOND AND AT 11,000 CYCLES PER SECOND RESPECTIVELY (CORBINO). 


lating currents, lighting discharges, &c., and under theso conditions 
the magnetic flux distribution in the iron is not uniform, but the 
magnetic flux density B decreases rapidly and lags in phase with 
increasing depth below the surface of the lamination, so that ulti- 
mately hardly any flux exists in the inside of the laminations, but 
practically only a surface layer carries magnetic flux. The apparent 
permeability of the iron decreases at very high frequency, and this 
had led to the opinion that at very high frequencies iron cannot follow 
а magnetic cycle. Thero is, however, no evidence of such a '* viscous 
hysteresis,” but it is probable that iron follows magnetically even at 
the highest frequencies, traversing practically the same hysteresis 
cycle irrespective of the frequency of the true M.M.F.—that is, if the 
resultant of the impressed M.M.F. and the M.M.F. of the eddy cur- 
rents in the iron is considered. Since with increasing frequency at 


constant impressed M.M.F. the resultant M.M.F. decreases, due to . 


the increase of the demagnetising oddy currents this simulates the 
effect of a viscous hysteresis.” A table is then worked out, showing 
the “ penetration " in various materials at various frequencies. 
“ Penetration "' is defined as the thickness of a surfaco layer of flux 
which has the same density throughout as the real flux has at the 
surface and which has the same total flux as actually exists in the 
material. The table is here reproduced as Table 1. Ву mathe- 
matical derivation it is shown, as had becn shown by some previous 
writers, that the speed of propagation of a magnetic impulse into 
solid iron “ is inversely proportional to the square root of the electric 
conductivity and of the magnetic permeability, but directly pro- 
portional to the square root of the frequency. This gives a curious 
instance of a speed which increases with frequency." It is further 
shown by calculation that with reference to the iron plate only 


0-036 cm. thick, when the real permeability р is 1,000 and the ` 


specific resistance 10* microhms per centimetre cube, the apparont 
permeability p= В.Н will have values at various frequencies ав 
follows :— 


Frequency. Permeability, 
Very slow. 1,000 
10,000 cycles per second...... ——— — n Ó 198-0 
1,000,000 cycles per second ................................6. ]8:8 
100 x 108 cycles per весопа.............................. 1:98 
392 x 108 cycles per весопӣ.................................... 1:0 


— —— 


Table I.—Penetration in Centimetres. 


-—— -2 ае M— 


Specific Frequency, cycles per second. 
Material. ji. resisto зеш eene шш 
| ance. | 25 | 60 | 1,000 | 10,000 | 108 
Soft iron. ......... 3,0001 105 | 0-0714 0-046| 0:0113, 0-0036 | 0-00036 
Cast iron ......... ' 200| 164 | 0-504 |0-325 0-080 : 0-0252/0-0025 
Copper. ............ 1! 6x105| 0-922 |0-595| 0-144 | 0-0461,0-0045 
. Resistance alloys. 1| 104 | 7-14 [4-60 | 1136 0-357 0-036 
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At atill higher frequencies it is stated that the presence of the iron 
will actually reduce the magnetic flux. 

In the experimental field again, Drysdale (1911) in some investiga- 
tions on longitudinal magnetic waves along an iron bar found that 
the bar acted like an electric cable in which there is no capacity. 
According to his conclusions the reluctance of the bar corresponds to 
resistance in a cable, and the eddy current coefficient of the bar 
corresponds to the inductance of a cable. 


CORROBORATIVE EXPERIMENTS. 


Efforts to determine whether “iron follows magnetically even 
at the highest frequencies traversing practically the same hys- 
teresis cycle irrespectivo of tho frequency of the true M.M.F." 
(Steinmetz) were made by Fassbender and Hupka in 1913. It was 
romarked as surprising that '' in the thickest plates the skin effect . 
apparently exercises a smaller influence than in the 0-06 mm plate.” 
The authors believe that with such thin laminations the rolling pro- 
cess may have a large effect on the amount of active material in tho 
plates. The surface layers of oxide, &c., form a considerable part of 
the total thickness, and these surface layers are upon examination 
shown to be quite variable. "Th? results of the experiments of Fass- 
bender and Hupka substantiate the view that when magnetic skin 
effect is greatly reduced by the use of iron laminations having larger 
surface as compared with their cross-section, the permeability and 
the character of the hysteresis loop are but little affected by a wide 
range of frequency variation. Marchant (1913) using Leyden jar 
discharges ‘at 5,000 to 100,000 cycles per second through coils with 
iron cores, photographed the spark discharge in a revolving mirror, 
and obtained results which show the same general characteristics as 
those of other workers. The author remarks: “ The ourve con- 
necting р the ‘ effective’ permeability (= B,,/H) with H the mag- 
netising force agrees within the limits of experimental error with that 
obtained on the assumption that the permeability of the iron is the 
same as it is under a steady magnetising force.” 
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Fic. 4 —ALTERNATING-CURRENT SATURATION CURVES OF VERY THIN 
SHEET [RON (ALEXANDERSON). 


The matter of the behaviour of u having been fairly well settled, 
more attention was focussed upon the practical question of core 
losses. By means of his 200,000-cycle alternator, Alexanderson, in 
1911, was able to collect a large amount of accurate data. The 
Paper says: *“ As a conclusion from these tests it may be stated that 
the opinion held quite extensively that iron does not respond to high 
frequencies is entirely without foundation. The iron not only re- 
sponds but seems to have the same permeability at 200,000 cycles per 
second as at 60 cycles рег ѕвесопа. The apparent permeability of the 
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iron in the sample which was tested is only about one-tenth as great 
at the high as at the low frequencies, but the decrease of the appa- 
rent permeability is substamtially in agreement with tho change 
that would be expected from purcly theoretical considerations 
due to the skin effect, which indicates that the actual permeability 
has remained unchanged." Calculation by Steinmetz'& formula 
shows the penetration at 200.000 cycles per second should be 
0-00056 cm., while calculation from the data shows it to be 0-0003 em. 
“ The discrepancy between the measurcd and calculated values of 
the penetration is probably due to the fact that the coil has not a 
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Fic. 5.—Core Losses ix Very THIN Sutet IRON as А FUNCTION ОЕ 
FREQUENCY AND FIELD INTENSITY (ALEXANDERSON). 


completely tlosed magnetic circuit, but depends upon leakage from 
turn to turn of the laminations, whereby an additional skin effect. ig 
created.” The iron sheets used by Alexanderson are about as thin 
as can be manufactured nowadays, and therefore his results are par- 
ticularly interesting beoause they show what can be done with iron 
in high frequency fields when a proper methed is pursued. Tho 
saturation curves and curves of core losses ar copied here as Fig. 4 and 
Fig. 5 respectively. 

In the discussion of Alexanderson's Paper, Silsbee, in 1910-11, 
also studied hysteresis and eddy currents. The results showed that 
the real permeability of the iron after these factors had been allowed 
for was practically the same at 350,000 cycles as at low frequencies, 


“at least over the range of H used." This range is not stated.. 


‘‘ The observed values of the energy component меге uniformly 
low, which suggested that possibly the hysteresis loss per cycle 
might be less at higher frequencies when the molecules are sub- 
jected to such rapid agitation." 

McLachlan (1915) made core loss tests on 0-33 mm. plates of 
two special steels known as Stalloy and Lohys. and reported data 
as in Table П. A strip of the steel ‘placed in the magnetising coil 
became red hot in threc seconds unless surrounded by water, Theso 
figures show the enormous values to which the core losses may rise 


under extreme conditions. Tests (1916) of apparent permeability’ 


and core losses at frequencies up to 109 cycles per second resulted in 
data consistent with those of previous work. 


Behaviour at Extreme Frequencics.—While experiment has shown 


that the true permeability of iron is unaffeoted by frequency through | 


a range from zero to perhaps 10* cycles per sccond, yet it must be 
noticed that this cannot be true at much higher frequencies, for at 
the frequency of light and heat waves the permeability of all metals 
is unity. What happens in the region between these widely sepa- 
rated conditions was investigated by Arkadief, who writes: “In the 
winter of 1907-08 I busied myself with measurements by different 
methods of the reflecting power of metallic wires for electric Waves, 
and I have found that the difference in the relation between mag- 
netic and non-magnetic wires is much larger for the longer waves 
(30 cm.) than for the shorter ones (3 ст.). This, one can only 
explain by the deerease of the permeability with wave-length. I 
have given mathomatical formule for the calculation of the absorp- 


VM AL ДЫЗЫ: i mee наратара ur ELE un rene eee 
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pouce е. Таше __ - 
В тах. Н шах. | и Watts per | Frequency, 
apparent. apparent. | apparent. | kilogramme. | cycle per кес, 
3,500 о | 1% 48,000 1-9 x 105 
4.300 17 1 250 44,000 1-7 x 108 
3,200 25 | 130 57.000 2-1 x 105 
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tion cocfficients for undamped electric waves in two parallel wires, 
and I have found that the measured values for non-magnetic wires 
are in good agreement with the theoretical values, whieh makes 
possiblo the calculation of the permeability of magnetic wires from 
tho values of their measured absorption coefficient." The earlier 
investigations of Arkadief consisted in measurement by means of L 
delicate thermo-element of the attenuation or absorption of electric 
waves propagated along two wires. Tho energy of the waves is 
found to fall off according to an exponential relation. Calculations 
based on a theoretical formula showed that for nom-magnetic mate- 
rials the observed and calculated values of the absorption coefficient 
differed by Jess than the possible expérimental error, which was small. 
Data from observations on similar magnetic wires were then placed 
in the formule, and, working backward, the value of д was deduced. 
For soft Swedish iron wires 0-02 mm. in diameter in very weak 
fields the values wero :-— 


—— — 


Waxedlengeh in | Permeability, | Wave-lengthin | Permeability, 
centimetres. и. | centimetres. | р. 
72-7 80 4:82 33:5 
28-8 58 á 2:31 | 14-7 
10-68 51 | 1-31 4-5 


The extrapolation of these data showed that и became unity 
for iron with waves a few millimetres in length. A eurve is drawn 
(reproduced here as Fig. 6), which exhibits Arkadief's results as con- 
necting smoothly the results of Rubens in the region of heat waves 
with those of other experimenters at wave-lengths near 1,000 metres. 
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Fic. 6.—CoMPILATION OF DATA ON HIGH-FREQUENCY PERMEABILITY 
(ARKADIEF). 


The question of what happens to p, or, in fact, of what meaning 
the ratio B/H has in the region of wave-length which lies about 
the natural radiation wavo-lengthe of atoms and molecules, is а 
question which is too undecided to even conjecture upon here. The 
matter obviously involved theories of the magnetic structure of 
materials which are far from settled. Arkadief has made some 
mathematical investigations of what is to be expected in this region, 
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THE EFFECT OF HEAT ON COTTON AND PAPER. * | 


BY L. SCHULER. 


The German regulations for standardisation state that cotton 
used for insulating purposes should be able to withstand a tem- 
perature of 100°C. without becoming unreasonably fragile. Paper 
should withstand a temperature of 110°C. Dettmar carried out 
experiments on which these regulations were based ; but they were 
of rather a primitive kind, though they have justificd themselves 
in the course of the 15 years during which the regulations have been 
in force. But certain foreign critics have said that these figures 
were too high ; especially it was said that a temperature of 105°C. 
for paper immersed in oil was excessive. Certain further experi- 
ments were, therefore, undertaken by the Elektrotechnische Verein. 

For the experiments some raw combed make of yarn (No. 60) was 
used, and it was carefully heated in hot ovens at prescribed tem- 
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Krergth. 


— Percentage of Initial Mechanical 


Кто. 1.—Errects on Cotton BY HEATING IN AIR. 


peratures for long periods. Some of the tests were carried out by 
heating in oil supplied by the Allgemeine Elektrizitats Gesellschaft, 
the proportion of cotton to oil being 1 to 500. Unfortunately, these 
oil tests led to no result, for the following reasons: After being 
heated for 100 days in oil at 100°C. the test string, which was 
90, metres long, and immersed in oil in à porcelain beaker, was 
found to be divided into two zones. The? zone at tho top was of 
a clear colour, while the lower zone was dark. Thus there seemed 
to be two zones or layers іп the oil to account for this effect. Pro- 
bably the explanation is to be found in the assumption that the hot 
oil absorbs oxygen from the air, and this absorption causes the for- 
mation of some kind of acid. The acid is naturally formed in the 
upper layers of the oil. The lower layers of the yarn are less ex- 


Days. 
Fic. 2.—Errects oN Соттом HEATED IN OIL. 


posed to the action of tho acid, partially because the acids become 
gradually converted into neutral asphalts, which are heavier than 
the oils and sink to the bottom. Further tests were made by immer- 
sion in oil at room temperatures, and these showed no diminution 
in the mechanical strength of the yarn over lengthened pericds. 
‘The behaviour of cotton when heated in the air is explained by tho 
curves in Fig. 1; these results are'sufficiently definite and free from 
objection ; but it was thought well to repeat the oil tests, and to 
protect the oil from atmospheric influences, consequently a new set 


* Abstract of an article in the “ El otechni: 


* 


Elektrotechnische Zeitschrift, heft 40. 


tion. the curve of dotted lines is drawn in Fig. 4, ч. 


of testa was devised. to which the following remarks refer : The samo 
raw material in the shape of yarn and oil was used as in the preceding 
tests, but the oil was héated in glass-stoppered vessels. The yarn 
was in the form of string, 50 metres long, and the paper in 12 strips, 
9 mm. broad and 20 cm. long. Some iron and copper wire was also 
inserted in order to imitate practical conditions, but was kept from 
contact either with the yarn or paper or with one another. One of 
the glass vessels was removed after 20, 40, 70, 100 and 150 days had 
elapsed. The results are shown in the curves in Figs. 2 and 3. 
From these various curves it will be seen that the mechanical 
strength of paper and yarn tend to reach a stationary value after 
prolonged immersion in oil. It is, therefore, fair to assume that a 
machine which has run for 10 days on full load, and has not broken 
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Fercenta£e of Initial Mechanical Strength. 


Fie. 3.—CaBLE PAPER HEATED IN OIL. 


down in the first year, runs little risk of burning out its insulation 
in the future. The usual guarantee, which covers the first year of 
working, is sufficient to tide over the period of danger.. In order to 
determine the permissible maximum temperature, it is necessary to 
know to what extent the mechanical strength can. reasonably be 
diminished. The greatest demands are made on the strength of the 
insulation during the act of winding. If the winding is successfully 
carried out a considerable diminution in the mechanical strength is 
permissible. Perhaps one-half or one-quarter of the original strength 
would suffice. Let us, by way of assumption, take 40 per cent. as 
sufficient. Fig. 4 shows the mechanical strength of the insulation 
as a percentage of its initial value, and as a variable dependent on the 
temperature. We notice that a fall to 40 per cent. of the initial 
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Fia. 4.—MECHANICAL STRENGTH AS DEPENDENT ON TEMPERATURE. 


value of the mechanical strength takes place with cotton, heated in 
air, at 102 deg. (this is after the cotton has reached a stationary 
condition in so far as mechanical strength is concerned). Cotton 
heated in oil can withstand a temperature of 114°C. under similar 
conditions. Paper heated in oil can withstand 125 deg. These 
temperatures are higher than those usually prescribed, even when 
account is taken of the fact that the actual maximum temperature 
is probably 10 deg. or 15 deg. higher than that measured electrically. 
The behaviour of paper heated in air was not examined, but prob- 
ably it corresponds very much to that of cotton. On this assump- 
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FLYWHEEL LOAD EQUALISERS. 


BY M. J. E. TILNEY, A.M.LE.E. 


The interest that has recently been shown in the develop- 
ment of these load equelisers has prompted the writer to look 
up the results obtained just on 10 years ago with a set which 
for some months was run on a large tramway system in the 
Midlands for the purpose of obtaining data as to the power that 
could be expected to be available in place of the more normal 
battery and booster arrangement. 

The set in question was normally rated at 75 kw., but in 
practice peaks up to a maximum of 500 amperes at 550 volts 
were deali with, and though naturally the machine sparked 
considerably at these high momentary overloads, the operation 
of the set was not impaired. | 

The se consisted of a multipolar machine mounted on an 
extended bedplate with a plate: flywheel weighing approxi- 
mately 4 tons coupled to the shaft, the flywheel being mounted 
between two bearings, one of which also took its proportion of 
the weight of the armature. The flywheel was 8 ft. in diameter, 
and was built up of two plates rivetted together, and, though 
the makers stated that it had not been balanced in any way, 
there was never even at the highest speed reached— namely, 
1,250 revs. per min.—eny sign of vibration. All three bearings 
of the machine were fitted with continuous ring lubrication, 
and also with forced lubrication supplied. from an eccentric 
mounted in each journal, which actuated a simple plunger 
pump feeding on to each end of the bearing. 

The machine was fitted with interpoles, and also with two 
turns of compounding pez main pole, this compounding being 
added subsequently to check a slight tendency to hunt with 
rapid variations in the load. The shunt field of the machine 
was controlled by a special auto-regulator devised by the writer, 
and of which details appeared in the “ Proceedings " of the 
Birmingham Section, I. E.E., in 1906, but certain modifica- 
tions had in the mesntime been introduced which simplified 
the arrangement, and made it more suitable for controlling 
this type of machine without the intervention of a booster. 
The main principle, however, remained the same that the 
power supplied by the generators should be cu constant, and 
all variations dealt. with by the flywheel set 

The speed. variation arranged for was very much in excess 
of what 1з usual, being from 550 revs. per min. minimum up to 
1,200 maximum. 

The machine was so connected to the station ‘bus bars that 
апу feeder or combination of feeders could be put on the circuit 
which it balanced, and which was isolated from the rest of tho 
circuit and the battery, the whole load to the section being 
metered from the generator to the "bus bar, and the output to 
the feeders on that section being also metered: and a recording 


ammeter was also connected in the supply circuit to the section, 


so that not only could the results be observed, but when the set 
was not In use the areas above and below the mean could be 
taken out and compared with the results, as an average, ob- 
tained with the wheel set. 

It was very early epparent that up to a certain limit the 
higher the average load dealt with for а given weight of wheel 
and a given maximum allowable speed the higher was the effi- 
clency ‘of the combination, and readings were taken on the same 
combination of feeders with the regulator set for different maxi- 
mum speeds to determine the best position for the controlling 
regulator. 

The feeders were found to maintain very exactly the same 
general conditions аз regards load from day to day, and the 
efficiency obtained on one set of feeders on one day would 


approximate within small limits to the corresponding figures. 


obtained on the same dav of the next week. 

For certain reasons connected with the supply the exciting 
current both for the main field. coils of the machine and for 
the controlling coil of the regulator was taken from the lighting 
'bus bars at 460 volts, and the average losses in this circuit 
were found to be 1-8 units per hour. These losses are in every 
case added to the total units supplied in the following figures : 


~ Date, July 23, 1907. 

Time of starting test, 11.55 a.m. ; time stopping, 4.55 p.m. 

Speed at beginning of test, 990 revs. per min. ; et end of test, 820 revs. 
per min. 

Four feeders connected, Вг, D, Wi, and We. 

Total units supplied to section, including losgi; 588 kw.-hours. 

Units metered out to feeders, 493 kw.-hours. 

Efficiency on six hours’ run, 84 per cent. 


Date, July 25, 1907. 
Time of starting test, 2 p.m. ; time of stopping, 10 p.m. 
Speed at beginning of test, 7 36 revs. per min. ; at end of test, 740 r»vs. 
per min. 
Four feeders, as heforc. 
Total units to section, including losses, 944-4 kw. -hours. 
Units metered to feeders, 809 kw.-hours. 
Efficiency on eight hours’ run, 85-5 per cent. 
Date, July 26, 1907. 
Time of starting test, 10.15 a.m. ; time stopping, 10.15 p.m. 
Speed at beginning of test, 1,050 revs. per min. ; at end of test, 1,000 
revs. per min. 
Four feeders, as before. i 
Total units to section, 1,494-6 kw.-hours. 
Units metered to feeders, 1,266:5 kw.- nour 
Efficiency, 84-7 per cent. 


The average load for which the gencrator was controlled in 
the section was about 250 amperes at 550 volts, in all the above 
readings, and the peaks as shown on the recording ammeter 
for these four feeders when the set was not in use would not 
exceed about 150 amperes above the average, and the load 
seldom if ever fell below 120 to 150 amperes. There would be, 
of course, momentary peaks above the maximum, when, for 
instance, a car was started on a gradient, but these are not 
taken into account, as the wheel set appeared to deal with thein 
without any apparent reduction in speed as would have been 
observed by the movement of the regulator. The longest 
observed “ discharge peak," as shown by the recording ammeter 
when the set was not in use and of which the area was taken 
was 230 kw. minutes, and this may be taken as the longest 
average peak with which the set had to deal before it was to 
some extent speeded up again by a period оѓ“ charge." 

In the following month a further series of tests were taken on 
different combinations of feeders, the set having in the mean- 
time been slightly altered, extra brushes having been added to 
each line, so as to reduce sparking on peak loads :— 


Date, August 19, 1907. 
Three feeders, B, D and We. 
Time of starting test, 11.35 a.m. ; time stopping, 5.35 p.m. 
Speed at beginning of test, 985 revs. per min. ; at end of test, 995 rers. 
per min. 
Average load on section, 255 amperes. 
Total supply to section, 750 units ; delivered to feeders, 620 units. 
Efficiency, 82-75 per cent. 
Date, August 20, 1907. 
T wo feeders, D and We. 
Time of starting test, 11.35 a.m. ; time of stopping, 5.35 p.m. 
Speed at beginning of test, 840 revs, per min. ; at end of test, 810 revs. 
per min. 
Average load on section, 145 amperes. 
Total supply to section, 484 units; delivered to feeders, 363 units. 
Efficiency, 75 per cent. 


Date, Auqust 21, 1907. 


One feeder only, comprising tho heaviest load, with two extremely 
severe gradients. 

Time of starting test, 10 a.m. ; time of stopping, 4 p.m. 

Speed at beginning of test, 923 revs. per min. ; а! end of test, 755 revs 
per min. | ке 

Average load on section, 180 amperes. 1 

Total supply to section, 595 units ; delivered to feeders, 490 units. 

Efficiency, 82-5 per cent. | 


Date, August 23, 1907. 


The original four feeders were again used. 

Time of starting of test, 10.15 a.m, ; time of stopping, 4.15 p.m. 

Speed at beginning of test, 1,000 revs. per min. ;. at end of test, 875 
revs. per min. 

Average load on section, 226 amperes. 

Total supply to section, 740 units ; delivered to feeders, 624 units. 

Efficiency, 84-3 per cent. | 


JuLY 20, 1917. 


Date, August 27, 1907. 


Two feeders, T and NH. These are the two heaviest feeders on the 
system, and the peaks were really too heavy for the set. | 
Time of starting, 11.15 a.m. ; time stopping, 5.15 p.m. 
Speed at beginning of test, 950 revs. per min. ; at end of test, 847 revs. 
r min. 
gem load on section, 270 amperes. 
Total supply to section, 960 units ; delivered to fecders, 845 units. 
Efficiency, 88 per cent. 


It may be of interest to nete that the energy required to run 
the set up from rest to 1,000 revs. per min. keeping the current 
steadv at 100 amperes was 7-2 units. 

At the end of these short tests the set was left in charge of the 
switchboard hands, and was started daily at about 7 a.m. and 
run till 11 p.m., the meters being left in circuit, and the set 
looking after itself and the load of the four feeders which it was 
found it dealt with best. A great number of the records of this 
run, which extended over 14 weeks have unfortunately been 
lost in а series of removals spread over the past 10 years, but 
the final results are available as showing that the overall effi- 
ciency of the set used in this way over this long period came 
out tu Just over 81 per cent. 

The use of the machine was finally discontinued, owing to 
circumstances connected with the Ilgner and other patents, 
which were at that time held to cover almost anv form of fly- 
wheel equaliser. It is probable that had the other people 
with whom the writer was associated at that time been in a 
financial position to push the matter without fear of the firms 
which were backing the IHgner svstem, more might have been 
done; but when the borough engineer, through whose cour- 
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tesy we had been able to carry on the experiments, required the 
space occupied, for the purpose of putting down converters, the 
set had to be dismantled, and though the flywheel itself is 
almost certainly still in existence, the machine itself or its parts 
have probably been used for other purposes long ago. 

It may be remembered that about this time the Lancashire 
Dynamo Co. were also offering a flywheel set controlled also on 
a pure shunt connection, but the speed variation suggested for 
this and the maximum speeds were far below what we obtained 
in useful practice, and it seems unfortunate that something 
cannot be done in this direction to replace batteries for levelling 
off tramway peaks on outlying feeders by sets of this nature. 

The efficiency 1s far higher than with batteries and the main- 
tenance is a mere fraction ; and with the very large reduction 
in capital cost which can be made, to say nothing of the small 
space occupied, there should surely in these days be a move- 
ment towards adopting flywheels for this purpose now that 
their capacities are more generally recognised. The writer 
has met, almost incredulity, when he has spoken of speeds in 
the nature of 1,200 revolutions, even for plate wheels, and still 
more incredulity as to the output obtainable from a small wheel 
of the dimensions of the one on which these tests were made. 

The details of tests given above are merely taken from a 
very large number spreading over nearly four months, and 
there were also taken at the same time many miles of record, 
charts from the recording ammeter, showing both tho regu- 
larity of the average load maintained and also the load peaks 
above and below the normal, all these records being taken at a 
speed of about 3 in. to the minute on an Elliot recorder. 


— — — 
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THE PROSPECTS OF THE ACCUMULATOR." 


BY DR. LUDWIG STRASSER. 


Little importance attaches to the weight of accumulators which 
are ‘intended to be uscd in some fixed spot. The length of life, the 
efficiency, Bow cost and convenience in attendance are considered of 
more importance. The output of such an accumulator depends on 
the rate of discharge. As a rough rule it may be said that a lead 
accumulator, if discharged in 10 hours, will give double the output in 
ampere-hours that it would do if discharged in one hour. А reser- 
voir, containing water and used as a source of motive power, gives a 
definite number of cubic feet of water, independent of the rate of 
outflow ; so if comparison is to be instituted some basis is necessary, 
and it is perhaps well to rate the accumulator on what may be called 
its mean output, which may be taken as its output over a total period 
of five hours. This five-hour rating will be taken as the basis of our 
discussion. Let us take a typical make, which gives 3,000 ampere- 
hours in a five-hour discharge. It weighs without ас:а 507 kg. ; it 
would contain 177 litres of dilute sulphuric acid, of specific gravity 
1:18, weighing in all 210 kg. ; thus, the total weight is 717 kg. We 
must add something for the wood framework, on which it stands, and 
for the insulator sets ; we arrive thus at an approximate weight of 
750 kg. The mean voltage of discharge is about 1-9 volts, and the 
output is, therefore, 5,700 watt-hours. Thus 130 kg. is the weight 
corresponding to 1 kw.-hour. 

On the other hand, there are cases where the weight of the accumu- 
- lator is of great importance, specially when it is used as the motive 
power for any kind of Vehicle, and is carried by the vehicle itself. At 
the expense of life and cost, it is possible to make a diminution in 
the weight of the cell ; in such a case, it becomes a kind of com- 
promise. For use on shunting locomotives, accumulators of the usual 
standard construction are used, differing only in the style of con- 
taining vessel, which is then made of substantial vulcanite. The 
weight for the kilowatt-hour would then be between 85 kg. and 
100 kg. For omnibuses, fire engines and such like, the weight can 
be still further reduced till it reaches about 50 kg. per kilowatt-hour 
on the five-hours basis. For motor-cars, a special type is made, 
contained in thin vuleanite boxes; the plates are only a few milli- 
metres thick, and consist of thin grids of hard lead, filled with the 
usual paste. Everything is made as compact as possible ; the speci- 
fic gravity of the sulphuric acid is generally rather high, and reaches 
1-25 in the charged state. For cabs, а cell is used which weighs 
with аса and connections about 16 kg., and has an output of 50, 
amperes for five hours. In consequence of the higher specific gravity 
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the mean voltage is also rather high, and reaches about 2 volts ; thus 
the output is about 500 watt-hours. The weight for 1 kw.-hour is 
thus about 32 kg., which is little more than a quarter of the type used 
for central station work. 

Let us consider on theoretical grounds how far any further pro- 
gress is likely to be possible. From the chemical equation, govern- 
ing the reaction, and the electro-chemical equivalents, we can deduce 
the minimum amount of material corresponding to an output of. 
1 ampere-hour. Thus, 3:58 grammes of lead, 4-46 grammes of lead 
peroxide, 3-66 grammes of sulphuric acid result in the production of 
11:3 grammes of lead sulphate and 0-67 grammes of water. Taking 
the mean voltage as 2, we find that 12 grammes of reacting mater.al 
are necessary for an output of 2 watt-hours. This is very different 
from the practical figure. If there is to be a certain mechanical 
stability the mater'al must be packed so tightly that the electrolyte 
penetrates with difficulty ; the chemical reaction is therefore slow and 
incomplete. Moreover, the particles are necessarily coarse, and are 
superficially covered with lead sulphate, which is, moreover, a non- 
conductor, The conductivity of the cell can only be maintained by 
an excess of metallic lead and peroxide. "Therefore, about three 
times the theoretical amount of raw material is needed in practice 
to maintain the conductivity and to complete the reaction. The 
same is true of the sulphuric acid, which, for electro-chemical 
reasons (not here discussed), cannot exceed a certain specific 
gravity, which is about 35 per cent. of the concentrated ac:d. 
Therefore, we require at least three times the weight of the theo- 
retical quantity of acid. But even this is insufficient ; otherwise, 
as the equation shows, at the end of the reaction, all the acid would 
be converted into water, which is a non-conductor. Thus, we 
require at least four times the amount of dilute acid. The weight 
then becomes about 39 grammes for 2 kw.-hours. Further, taking 
into account grids, connections, separators containing vessels, &c., 
we should reach, for the complete cell, a weight of about 26 kg. per 
kilowatt-hour. This figure represents probably the extreme limit 
of any practical lead accumulator, unless some new principle should 
be discovered. The inventions which have been made since the 
days of Faure have mostly a negative value, and it is useless to enter 
into a discussion of them. If very porous materials are used, some 
reduction of weight is possible, but only at the expense of mechanical 
stability and, therefore, of the life of the cell. (The author gives a 
brief account of certain suggested 'improvements, which have been 
found none the less, to have little practical value). An acid of 
specific gravity 1:3 has been used on electric cars, but it 
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shortens the life and decreases the efficiency. Taking advantage 
of every possible means, it is impossible to lower the weight below 
20 kg. per kilowatt-hour, which may be taken as the theoretical 
limit of the lead accumulator. Zinc has been used for the negative 
plate with lead peroxide in the positive ; the zinc is gradually dis- 
solved during the discharge, and must then be replaced as it cannot 
be effectively recovered from the electrolyte, which also needs to be 
rencwed from time to time. This type of cell is certainly lighter, 
but it is costly and inconvenient. 

Of late years, the alkaline accumulator, due to Edison, has been 
introduced, the electrolyte being a solution containing 21 per cent. of 
caustic potash. The cell weighs from 28 kg. to 33 kg. per kilowatt- 
hour. This is not much better than the lead accumulator as used 
on cabs. Ви it has certain advantages, insamuch as it has a longer 
life, and requires less careful handling. But there are disadvantages 
notwithstanding. It is much more expensive, takes up more space 
and has a lower efficiency. If the matter is theoretically con- 
sidered there are notable differences between the Edison and the 
lead accumulators. In the case of the Edison cell the electrolyte 
itself takes no part in the chemical reactions, and is merely present 
for the purpose of forming a conducting passage between the elec- 
trodes. The reaction consists essentially in the transference of 
hydroxyl groups to the iron electrode; the various hydroxides of 
iron and nickel are not altogether stable under the different con- 
ditions of charge and discharge; consequently one of the effects 
is that the concentration of the electrolyte changes slightlv. The 
chemical equation governing the main reaction shows that theoreti- 
cally 1 gramme of iron and 4 grammes of nickel hydroxide are needed 
for an output of 1 ampere-hour. The mean voltage of discharge is 
12; therefore, for 1 kw.-hour, 4 kg. of active material would be 
needed as compared with 6 kg. in the lead accumulator. Further, it 
ought to be possible to add other conductive substances, so as more 
effectively to utilise the nickel oxide and iron. But it must be said 
this has not yet been donc; the iron, more especially, is present in 
great excess in the existing cells. Still, if the problem were suffi- 
eiently studied in the light of physical chemistry, it would seem that 
the conductivity of the cell could be increased. The weight of steel, 
which is used as framing and pockets, and which is quite consider- 
able in comparison with the weight of the active materials, ought to 
be able to be reduced ; the distance between the plates might be 
lessened, and therewith the volume of the electrolyte, if more effec- 
tive separators for the avoidance of short-circuits could be em- 
ployed. It does not seem theoretically impossible to hope for con- 
siderable practical improvement along theso lines ; we might perhaps 
reach a weight of 14 kg. per kilowatt-hour, and this might even be 
possible without unreasonable reduction in tho life of the cell. 

Many suggestions have been made for the improvement of the 
Edison cell, which have none the less been quite ineffective. Cad- 
mium has been suggested in place of iron. This idea has been pro- 
posed with & view to evading the Edison patent, and is not based on 
chemical or technical grounds. Networks of thin wire and fine por- 
forated plates may be smeared with active material ; such plates could 
be folded, or rolled or pressed. А specially conductive material was 
expected to bo produced in this way. But it has not yet been shown 
that any effective result has been produced. In any case it is 
certain these improvements, even if it is admitted that they 
are of the nature of improvements, would result in a higher cost 
of production, and this is already high enough in tho case of the 
Edison cell. 

If these results are compared with those given by other sources of 
power in the form of reservoirs, wo find that a waterfall, 10 metres 
high, would require about 36 tons of water to produce 1 kw.-hour ; 
this is about 300 times the weight of а station accumulator. Take 
the case of compressed air. The cylinders are undoubtedly heavy ; 
if filled at a pressure of 100 or 200 atmospheres the cylinders weigh 
from 6 kg. to 10 kg. per kilowatt-hour. If coal is regarded as a 
source of stored power, it weighs about 2 kg. per kilowatt-hour. But 
the weight of the water and boiler ought to be included in this con- 
nection. With a steam locomotive the weight of coal and water is 
16 kg., and of boiler 19 kg. per kilowatt-hour, reckoning the output 
to be given in one hour. Thus, this gives a total of 35 kg. per kilo- 
watt-hour over one hour, or about 20 kg. per kilowatt-hour, if the 
aut put is spread over five hours. 

When compared with petrol, tle electric accumulator appears in ап 
unfavourable light. Petrol weighs 0-25 kg. per kilowatt-hour; the 
containing vessel also weighs little, probably 0-5 kg. per kilowatt- 
hour would include both. The petrol motor can be made far lighter 
than the best conceivable type of electric motor; therefore, there 
can be no comparison in this case for the purposes of the flying 
machine, But for heavy lorry work there is no groat difference ; 
the weight of tho two typos is about the same, and the accumulator- 
lorry can make a journoy of about 80 kilometres before it requires to 


be ro-charged, Thisdistance is ач сіоті for most practical purposes, 
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RESEARCH WORK IN THE U.S.A. 


The ‘ Electrical World " reports that the National Research 
Council, formed by the National Academy of Sciences, at the request 
of the President, is collecting information concerning research men 
and facilities available in the United States. The information will 
be used to stimulate investigational activity and co-operation along 
technical lines, and to aid in the solution of the scientific and tech- 
nical problems of the Government. While under normal conditions 
the Research Council will direct its efforts toward the development 
of research in all its aspects, present. conditions demand that special 
attention be given to the problems of national defence. 

An important preliminary step in the work of the Research Council 
is the preparation of a national census of research, showing the 
research men and facilities in co-operating Government. bureaus, 
educational institutions, research foundations and industrial research 
laboratories. To secure information for this census three kinds of 
blanks have been sent out: (a) For educational institutions, (b) 
for industrial laboratories, and (c) for institutions other than 
educational and industrial. 

In the blanks sent to educational institutions it is suggested that 
a research committee be formed in each institution consisting of 
faculty members, trustees and alumni. Information is asked 
regarding the available research funds and scholarships, their pur- 
pose and limitations as to use. "The Council also desires a detailed 
Statement as to the ways and the extent to which the personnel and 
the facilities of the institution might be available for problems 
relating to national defence. Questions are also asked regarding the 
extent to which the members are co-operating with each other or 
with outside investigators. institutions or manufacturers. 

Each department is also encouraged to state problems upon which 
co-operation is desired and the greatest research needs of the staff, 
such as time for rescarch, funds for special apparatus or materials, 
library facilities, contact with other investigators, financial aid for 
attending scientific meetings, leave of absence to pursue research, &c. 

The blanks which were sent to industrial establishments ask for 
the names and titles of persons who direct research work, the or- 
ganisation of laboratory staff and problems which they are especially 
fitted to undertake by reason of unusual equipment and trained 
personnel. In addition, the Council asks to what extent the par- 
ticular laboratory is co-operating with other establishments, and 
whether or not the Council may be of service to it in connection with 
military problems. Among subjects that the Council is investi- 
gating and on which it desires information are the following:— 

Physics (Dr. R. A. Millikan, chairman).— Exhaustive study of 
devices for detecting completely submerged submarines and mines; 
range finders of various tvpes ; devices for detecting invisible aircraft 
and sapping parties ; improvements in wireless apparatus and other 
instruments used with aircraft ; military photography. 

Chemistry (Dr. Marston T. Bogert, chairman).—Generation. 
detection and absorption of hydrogen, and problems incidental 
thereto: absorption of other gases, particularly noxious ones; 
fire extinguishers ; prevention of corrosion and electrolytic action 
on the hulls of vessels ; non-corrosive metals and alloys for a great 
variety of uses; balloon fabrics; new explosives; new sources of 
important products; utilisation of wastes and by-products. 

Engineering (Gano Dunn, chairman).— This committee, which vill 
organise research in the various branches of engineering, has just 
been formed with the co-operation of the engineering societies. 

Nitrate Supply (Dr. Arthur A. Noves, chairman).—This committee, 
which was appointed at the request of the Secretary of War to con- 
sider the process to be used by the Government in its plant for pro- 
ducing nitrates for explosives and fertilisers, has submitted a report. 

The sub-committee on research of the National Electric Light 
Association has made an investigation of the possibilities of co- 
operative research between utilities and institutions having research 
facilities. As a result of correspondence and conference a large 
number of problems were suggested, the solution of which is of 
utmost importance. 

A few of the more important subjects are as follows: (1) Fuel 
economics ; (2) characteristics of steel conductors ; (3) increasing 
of load factors by nitrate plants; (4) determination of all combina- 
tions of transformer loading, and publication of tables showing their 
effect on apparatus, both transformer and motor; (5) incip:ent 
faults in insulators; (6) sludging of transformer ой апа деїег- 
mination of their relative values; (7) causes and suppression of 
surges on long lightly loaded lines ; (8) overhead line and under- 
ground eab!e insulaticn for high voltages ; ; (9) protection of lines 
and equipment against high voltage, high frequency ond high power, 
low-frequency d'sturbances; (10) perfeotion of high-voltage insu- 
lators; (11) depths and bearing surfaces of mye anohora ip various 
oila ; and (12) induotive interference, 
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ELECTRIC VEHICLES IN MUNICIPAL SERVICE. | 


A report on the results obtained from a one-ton Edison lorry by 
the Manchester Corporation electricity department has been issued. 


The report was prepared by the city electrical engineer (Mr. S. L. 


Pearce) from "nformation compiled by Mr. Н. A. Ratcliff. 


The tota! number of miles run was 10,486 (10,376 on weekdays and 
110 on Sundays) ; the number of hours in commission was 3,036-5 and of 
days in commission 312 (including seven Sundays). 

The total costs for the year (exclusive of tyres and current) were : 
wages, £115. 148. lld,; material, £24. 16s 3d.; and capital charges, 
£124. 98. ; a total of £265. Os. 2d. The first charge includes (in addition to 
drivers’ wages) the cost of the labourspent on maintenance and repairs. 
Thecost of material appears to be rather high, butit includes an item of 
£6. 10s. for a duplicate set of chains, which should strictly be a capital 
charge ; chain renewals would, of course, be charged to running costs. 
Other outstanding items are: Lubricants £6. 7s. lld., paraffin £1. 3s., 
rags £1. x lld., ** Ferodo " brake lining £2. 13s. 2d., and distilled water 
£1. 7s. 11d. 

Average miles per hour maintained during the year, based on the total 
hours in commission, and including all loading and unloading time, in 
л to the actual hours оп the road = 10,486/3,036:5 = 3-45 miles per 

our. 
ANALYSIS OF Созт. 


The total costs ав above = £265. Ов. 2d. 63,602 pence ; therefore, cost 
per mile run —63,602/10,486 —6-07d. To this figure has to be added cost 
of tyres and current. The tyres have now completed the guaranteed 
“life ” of 12,000 miles, and they cost £25 the set. The cost per mile 
therefore == £25 x 240/12,000 —0-5d. The current consumption during 
the winter months was rather higher than the figure given in previous 
reports on the work of the lorry, but the average for the 12 months 
(including the motor-generator losses) was only 1:08 units per mile, which 
at 0:54. per unit --0-54d. per mile. The total costs per mile run are 


therefore :— 
Wages and capital charges, &c.................... EM 6-07d. 
ОГОИ ео he ican ret ueos detec’ РИУ КОКТО КОЕН 0-54d. 
Tyres 2: РИТИ а oes re ee 0-50d. 
7:114, 
And the total costs for the year аге :— 

Capital charges, insurance, &ес......................... £124 9 0 
rg A" ERN 115 14 11 
Масса оао нь иам: ИНА Tm 24 16 3 
Current—-10,486 miles at O-54d. ..............- ees 23 11 10 
Tyres—10,486 miles at 0:504. ............... Po 21 16 11 
£310 811 


The total cost of 7-11d. per mile run may now be analysed in rather 
more detail. For the period in question the average rate of pay to the 
drivers may be taken as approximately 71d. per hour, Then since the 
average speed over the whole year was 3-45 miles per hour, the cost of 
driving —7-5/3-45 —2-17d. per mile; the capital charges £124. 9s. 
pr E ; and therefore the proportion per mile =29,868/10,486 
=2-854. 

The sum of these two items, together with the cost of tyres and current 
=6:064. ; therefore, the difference between this amount and 7:114, 
obviously represents the cost of maintenance. | 

The complete analysis of the cost per mile then becomes :— 


Capital charges, insurance and drivers’ licences ....... 2:854. 


Drivers' wages ........... sic cate eGn IN Ms en Iba UAE LP send VUES 2-17d. 

Maintenance of vehicle and battery, including lubri- 
cante (material 0-57d., labour 0-48d. ).................. 1-Odd. 
Current ........... кйгй U CENETA AI К К ue bae tees 0-544. 
ИСУСЕ КАТОН АРВАН РОК 0-50d. 
1114. 


These figures are based on interest at 4} per cent. and 0-54. per unit for 
current ; but, in order to provide a better comparison with results 
obtained elsewhere and with present-day conditions, a set of alternative 


costs have been prepared, based on 5 per cent. interest and ld. per unit :— _ 


Capital charges, &C........cccecscocecenesecccuccevsaccscsssccens 2-93d. 
Driveri “WARES! PER 2-174. 
Maintenance (material 0-57d., labour 0-48d.)............ 1-05d. 
Mec EE ]-08d. 
ll np 0-50d. 

1.734. 


This figure of 7-73d. per mile compares very favourably with the cost 
of petrol vehicles. It is, moreover, based on annual capital charges 
amounting to £127. 16s. 7d., or approximately 18:9 per cent. of the 
original cost of the vehicle. The £127. 16s. 7d. includes £10 for insur- 
ance and 10s. for drivers’ licences. The total amount of the interest and 
repayment charges is, therefore, £117. 6s. 7d., or 17-4 per cent. of the cost 
of the vehicle. 
Total charges £113. 19s., and percentage of purchase price 16-86, 

The estimated cost of maintenance was Id. per mile, and there is no 
doubt that this figure would not. have been exceeded had it not been for 
the trouble experienced with tho defective chains and sprockets. The 
rie oost of lubricants is also to a large extent due to the same cause. 


cleaning, oy thauling and repairing has been done, as a rule on 


t 


At 4} per cent, interest the corresponding amounts are : 


- 


Saturday afternoons, and occasionally at night and on Sundays. The 
consequent overtime naturally increased the maintenance costs; but 
had the vehicle been out of commission during normal working hours the 
resulting loss and disorganisation would have been a more serious matter. 
As the public holidays were the only days (other than Sundays) on which 
the vehicle was not actively employed, the full vear has been taken as the 
equivalent of 51 weeks. The normal working week has been taken as 
5-5 days. 
Neglecting Sunday work, the average miles 
run per Week. инке нк Vip eMe rin iie 
And the average miles per day ............... 
The average hours per week the vehicle 
was in commission, again neglecting 
ein ques - 2,988/51 -—586 
ог 5-6 hours more than the normal working week of 53 hours. The 
average of 3-45 miles per hour includes all standing time whilst in com- 
mission. The actual speed on the road has averaged almost exactly 
eight miles per hour, being slightly more during the summer and slightly 
less during the winter months. The greater portion of the mileage is run 
within the city area, and consequently a much higher speed would not be 
permissible, even if possible. Despite the exceptionally severe winter, 
the vehicle has never been kept off the road on account of weather condi- 
tions, and it has actually gone out after heavy snowfalls when horses were 
unable to make headway. "This and the total number of days in com- 
mission are a sufficient. indication of the reliability factor. The average 
load on '' outward " journeys was 13-3 ewt., and on '' inward ” journeys 
6-1 cwt., an average of 9-7 cwt. for “ outward " and '' inward ” journeys. 
This figure, however, takes no account of loads carried between inter- 
mediate points :— 
The total average ton miles per week 
And the average cost per ton mile ... 


—10,376/51 =. 203-4 


== 9-7/20 x 203-4 =: 98-65 
=7-11x20/9-7 =14-66d. - 
COMPARISON OF ELECTRIC AND HORSE Costs. 

Up to January last the charge for a light one-horse lorry and driver was 
1s. 6d. per hour, but since then it has been incréased to 1s. 8d. per hour. 
The lower value has, however, been taken for the purpose of the follow- 
ing comparison. Previous cstimates assumed an average speed of two 
miles per hour for the horse lorries. Оп a mileage basis alone, therefore, 
the electric has been the equivalent of 3-45/2 =1-73 horse lorries ; but in 
addition there is the further saving resulting from the organisation 
possible with a centrally-controlled electric vehicle. This is represented 
by the “ Organisation Factor," the average value of which for the усаг - 
has been 1-58—i.e., 1-58 departments have been represented on every 
journey the vehicle has undertaken. The electric should, therefore, be 
the equivalent of 1-734 1-58= 2-73 horse lorries; but as the several 
departments concerned may not have been represented on the whole of 
the miles run per journey, and admitting the possibility of a slight amount 
of organisation with the horse vehicles, this ratio has, in order to be on 
the safe side, been reduced to 2:5. This is the comparative figure given 
in the previous report of Jurie 21, 1916, and in the opinion of those com- 
petent to judge, it is a very reasonable estimate of the relative values of 
the electric and horse vehicles. The cost of the electric per hour— 3:45 
-- 1-11 +24-5d,, and on the above basis the relative costs per week are 
therefore :— 


Horse, 58:6 х 2-5 x 184. ................ esses == £10 19 10 
Electric, 58:6 х 24-54. ............ ————Ó = 519 7 
Saving due to electric ........................ . £503 


For a working year of 51 weeks the saving due to the clectric therefore 
—514-5-- £255. 

The first cost of the electric vehicle was £675. 15s. There is no doubt 
that this saving has actually been effected, and further confirmation of 
it may be obtained from the following figures : The cost of the equivalent 
horse lorries has been shown to be equal to £11 per week which for a 
working year of 51 weeks gives a total of £561, and this amount should 
equal the reduction on the carting account as compared with the pre- 
vious year, other conditions, of course, being equal. The total amount 
of carting contractors’ accounts for year March,1916, was £1,715, 178.10d., 
and for the year ended March, 1917, £1,185. 18. 114., a reduction of 
£530. 158. 114., or, roughly, £531, which is in very close agreement with 
the above estimate, It may possibly be argued that there was not as 
much carting work during the second year as during the first, but such 
does not appear to have been the case to any great extent, and any 
decrease in the ordinary carting has been partly counterbalanced by the 
increased amount of carting to and from the railway stations necessi- 
tated by the inability of the railway companies to handle material, and 
possibly more than counterbalanced by the fact that the contract price 
for the year ended March, 1917, was 2d. per hour more than during the 
year ended March, 1916, and consequently the actual reduction of £531 
is less than it otherwise would have been. It may also be observed, as a 
matter of interest, that when in commission the '' standing ” cost of the 
electric has been less than that of the horse lorries. The actual costs 
being: Horse lorry and driver —18d. per hour, electric lorry and driver 
(2:85 я 2-17) v 3-45 — 17-82d. per hour. 

In eonelusion, it is obvious from the total hours worked and miles run 
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STANDARD METHODS OF TESTING MOULDED INSULATION. 


The following is an abstract of the Standards Committee Bulletin 
No. 1, issued by the Associated Manufacturers of Electrical Supplies 
in New York. The committee consists of representatives of the 
Westinghouse Electric & Mfg. Co., the Cutler-Hammer Mfg. Co., 
Boonton Rubber Mfg. Co., the General Electric Co., the B. F. 
Goodrich Co., and Johns-Pratt-Co. 

A classification is given of the more important properties of 
moulded insulation, and it is pointed out that the committee has 
begun its work by selecting from this list only those items for st n- 
dard tests which have the best standing at the present time. 


(A) ELECTRICAL. 
DIELECTRIC STRENGTH, OR HIGH-POTENTIAL BREAKDOWN TESTS. 


Standard Test Piece No. |.—The Standard test piece is of the form 
and dimensions shown in Fig. 1, and is made in a mould which is 
hardened and ground to these dimensions. 


A pparatus.—The alternating current should be of sine wave form 
as far as possible. The transformer and source of energy should be 
ample. in any case not less than 5k.v.a. The frequency should not 
exceed 100 periods per second. Any method of regulating the 
voltage satisfactorily may boe used, provided that it does not distort 
the wave more than 10 per cent. When the puncture occurs it is 
cesirable to have as much energy available as possible. It is recom- 
mended to include choke coils in the circuit, so as to limit the high- 
tens:on current to double the normal rating of the transformer. 


k 2Ё- 57: Jmm. | 
Bui fg-3-2mm. Pa 


= Ms -3-2 mm. 
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Fia. 1.—STANDARD TEST 
PiECE No. 1. 
Make Steel Mould to these Di- ; 
‘mensions: Limits 0:002 in. 
—0 05 mm. 


Method of Making the Test.—The test cup is flosted on mercury 
with about 3 mm. (1 in.) of mercury inside. If it is impossible to 
puncture the cup in air without arcing over the edge, the cup is 
deeply immersed in high-grade transformer oil. On test pieces 
which require a very high voltage to puncture it 1s often necessary 
to put a glass tube or shield over the wire leading to the inside of the 
cup, in order to prevent breakdown over the surface of the oil between 
terminals. The testing voltage should be raised from zero at a con- 
stant rate of approximately 1,000 volts per second until puncture 
occurs. 

Ten cups should be punctured in the condition received, and at 
normal room temperature of about 21°C. (70°F.) in order to deter- 
mine the uniformity of the moulded material. Five cups should 
be punctured after heating for one hour in an oven heated to 10 deg. 
below the softening point of the material, as determined by Standard 
Test C, Puncture tests should be made at this temperature with 
an allowed variation of plus or minus 5 per cent. This test is 
intended to cover all moulded materials which do not stand work- 
ing temperatures above 125°C. (257°F.). Tests on materials which 
resist very high temperatures may be made above 125°C. when 
necessary. : | 

Five cups should be punctured after they have been entirely 
immersed in distilled water for 48 hours at normal room temperature 
of about 21°C. (70°F.). The surface of the cup should be wiped vith 
a dry cloth to remove all trace of excessive surface moisture, and the 
puncture test made in oil when nceessary and at normal room tem- 
ыра Жр the test, the thickness of the cup is measured in a 
direction perpendicular to the bottom surface regardless of the path 


taken by the discharge. The puncture voltage is to be given; also 
the «verage volts per mil and per millimetre. 1f puncture occurs 
at tlie side, the voltage per unit of thickness withstood by the ‘bottom 
secticn is to be stated. 
(B) MECHANICAL. 
1. TENSILE STRENGTH TESTS. 

Standard Test Piece No. 2.--To be moulded from a hardened and 

ground steel mould to the d mensiens given ^n Ер. 2. 


Clip Detail for Test Piece No. 2. Two Required if Hardened Steel, 
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Fig. 2.—STANDARD.TEsST PiECE No. 2. 
Make Steel Mould to these Dimensions: Limits -!-0 002 in. 9:05 mm. 


Method of Making the Test.—Vor the test any standard testing 
machine is used, transverse strain being avoided. The test piece 5 
to be pulled apart at a speed of from 3 mm. to 6 mm. per minute at а 
normal temperature of 21°С. Six standard test pieces are to be 
tested in the condition in which they are received. Three standard 
test pieces are to be tested after heating in an oven for one hour at ` 
temperature which is 10? below the softening point of the material a 
determined by standard test C. The test is to be made while the 
pieces are hot, with an allowed variation of plus or minus 5 per cent. 
from the temperature taken. Three standard test pieces are also 
tested after being entirely immersed п 
distilled water for 48 hours at norma 
room temperature. The excess water 
is removed by wiping with a dry cloth. 
In reporting the test, measurement: 
should be included on test pieces before 
and after heating and before and after 
immersion in water. 


V 


9. COMPRESSIVE STRENGTH TEST. 


Fia. d DIANDABD TEST Standard Test Piece No. 3.—To be 
РЕСЕ No. 3. moulded in the form of a cube from а 


Manufacturer's Name and Test hardened steel mould to the dimensions 
Piece No.3 moulded near Topin и _. тл ; 
small, round body-raised letters. shown in F ig. 3. 
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Method of Making the Test.—The load is to be applied at a con- 
stant rate, not over 9mm. per minute from zero until the test piece is 
crushed. Six standard test pieces to be crushed in the condition 
in which they are received. Three standard test pieces to be crushed 
after heating for one hour in an oven heated 10 deg. below the soften- 
ing point of the material as determined by standard test C. This test 
to be made while the pieces are hot with an allowed variation of 
plus or minus 5 per cent. from the temperature taken. Three 
standard test pieces to be crushed after immersion in distilled water 
for 48 hours, the excess water being wiped off with a dry cloth. The 
compressive strength tests to be made at normal room temperature 
cf 21°. Tests on materials which resist very high temperatures may 
be made above 125°C., but the hot test given above is only intended 
to cover moulded materials which do not stand working temperatures 
above 125?C | 


3. TRANSVERSE STRENGTH TEST. 


Standard Test Piece No. 4.—To be moulded from a hardened steel 
mould ground to the dimensions. shown in Fig. 4. 
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Ета. 4.—STaANvDARD TEST PIECE No. 4. 
Make steel mould to these dimensions: Limits +0°002 in. - 005 mm. 


Method of Making the Test.— Any standard testing machine may be 
used. The test piece is supported on two steel blocks, with corners 
rounded 13 mm. (s in.) radius. These supports are to be 100 mm. 
(4 in.) apart. The load is applied on top of the test piece by means of 
a wedge-shaped pressure piece, the edge of which is rounded to a 
3 mm. (1 in.) radius, extending across the test piece with the edge 
parallel to the edges of the two supports. The angle of the wedge is 
approximately 45 deg., and the load is applied at right angles to the 
test piece, midway between the supports. The test piece is laid flat 
upon the supports at equal distances from the edges at each end. 

Six standard test. pieces are to be broken in the condition in which 
they are received. "Three standard test pieces to be broken after 
immersion in distilled water, at ordinary room temperature, for 48 
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Fia. 5.—MACHINE FOR TEMPERATURE TESTS. 


hours, the excess water being wiped off with a dry cloth. All tests 
to be at room temperature of about 21°C. The load to be applied 
at the rate of approximately 3 mm. per minute from no-load until 
the first sign of failure. 

In reporting the test, the average fibre strains to be given in kilo- 
grammes per square cm. or in pounds per square inch, ca!culated 
from the formula :— 

S--3PL/2BhDps*, 


in which S= fibre stress, P==load applied, L= distance between the 
supports, B — width of test piece and / —depth of test piece. 
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(C) TEMPERATURE. 
DISTORTION UNDER HEAT. 
Standard Test Piece No. 4.—To be the same as shown in Fig. 4. 


Method of Making the Test.—A special apparatus is to be used for 
this test. The test piece is supported on steel supports 100 mm. 
(4 in.) apart, with the load applied on top of the test piece vertically 
and midway between the supports, the same as for the transverse 
test. The machine is arranged to apply three different loads, 
25 kilos (53 Ib.), 5 kilos (11 Ib.), and 10 kilos (22 1b.). The test piece 
is placed in an air bath, surrounded by an oil bath, which is so 
arranged that its temperature may be raised gradually. The 
machine is so arranged that the deflection of the test piece at its 
centre between the supports can be measured on a scale in milli- 
metres or mils, and is equipped with a thermometer, so that the 
temperature of the test piece can be recorded at any time. The 
machine may be arranged to shut off the heat automatically as soon 
as a given deflection is reached. 

Three standard test pieces to be tested as received, starting at 
normal room temperature of 21°C., increasing the temperature at the 
rate of approximately 1°C. every two minutes. The distorting point 
it taken to}be the temperature at which the test piece has deflected 
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Fic. 6.—CURVES FROM TEMPERATURE TEST C. TEST PIECE No. 4. 


0-3 mm. (10 mils) at the centre between the supports. The test is 
reported by giving the distorting pomt, the length of time required, 
and by plotting a curve foreach test piece as shown in Fig. 6. 


(D) CHEMICAL. 
ABSORPTION OF MOISTURE. 


Standard Test Piece No. 1.—The standard test cup to be used as 
shown in Fig. 1. | | 


Method of Making the Test.—Weigh carefully three test cups in the 
condition in which they are received. If the material softens 
readily at moderate temperatures, the test pieces may be placed in a - 
desiccator, or in an oven at a temperature of 50°C. (122°F.) for 48 
hours. For materials which do not soften readily the test pieces are 
placed in an oven heated to 100°C. (212°F.) for 48 hours. After 
drying, the test piece is weighed again at normal room temperature. 
Remove the test pieces at the end of 12, 24, 36 and 48 hours, wipe off 
all excess surface water with a dry cloth and weigh carefully. 

In reporting the test, state the percentage of moisture contained 
in each test cupas received, and the percentage of moisture absorbed 
during each interval, taking the dry weight as.100 per cent. 
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THE RIGHT MAN IN THE RIGHT PLACE. 


We believe it was Mr. JOSEPH CHAMBERLAIN who, during 
the dark days of the South African war, said he had no 
doubt that the country would be able to " muddle through 
to victory." 

Within a stone's throw of Westminster there are prob- 
ably a hundred middle-aged consulting engineers who 
would welcome an opportunity of helping to win the war 
by engaging on work for which they have been trained. 
Within the Empire there are some thousands of such men. 
Of the number, perhaps not more than half a dozen enrolled 
under the National Service scheme. Being a consulting 
engineer in Westminster, whatever else it means, certainly 
does mean that the consultant is a man of average intelli- 
gence. Parenthetically we would observe, and we think 
that most of our readers will agree, that it requires at least 
average intelligence for an individual to earn a living wage 
when his competitors—the manufacturers—are in a posi- 
tion to employ, as whole-time servants, specialists on every 
subject with which they have to deal. 

We say that these men did not enrol under the National 
Service scheme because they knew that to do so would 
really be doing a disservice to the country by perpetuating 
conditions known to be bad. Platform and pulpit oratory 
notwithstanding, the scheme has : o far proved to be of iittle 
va‘ue, and the cost is : aid to have been close upon a quarter 
of a million sterling. 3 

The offic'al way of enrolling the engineering talent of the 
country is to grant commissions to young persons of robust 
health, and of little or no engineering experience; to provide 
the commissioned with wearing apparel (which it would 
take them a year to earn), and to turn them loose into the 
workshops of harassed contractors as Inspectors of Mate- 
rials at a salary of 22s. 6d. per day. This, when multiplied 
by 365, amounts to £410 odd per official per year, which is 
practically on a par with the salary paid to a Member of 
Parliament. Knowing this to be the truth we know why 
we are paying close upon eight millions a day on the war. 


An outside estimate of the real value of the services of the 


men actually appointed to fill such important positions is 


from 12 to 15 shillings per week as juniors on the bottom . 


rung of the engineering ladder. When peace is proclaimed 
these self-same “ inspectors ” will be lucky to find employ- 
ment in the works, in order to learn engineering, and to be 
paid 15 shillings a week while they are being taught by those 
whose work they now have the presumption or impudence 
to criticise. 

It is, or it should be, within the powers of Parliament to 
call for a return showing the pre-war experience and train- 
ing of the pseudo inspectors, engineers and the like employed 
in large numbers by the various buying departments of the 
State. Should such a return be insisted upon we urge Parlia- 
ment to appoint a committee consisting of the Presidenta of 
the Engineering Institutions for the purpose of properly 
classifying the returns and of reporting upon them. 16 
would be impossible to find a more highly qual fied body of 
men for the task. We venture to think that the work 
would be quickly and efficiently carried out, and that it 


THE ELECTRICIAN, 


would be willingly undertaken. 


JuLv 20, 1917. 


Such a report should be 
confidential. 

Faced with a task without parallel in history it is natural 
that mistakes without parallel in history should be made. 
Lack of experience and absence of data, which experience 
alone can furnish, account for most of the mistakes that 
are made in every sphere of human activ.ty. 

Without entering into details, and surely the details will 
be fresh in the memories of many people when the present 
century is drawing to a close, it is patent that the amateur. 
be he never so enthusiastic, ts a positive danger to the 
country when it comes to issuing commands on which 
human lives depend. The debt we owe to those who have 
fallen is that henceforth we will strive unceasingly towards 
efficiency. To become efficient it is necessary, above all 
things, to try and put the right man in the right place. As 
yet this has not been seriously attempted. The present 
system of giving high-salaried appointments to those who 
are little more than boys, apart from the truly awful waste 
of so doing, is likely to do incalculable harm in the future 
when these young men find, as they will find, that their 
time value in the labour market is a few shillings per 
week. 

As a beginning we would have Parliament make it illegal 
for any man of military age and fit for general service to 
hold, except with good and sufficient reasons, an appoint- 
ment as a non-combatant in a Government department. 
Under no conditions whatsoever would we allow a man ої 
military age and without previous training to hold an engi- 
neering appointment under the Government. Апа we 
would call upon the engineering institutions to supply the 
men to fill such appointments. Under present condit ons 
the people of the country are asked to pay and at the same 
time to be silent. Does not the reader feel that there mav 
come a time when the people will do neither unless proofs 
are forthcoming that they are getting value for money? 
The only way of getting value for money is to put the right 
man in the right place; or, n other words, to do as the 
engineer does, namely, to use materials, all more or 
mn unsuitable, to the best advantage for the work in 

and. 


REVIEWS. . 


Lecons sur le Fonctionnement des Groupes Electrogenes en 
Régime Troublé. Ву L. Влввпллох. (Paris: Gauthier-Villars 
et Cie.) Pp. 306. 11 fr. 

The volume under notice constitutes the subject matter of 
a course of lessons given by Prof. Barbillion, at the University 
of Grenoble, during the academic уеаг 1912-13. "The author 
has made a special study of problems connected with the 
speed control of electric generating sets, and has previously 
contributed to the literature of the subject in “ L'Encyclo- 
pédie Electrotechnique " (Geisler, Parts 38 and 39). In the 
present volume, however, Prof. Barbillion has employed. to à 
much greater extent than heretofore, graphical methods of 
representing the phenomena concerned, and of explaining the 
action of the various governing devices met with in modern 
practice. 

Nevertheless, the subject is such that a certain mathematical 
knowledge is essential to its complete understanding, and, in 
spite of the large use of graphical methods, there is a con- 
siderable amount of mathematics for the reader to digest in 
the present volume. So much is this the case, that one is forced 
to the conclusion that the students to whom these lessons were 
given were expected to possess mathematical knowledge of 2 


P 
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higher order than would be customary in this country, even in 
advanced courses. Other Continental text-books also tend to 
give the impression that a higher mathematical attainment is 
expected of the student of electrical engineering abroad than at 
home. Now, it is of prime importance that students should 
obtain a thorough grasp of physical facts, and, no doubt, to 
the average ‘student an abundance of mathematics obscures 
rather than illuminates such facts. But, in order to deal fully 
with the complex problems which arise in modern: electrical 
engineering practice, a first-rate mathematical knowledge is 
essential, and it is for our universities to see that not only is the 
average student catcred for, but that, in addition, full scope is 
given to engineering students of marked mathematical ability. 

It is not necessary to give here a catalogue of the subjects 
covered in these lessons. Suffice to sav that the whole theory 
of the governing of electric generating sets, the oscillations set 
up and the methods of damping them out, and the various 
systems, direct and indirect, of speed control, are dealt with in 
a very complete and thorough manner. The treatment 
throughout is uniform and balanced, and the diagrams are 
excellent. So far as we have noticed, the misprints— which 
are to be expected in a first edition— are remarkably few, and 
the book is produced in a manner well in keeping with the high 
standard customary with Gauthier-Villars’ productions. 

The work is a valuable contribution to the literature of the 
subject, and should be studied bv all those who have to deal 
with problems connected with the governing of electric gene- 
rating sets. It is of no use to those who wish to obtain mecha- 
nical details of the various governing devices in present use. 

A. E. CLAYTON. 
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Wiring of Finished Buildings. Ву TERRELL Скоғт. (London: 
The Hill Publishing Co.) Рр. xi.4+275. 8s. 4d. | 

Although the central station engineer and the wiring con- 
tractor may find some points of considerable interest in this 
volume, it applies essentially to American conditions. The 
author refers in the first instance to methods of publicity and 
the running of campaigns solely to secure business for the 
central station by means of wiring. Five chapters are occupied 
with-this part of the subject, and a chapter is also devoted to 
approximate costs to enable estimates to be made rapidly. 
The remainder of the book deals with purely technical matters, 
namely, various methods of wiring, planning of installations 
and the tools required for carrying out the work.. The use of 
flexible metallic tubing is noticeable in combination with 
ordinary conduit, and no doubt leads to a considerable saving 
inlabour. This method has not found favour in Great Britain, 
possibly due to the fact that our buildings are more solid than 
those which would be found in the average American town. 
Some description is given of the knob and tube methods and of 
ordinary wood casing. In the brief account of European 
methods we notice the statement that a very large proportion, 
possibly 50 per cent., of wiring in England is on the slip joint 
tube method. The author is evidently unaware of the fact 


that this method is no longer recognised by the Institution of . 


Electrical Engineers. In chapter 9 various tools and dodges 
are described, but these chiefly have reference to the character 
of work required in wooden buildings. They involve such 
devices as the " snake " and “ mouse," and we can imagine 
they would give rise to much undesirable work if not kept 
under close supervision. 
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ELECTRIC VEHICLES AND THEIR USE ON CLEANSING WORK IN SHEFFIELD.* 


BY J. A. 


Briefly, the advantages of the electric vehicle for cleansing purposes 
are: (a) That its motive power is ready to hand, particularly in those 
departments possessing a destructor; (5) the economy of motive 
power whilst standing ; (с) the ease of starting; (d) the noiseless- 
ness; (e) the fewness of its working parts; and (f) the ease with 
Which an unskilled man can learn to handle the machine. With 
petrol prices and restrictions so much in evidence, and coal and coke 
зо difficult to obtain, (a) requires no elaboration. In work which is 
made up of stoppages every few yards for loading, (0) and (c) are 
self-evident advantages; (d) is of considerable importance where 
night work is carried out ; whilst (e) and (f) require no argument 
with any cleansing superintendent who looks upon the havoc war 
has played with his staff. 

As a result of extensive inquiries and examination of various 
makes of vehicles, my Council appointed a committee, which unani- 


mously recommended the purchase of an Edison battery vehicle of - 


2 tons capacity, and this was delivered and commenced work in 
September, 1915, and has been at work continuously ever since. A 
few weeks’ trial of the first vehicle proved so satisfactory that a 
second was ordered and delivered in January, 1916, a third was 
delivered in May, 1916, a fourth in November, 1916, and a fifth in 
December, 1916. Five further vehicles were then ordered, and three 


of these are now at work, and a total fleet of 10 vehicles will pro- | 


bably be operating before this Paper is read. These facts indicate, 
Without any comment, what Sheftield thinks about “ electrics.” 

So far as I am familiar with conditions in other districts, 1 know 
of no place where those relating to bin refuse collection are less 
favourable to the use of motors than in Sheffield. With horse 
_ Wagons there are two men—a driver and labourer—and both help 

to load. With “ electrics ” there are three labourers, and a driver 
Who only loads occasionally. In each case the labourers accompany 
the vehicle to tip. The costs given hereafter for bin refuse, both in 
the case of horse and “ electric," include all labour in collecting. 
Ashpits, both wet and dry, are emptied by ** getters-out," who are 
Paid at piece rates. The costs given in the case of ashpit refuse do 
not include getting out, but represent the cost of loading and removal 


only. The weekly wages at present paid for each class of workmen, - 


including bonuses, is electric vehicle drivers 46s. ; electric vehicle 
ee a ө QUERER LEE NUR RR E ee DUE 
| * Abstract of a Paper read before the Institute of Cleansing Super- 
ntendents, July 10, 1917. 
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labourers, 43s. ; horsemen, 41s. ; and horse wagon labourers, 38s.. 
In calculating the cost of horse labour, I have taken 13s. 6d. per day 
as the value of horse, carter and wagon, a figure which cannot be 
challenged as inflated, I am sure, and to this is added the actual 
wages paid for labourers. 

The working costs of the “ electrics ” include (1) wages, (2) vehicle 
costs, (3) tyres and (4) electricity. The first item is the actual 
amount paid during the period under review. The second includes 
(a) interest and depreciation based on 10 years’ life, (5) insurance, 
(с) garage, watering, cleaning and charging; (d) waste, oil, greasc 
&c., and (e) repairs and renewals. The third is the actual cost under 
а maintenance contract, and the fourth is the amount eharged 
against the vehicles for the current supplied from the destructors, 
and represents an interdepartmental profit. 

The details of the vehicle costs are :— 


(a) Interest and depreciation—10 years’ life ...... £123 5 10 
(5) IBSUPBRTICO ена а ute аанак ы азай, 8 10 0 
(c) Garage, cleaning, charging and watering ...... 25 2 8 
(d) Waste, oil, grease, &c. ................ е 6 10 0 
(e) Repairs and renewals...................... eee 43 2 0 


£206 lO 6 

or £3. 19s. 6d. per week divided equally between day and night work. 

Taking these items seriatim :— | 

(a) The basis of 10 years' life may be challenged as too optimistic. 
especially by those familiar only with the life of petrol wagons. No 
far from ,this being the case, I think the estimate is fully justified for 
the following reasons :— г 

1. One-half the cost of the vehicle is represented by the battery, 


_and this is guaranteed to give 100 per cent. of its original efficiency 


after eight years' constant service, and any defects not due to misuse 
are made good by the makers during such period. If a battery will 
do this at the end of eight years’ service, it is not unreasonable to 
expect a further two years’ working life, and in America, where the 
battery vehicle has been much more extensively used than in this 
country, there are batteries in use after even longer periods of service. 

2. The electric vehicle cannot be compared with steam or petrol 
vehicles, as there are less working parts. There are no boilers. 
cylinders, valves, cranks, pistons, clutches. or gears, all of which are 
liable to quick wear. The life of a vehicle with less parts to wear 
must necessarily be longer. 
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3. The electrical drive subjects the vehicle to very much less strain 
and shock in starting or speed changing. 

4. The provision for repairs and renewals represents about 10 per 
cent. on the cost of chassis, less battery and tyres, and allows, there- 
fore, for complete renewal of the entire machine, less these items, 
in the 10 years’ period. 

5. Although the vehicles are used for both day and night service, 
the total mileage per week is very low, and nearly one-half of this 
mileage is run without load. On this basis, therefore, 10 years’ life 
does not represent hard service. 

(6) Is the actual cost. 

(c) (d) are the costs per vehicle year based on present experience. 

(e) Is based on our experience with the first vehicle, and is more 
liberal than appears necessary with later vehicles. It is retained, 
however, for reason 4 given above. A number of weaknesses found 
in the first machine have been corrected in later models. 

I have not taken into account the whole performance of each 
vehicle since it was put into service, but have confined myself 
principally to the period March 26, 1916, to March 25, 1917, during 
which five “ electries " were in service for periods varying from one 
year to three months. In this year 51,498 tons, 15 cwt. 1 qr. of bin 
refuse were collected by horses at a cost of 5s. 5-4d. per ton, and 
1,040 tons, 11 cwt. by “ electrics " at а cost of 4s. 9-84. per ton. 
Of ashpit refuse, 27,877 tons, 12 cwt. were collected by horses at a 
cost of Зв. 8:5d. per ton, and 10,670 tons, 3 cwt., 3 qrs. by “ elec- 
trics " at a cost of 2s. 2-3d. per ton. 

The detailed figures are given in Tables I. and II. 


Table I.—Horse Costs for Bin Refuse. 


Depot. | Weight collected. Cost per ton. 

T. с.а s. d. 

Heeley TTPPPPPPP бое бев бвозаоо боовоо е 16,155 16 3 5 6-8 
Penistone-road ..................... 19,079 9 3 5 24 
Worthing-road ..................... 162603 8 3 5 T6 
Total. cadis obere 51,498 15 1 5 5-4 
ТООТОРУ ior een root eise ris 7,040 11 0 4 9-8 

Bin Refuse—Electric Costs. 

Vehicle costs about 3} years „...................... ‚ £331 111 
Drivers’ and labourers’ wages ...... раалы. 1,230 9 8 

T yres— 12,640 miles at Id. per mile .............. 52 13 4 
Electricity— 19,639 units at 1d. per unit .,....... 81 16 7 


£1,696 1 6 
Refuse collected 7,040 tons, 11 cwt.—4s. 9-8d. per ton. 


Table II.—Ashpit Refuse— Horse Costs. 


Depot. | Weight removed. Cost per ton. 
| Ж Tc q. | оз d 
Нееіеу iioii uev edens 12,853 10 2 4 29 
Penistone-road ..................... 10,260 5 0 | 3 233 
Worthing-road ..................... 4,763 16 2 3 23 
үзү ан наада 27,877 12 0 | 3 85 
Electric nisse avo нн... í 10,670 3 3 | 2 23 

Ashpit Refuse— Electric Costs. 

Vehicle costs about 34 years ............ Р" £362 16 0 
Drivers’ and labourers’ wages _...,.................. 641 511 
T yres—15,313 miles at 1, per mile ............... 63 16 1 
Electricity—24,716 units at ld. per unit .......... 102 19 8 
£1,170 17 8 


Refuse removed 10,070 tons, 3 cwt. 3 qrs,—2s. 2-3d. per ton. 


It should be pointed out that in these tables the comparisort of 
cost is between horse labour and “ ејесігісѕ " over the whole city, 
but inasmuch as the “ electrics’ with one exception were working 
on the longest distances this basis is not strictly fair to the “ elec- 
tries." - As additional motors were put in service these replaced. 
horses on long distances, with the result that the horse costs over 
the city area have decreased, whilst *' electric * costs remain at a 
maximum. The following figures illustrate this. In three bin 
districts now worked by motors the cost of collection by horses would 
have been 8s. 3-2d., 68. 11-9d. and 6s. 10d. per ton respectively, whilst 
in one ashpit district horses and an *' electric " were worked side by 
side, with the result that over a period of 23 weeks the average cost 
was: Horses, бв. 6:24. per ton ; and electrics, 2s. 10:24. per ton. «+ 

In addition to the collection and removal of house refuse, I have 
made use of electric vehicles for the removal of clinker residue from 
the destructor works to tips, and figures as to the cost on this work, 
us compared with horse labour, are summarised in Table 111. | 
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Table III. | 
T с. q. Т. ес. о. T. с.а. 
Clinker removed | ............... 333 1 3... 331 4 2... 1,423 2 2 
Cost per Топ еннан Is. 9:94. ... 1s. 6:64. .. ls. 7:34. 
Cost per ton miles ............ Is. 44d. .. ls. 6-14. .. Os 11-74. 
Cost of horse labour on same 
= work, рег ton ............... 9s. 2-0d. ... 1s. 9:64. ... в. 9-04. 


The result of 12 months’ working of electric vehicles in Sheffield, 
considered on a financial basis alone, is eminently satisfactory. As 
previously stated, five vehicles have been at work for varying periods 
amounting in the aggregate to the work of practically 3} vehicles 
for one year. The saving in the work done by them as compared 
with horse costs over the whole city. amounts to £1,050. 12s. 6d., 
capital has been written off to the amount of £292. 12s. 6d., and 


electricity supplied from the destructors represents a further sum of 


£191. 14s. 8d., making a total of £1,534. 19s. 8d. Put in another way, 
34 vehicles working for one year have cleared off more than the entire 
initial cost of 14 vehicles. This result, be it noted, is in comparison 
with horse costs for the whole city, which for reasons already stated 
does поё represent the full facts. If the comparison was made only 
with horse costs for the districts now served by the “ electrics,” 
the saving shown would be materially increased and the total figure 
would be well over £2,000. 

Questions will probably suggest themselves to many of my hearers, 
such as What of the cases where work is available only for one shift ? 
Can electrics be profitably employed under those circumstances ? 
The answer I think can now be supplied by many local authorities 
who are making a success of them under such circumstances. бо 
far as Sheffield is concerned, I believe that “ electrics ” would be 
profitable on single shifts only—very much so on ashpit refuse work, 
and to a lesser degree on ashbins. If the entire vehicle costs were 
charged against ashpit work, the eomparative figures would be: 
Horses, Зв. 8-5d.; electrics, 2s. 10-4d. If charged entirely against 
ashbin refuse, the f'gures would be: Horses, 5s. 5-4d.; electrics, 
Эв. 9-1d. ; but taking the horse costs in this case on the districts now 
worked by “ electrics,” the comparison is: Horses, 6s. 8-44. ; elec- 
(ries, 5s. 9-1d. It must also be further noted that with vehicles 
working only one-half their present mileage and tonnage, the depre- 
ciation and repairs items would both admit of substantial reductions. 

For those concerned in the horse value of ** electrics ” the following 
table may be interesting :— 


Bin Ashpit 
refuse. refuse. 
Average tons per day—horses . 3:42 3-03 
- bs electrics 7:67 10-58 Total 
. Value of each electric іп horses. 2-24 2-91 .. 515 


These figures again relate to the whole city, but the number of 
horses actually replaced by each vehicle is a fraction under six. 

In conclusion, there are two suggestions I would throw out for the 
consideration of electric vehicle manufacturers. My first is that the 
manufacturer who best studies those conditions, and is prepared to 
show by demonstration vehicles what he can do under the special 
circumstances of each case, is the man who will get the business. 
It is no use telling Yorkshire towns what is being done in London or 
in Glasgow, where conditions are entirely different. Send down а 
vehicle for a week or a month, and demonstrate what can be done in 
the particular town concerned. 

My second suggestion is that it should not be assumed that any 
vehicle or any battery represents the last word in efficiency. Рег- 
sonally I am looking eagerly for that battery which will absorb 
sufficient power in one hour to run a vehicle for 23 hours without 
either boosts or warming up. and so save that extra six hours now 
required to give a “ normal " charge. 


DISCUSSION. 

The President (Dr. S. BAnwrsE) said that Nottingham corresponded 
almost exactly with Sheffield in its local conditions, and the figures came 
out nearly the same. In their experience there had been а considerable 
saving in favour of electrics. m 

Ald. Ronerrs (Liverpool) asked it Mr. Priestley had taken breakdowns 
into consideration. It was necessary to keep mechanical vehicles always 
working in order to make them pay. For short journeys horaes were 
preferable to petrol or electric vehicles. | 

Mr. №. GREIG (Glasgow) said that, notwithstanding the drawbacks of 
electric vehicles, the cost for collection and haulage worked out at 3s. 10d. 
per ton at Glasgow, compared with 4s. 2d. for horses. 

Councillor Thwaites (Newcastle) said that for certain forms of work the 
electric vehicle was unapproachable. Down to three miles the petro 


. vehicle had its advantages, and the electric had its value for intermittent 


work. А 
Mr. К. Digare (Accrington) said that they had had an electric icr 
for two months operating within a radius of two miles. In his town a 
electric had come to stay, and if they could get another one they would ^ 
во next week, The vehicle did оп an average nine loads a day, and dea 
with about 20 tons. Ав compared with horses, the cost had been re- 
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duced by a shilling per ton, and since they had had the electric more 
work had been got out of the horses. Their experience had taught them 
that for short distances the electric would compare very favourably with 
horses. 

Mr. C. W. Laskey (Eccles) w ndered whether the adoption of motor 
traction of any kind would be advantageous to a small town like his, 
which had an area of about 2,050 acres, and was about 2 miles long and 
11 miles broad. 

Councillor Kaye (Sheffield) said there was no doubt as to the accuracy 
of the figures in the Paper. His committee was perfectly satisfied that 
they had beaten horses off the face of the earth so far as the collection of 
refuse was concerned. 

A vote of thanks to Mr. Priestley for his Paper was moved by Ald. 
Elliott (Newcastle) and seconded by Councillor Gisson (Nelson), and 
unanimously carried. 


In reply, Mr. PRIESTLEY said that his experience showed that when a 


load could be got rapidly the electric could beat the horse on any distance. 
Everything depended upon the class of work and the time taken in the 
loading. 


CORRESPONDENCE. 


A REVELATION CONCERNING THE WAYS OF 
REVIEWERS. 
' TO THE EDITOR OF THE ELECTRICIAN, 


Sir : [In a recent review of a book in an electrical journal that 
shall be nameless the reviewer apologisesfor thetardiness thereof, 
with the plea that ` he got interested in it, so that instead of reading 
merely the introduction and contents pages and basing his review 
onthese, he read it through, and forgot he was a mere reviewer." 

These remarks, quite obviously made in all seriousness, 
will be received with mixed feelings by those whose misfor- 
tune it 1з to be authors, by publishers, and by a large body of 
readers who look for enlightenment and guidance in reviews. 

Comment seems hopeless, unless other people will take up 
the cudgels.- I am, &е., | 

London, July 14. W. Perren Maycock. 


UNIVERSITY TRAINING FOR WORKSHOP MANAGERS. 


Under the auspices of the Lancashire Section of the Textile 
Institute a conference on * Management " was held in Manchester 
onthe 10th inst. 

In the discussion which ensued Mr. H. T. Hildage said it seemed hard 
to understand why there should not be a real partnership between 
employers and workers to the advantage of both, and to the nation as а 
whole, A good way of reducing the cost of production, of paying higher 
wages for shorter hours and of introducing better conditions of’ employ- 


ment was to increase the output. The best way to increase the output. 


was to improve the management, which could be effected in several ways. 
In the first place the manager should be able to win the sympathy and 
confidence of the people, which he could not do if he took the side of one 
o$two hostile parties; he must be the link between the employer and 
the workers he employed ; the managers must be men of broad outlook 
and wide experience, and have better training for the important duties 
they would have to discharge. It did not follow that the present race 
of managers must be discarded and a new supply created. These meri 
would prove fully adequate for the high work they would be called upon 
to do if they were given proper opportunities to broaden their outlook 
and extend their scope. That was one of the matters in which the uni- 
versity could give valuable assistance. The manager’s duty was to direct 
the energies, skill and ability of his people, so that the results of their 
labours might be the utmost possible. He must be able to induce their 
willing and hearty co-operation, and in order to do that he would have to 
study more carefully certain of his functions, for example, the selection 
of employees, and a careful study of their abilities and peculiarities must 
be undertaken with a view to seeing that the people employed werethe 
best that were obtainable ; that they were given conditions of employ- 
ment for which they were best fitted ; that their progress as well as their 
health and welfare should be noted and followed. A steady supply of 
carefully selected employees, qualified to undertake higher positions in 
the factory, must be secured and trained. Mr. Hildage concluded by 
moving a resolution for the formation of a special committee to approach 
the university authorities with a view to arranging for instruction in 
management both for students in their graduate course and for those who 
аге already occupying or who are likely to occupy managerial positions. 

Mr. A. P. M. Fleming, of the British Westinghouse Electric and 
Mfg. Co., Principal Garnett, Capt. Mather and other speakers took 
part; and the resolution was carried unanimously. A committee, 
consisting of Messrs, Hildage, Fleming and Greenwood was appointed 
with power to add to their number. 


SYMBOLS RECOMMENDED BY THE INSTITUTION OF 
HEATING AND VENTILATING ENGINEERS. 


The following table of Symbols and Abbreviations have been 
recommended by the Standardisution Committee and were adopted 
by the Institution at the Autumnal General Meeting, October 10, 
1916 : 


Notation. 


Signification. 

f “Therm.” A synonym for the “British Thermai 
Unit. ° The Therm may be- defined as the 
amount of heat absorbed by ı Ib. of water for a 
rise in temperature of 1 degree Fahr., the slipht 
variation at normal temperatures being ignored 
for practical purposes under this term. 

/ Per.” Ex :— 50009 /hr. (5ооо therms per 
hour). | a 

ft? or Square foot. 


\ 
Square inch, 


Cubic foot. 


Q 
= 
э ч о ч. 


in? or Cubic inch. 
°d Degree difference. 
T Absolute Temperatures.. Context indicating 
which scale. 
t Ordinary Temperatures. Context indicating 
е which scale. 


t, t, Initial and final temperatures. 


p Coefficient of friction for flow of fluids through 
T conduits. 
А Coefficient of loss of energy in fluid streams 


due to passing single resistances. 
e 


THE WILD-BARFIELD PROCESS FOR HARDENING 
STEEL. 


ГА 


An opportunity was recently afforded for the inspection of the 
Wild-Bartield process for hardening steel at the Westminster Elec- 
trical Testing Laboratory. The chief points in the system are the 
use of a special solution for quenching and the control of the tem- 
perature, to which the object to be hardened is heated, by electro- 
magnetic means. The former is presumably the result of patient 
research on fairly obvious lines, and the latter appears to be a happy 
inspiration, involving the utilisation of an effect which has long been 
known, but apparently has not previously been applied for this 
particular purpose. | - 

At the present time the process is being applied mainly to the 
hardening of standard screw gauges, though it has other applications. 
Such gauges are tested accurately at the National Physical Labora- 
tory, subjected to hardening, and then again tested. lt was found 
that the hardening process, unless very carefully done, gave rise to 
various irregularities. The diameter of the gauge was apt to be 
changed during the process of hardening, and the pitch of the screw 
was also sometimes affected. If the distortion is not too great it 
may be possible to correct. such irregularities, but this is a tedious 
process requiring great skill and patience. It is naturally far better 
to eliminate distortion of this kind, and it is claimed that by the 
Wild-Bartield method of hardening this is successfully accomplished. 

The gauge to be hardened is placed in an electrically-heated 
furnace. The heating agent consists of a tube containing a special 
salt mixture, which has. a high vaporising point and is conducive 
to very even temperature. ‘The tube is raised to the desired tem- 
perature by means of a coil of wire wound round its exterior. through 
which an appropriate current is passed. An electrical pyrometer 
is inserted into the liquid, and gives an approximate indication of 
its temperature, but thir is not utilised as an indication of the tem- 
perature of the immersed gauge. It is merely a supplementary check. 

The essential control is electro-magnetic. It is recognised that 
it is desirable not to exceed the temperature at which decalesceuce 
of the steel occurs. It is also known that at the decalescence point 
the steel becomes practically non-magnetic. The recognition of 
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this point where the magnetism ceases therefore affords a useful 
indication that the correct temperature has been attained. The 
gauge is continuously magnetised by the heating solenoid surround- 
ing the tube in which it is immersed. А second solenoid of fine w.re 
is wound round the exterior of the furnace and connected to a mirror 
galvanometer. While the gauge is being heated up its magnetism 
remains practically constant, so that there is no induced current 

in this outer coil. But when the recalescence point is reached the 
" diminution in magnetic effect induces an E.M.F. in the coil, which is 
proportional to the rate of change of the magnet c flux. Th's E.M.F. 
rises to a maximum and then dies away when the non-magnetic state 
has been reached, and there is no further change in the lines of force. 
Accordingly the spot of light from the mirror-galvanometer is seen 
to deflect to a certain value, and then return to zero. When this !s 
observed the gauge is withdrawn from the furnace and quenches in 
another special salt mixture, maintained at an appropriate tempera- 
ture, and then subsequently dipped in water and dried. The whole 
process only takes two minutes, and it is stated that by this method 
there is no appreciable deformation of the gauge. .* 

Distortion or inefficient hardening appear to be due to two chief 
causes—namely, incorrect temperature in the initial heating, and 
uneven temperature either in the preliminary heating or in the pro- 
cess of quenching. The electromagnetic device ensures the correct 
temperature being maintained, and the high vaporising points of the 
mixtures employed, both in heating and quenching, are conducive 
to even distribution of heat. 


` 


B.T.-H. IRONCLAD DRAW-OUT OIL-BREAK SWITCH- 
GEAR. 


A descriptive list (No. 4,160-A) has recently been issued hy the British 
Thomson- Houston Co. (Ltd.), referring to switchgear of the above type. 
This three-phase gear is designed on the '' draw-out ” rinciple, with 
interlocking devices to prevent. accidental contact with live metal and 
ensure that the gear is isolated from the line before it can be opened up 
for inspection. This type of switchgear has been developed specially 
for mining and industrial service where compact, totally enclosed, dust- 
proof and drip- proof gear is needed. 


Fia. 1.—B.T.-H. IRONCLAD DRAW-OUT SWITCHGEAR. 


In the list a variety of types is illustrated, and the elements in design 
ensuring accessibility, mechanical interlocking, &c., are described. 
Special combinations can be made up, and the automatic features include 
overload trips, low voltage release and, if desired, a time-clement device 
delaying the action of the overload trips, so that the switch will not be 
affected by a momentary overload. 
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The list is completed by a series of connection diagrams with outline 
sketches of typical gear. 


Fic. 2.—SwiTCH MECHANISM OF THE SWITCHGEAR SHOWN IN Fia. 1. 


Fig. 1 shows an OJ2 switch with ammeter hood, the switch carriage 


being withdrawn and cover open and tank lowered, whilst Fig. 2 shows 
the switch mechanism, 


" 


_ LEGAL INTELLIGENCE. 


C 
Alleged Preferential Charges. 


On Tuesday Mr. Justice Astbury began the trial of an action by the 
Attorney-General gt the relation of the Gas Light & Coke Co. against the 
Mayor and Corporation of Hackney for a declaration that the system of 
charging for electricity supply adopted by the Council was in breach of 
certain sections of the Electric Lighting Act of 1882 ; and plaintiffs alse 
asked for an injunction. 

Mr. F. Russell, K.C., Mr. Colefax, K.C., and Mr. Percy Wheeler appeared 
for plaintiffs ; and Mr. A. J. Walter, K.C., and Mr. Spence for defendants. 

Mr. RUSSELL said plaintiffs supplied gas for lighting and power and 
other purposes within a certain area, and the Borough Council of Hack- 
ney supplied electrical energy for lighting and power within a cerfhin 
area which was within plaintiffs’ district, and they did that under the 
provisions of the Hackney Electric Lighting Order of 1893. Plaintiffs 
said what defendants were doing violated secs. 19 and 20 of the Electric 
Lighting Act of 1882, which provided that where a supply of electricity 
was given in any part of an area for private purposes, except in so far a3 
otherwise provided by licence or special ct authorising such supply: 
every company or person within that part of the area should on applica 
tion be entitled to a supply on the same terms on which any other cont 
pany or person in such part of the area was entitled under similar circum- 
stances to a corresponding supply ; and the undertakers should not x 
making any agreement for the supply of electricity show any undue Ph 
ference to any local authority, company or person, but might make su‘ 
charges not exceeding the limits of the price imposed by the licence or 
special Act. The Council were the successors in title of the. Board : 
Works of the Hackney District, who were the authority authorised under 
the Provisional Order. 'The matter in respect of which plaintiffs " А 
suing was the scale of prices published by defendants in July, 19 | 
The scale was: For lighting and for any quantity of electrical eu 
used each quarter, not exceeding the equivalent of one hour's supply pt 
day of the maximum demand at 6d. per unit ; for any further quant 
of electrical energy in each quarter, 1d. per unit ; or, alternatively. 1 
flat rate. For power (this was what plaintiffs complained of): А ee 
charge of £1 per quarter per kilowatt of maximum power demanded, Е б 
a charge for electrical energy used of 34. per unit ; consumer рау ө 
under this scale are allowed to use 20 per cent. of the energy rn 
for lighting. The effect of that was that persons who were consumer ^. 
energy for light only were charged more for their light than the eret t 
of energy for power who also used the energy supplied for power for £^ 
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Put the other way round, consumers of energy for power were supplied 
with energy for light at а Іомег rate than the persons who were con- 
sumers for light only. That would work out, for instance, as follows: 
A lighting consumer who in a quarter purchased 300 units per kilowatt 
demand paid for 91 of these units at the rate of 6d. ; that was one hour 
per day per quarter, taking 91 days to the quarter. That came to 
atd., and he paid for the remaining 209 units at 1d., which made 755d. 
altogether, and that worked out at 2:54. per unit. In the case of the 
power man who purchased 300 units, he paid a fixed rate of £1 per 
quarter and 4d. per unit = 150d., which made 390d., and that worked out 
at За. per unit, во he was getting his lighting at roughly half the rate 
of the other man. Counsel argued that a light consumer was entitled 
to be supplied with his light on the same terms as another person, and to 
give favourable terms to a power consumer in respect of his lighting was 
toe induce him to become a customer. 

Sir JOHN SNELL, vice-president of the Institution of Electrical, Engi- 
neers, said he had had before him the Statutory Acts of the Borough of 
Hackney, together with facts and figures which had been disclosed ; 
and he had investigated the question whether or not defendants had been 
supplying electricity at a profit or loss, having regard to the charges that 
were made. He had come to the conclusion that the borough had made 
a profit on lighting and a loss on the su pply of power. 

The базе had not concluded when we went to press. 


Supply Companies' Agreement. 


On Friday last Mr. James Swinburne concluded the hearing of a claim 
hy the Kensington & Knightsbridge Electric Lighting Co. (Ltd.) for 
damages against the Notting Hill Electric Lighting Co. (Ltd.) for an 
alleged breach of an agreement. 

Mr. Vesey Knox, K.C., and Mr. H. B. Marriott for claimants and Mr. 
Honoratus Lloyd, K.C., and Mr. Bruce Thomas for respondents. 

In opening, Мг. VEsEY Knox said the question was whether the taking 
of a supply of electrical energy in bulk from the Metropolitan Electric 
Supply Co. and Hammersmith Borough Council by the Notting Hill 
Electric Light Co. was a breach of an agreement made in 1900 with 
the Kensington Company. 

Mr. HoxoRATUS LLovp: Ido not accept that. The point I venture 
to think we have to discuss is in relation to Kensal Town, and not Ham- 
mersmith, Kensal Town is the one we referred to the Arbitrator. 
Hammersmith has cropped up afterwards. 

Mr. Vesey Kwox said he thought he should be able to satisfy the 
Arbitrator that the question of the Hammersmith supply should be 
included. In July, 1899, the claimants and respondents (both of whom 
had statutory powers to supply electrical energy in Kensington) agreed 
to continue jointly to promote a Bill in Parliament for enabling them to 
acquire lands near Wood-lane, Hammersmith, and erect a generating 
station thereon. It was agreed that the joint station should be con- 
structed with a generating plant of a total power of 1,800,000 watts con- 
unuously, and that this output might be used by the parties as they 
might require, but the claimants were not to be entitled to use more than 
1.200,000 watts, and respondents not more than 600,000 watts, without 
the consent in writing of the other, and any lesser output was to be 
available in accordance with the proportions above mentioned. Another 
clause of the agreement provided that the parties should bear the expense 
of working, maintaining and repairing the joint station, and of outgoings 
and interest on the joint loan, by means of a sinking fund, or otherwise 
rateably in proportion to the amounts of electrical energy taken by the 
parties respectively from the joint station. The Bill was passed, and 
by an agreement dated October 25, 1900, it was agreed that the station 
should be constructed and equipped by the two companies by means of 
an issue of debenture stock of a nominal amount not exceeding £200,000, 
(о be secured by a trust deed. Another clause (the one under which tho 
Kensington Company now claimed) provided '' that so long as any of 
the said stock shall be outstanding the two companies shall from time 
to time take from the joint station all such electrical energy as each 
company, having regard to its other sources of supply, may require for 
the purposes of its business, in accordance with the provisions of the 
agreement of 1899, or such other provisions as may from time to time bo 
ayrced upon between the two companies, or settled unanimously by the 
Committee of Management." The trustees for the debenture holders 


were not satisfied to lend their money unless the principal ayreement - 


was strengthened in that manner. 16 was further provided that the 
property, after the redemption of the stock, should belong to the claim- 
ants and the respondents in the proportions to which they should be 
entitled as tenants in common, in such shares as should be in proportion 
to the amounts of their respective contributions. The espondents had 
їп 1909 and since taken а supply of electrical energy in bulk from the 
Metropolitan Electric Supply Co., and they had also taken a supply from 
the Hammersmith Borough Council. Claimants submitted that the 
Notting Hill Company had thus committed a breach of their agreement. 
s а consequence, the expenses of the joint station to be paid by the 
claimants were increased to the extent of £1,050 from 1909 to the end of 
1915. The figures for 1716 had yet to be supplied by the respondents. 
The Kensington & Knightsbridge Company accordingly claimed damages, 
and a declaration that the respondents were bound to take electrical 
energy in accordance with the agreement. Tho respondents in their 
defence denied any breach of the agreement, and declared that the 
claimants expressly or impliedly requested them to take, or so agreed 
to them taking, the supply from the Metropolitan Company and to waive 
such breach, if any. Respondents further stated that they relied upon 
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the following circumstances ; “ In 1907 certain parties in the Borough 
of Kensington, outside the areas of supply of both the claimants and 
respondents, being anxious to obtain a supply of electricity, represen- 
tatives of the two companies met and discussed the question of such 
supply being given by the respondents. The parties in question were 
Messrs. W. N. Davis & Son, of Kensal Dye Works, South-row, Upper 
Westbourne Park, №. | As a result of the discussions it was determined 
that the respondents, not being able to give he supply themselves, 
should arran;re for it to be provided by the Metropolitan Supply Co. The 
respondents accordingly made such arrangements, and obtained autho- 
rity from the Board of Trade to give the supply. The decisions referred 
to were made at one of the weckly mectings which took place during 
July, 1907, at which the claimants were represented by their then 
secretary (Mr. Erskine), and the respondents by their secretary (Mr. 
Rawkins) and their chief engineer and manager (Mr. G. Schultz), and had 
been acted upon ever since with the full knowledge of the claimants. 
Since Messrs. Davis & Son were first given a supply of electricity, other 
parties outside the respondents’ arca of supply had been supplied in the 
same manner, and the claimants had been at all times aware of it and had 
acquiesced therein. 1n the further alternative, if the supply in question 
was a breach of the agreement, the respondents contended that it was 
authorised by the London Electric Supply Act, 1908. They further 
submitted that they had at all times taken such a proportion of the output 
of the joint station as was reasonable ; and, in the alternative, if the 
supply was not in compliance with the agreement, that the claimants 
were not entitled to any payment or to claim any damage in respect of 
any period prior to the date when the claimants first represented to the 
Committee of Maragement that the respondents were not taking such a 
proportion of the output of the joint station as was reasonable." Counsel 
said it was not till 1916 that the directors of the Kensington Company 
had any knowledge of any supply being taken by the respondents from 
the Metropolitan Company. They immediately made a complaint, and 
as it had not been met they brought the matter before the Arbitrator. 
Counsel said it was apparent on the score of cost that the respondents 
had a strong motive for taking the supply from the Metropolitan Com- 
pany and not from the joint station. 

Mr. Hoxoratus Lioyp observed that the Metropolitan Company 
laid the mains and the Notting Hill Company paid for them 

The ARBITRATOR inquired when the Hammersmith supply began. 

Mr. Lioyp: In 1906. 1t has always been trifling. It would affect 
the Wood-lane account in respect of your supply not more than £5 a 
year. ‘ 

Mr. Vesey Knox, continuing, submitted that it was clear that the 
supplying of various customers under the “ fringe" orders by the 
Notting Hill Company was part of their business. It was truc that the 
annual accounts of the respondent. company were sent to the claimants 
because 16 was the custom of the London electric light companies to ex- 
change accounts; but the directors did not notice that those accounts 
contained year by year an item of “ Electricity purchased from other 
sources." 

Mr. HERBERT Мооре о MILLER, managing director of the Ken- 
sington Company since April, 1914, and prior to that for some 20 years 
chief engineer, in giving evidence said Mr. Erskine was the secretary of 
the company until June, 1913, when he died. During that time witness 
was practically in daily communication with Mr. Erskine, who never 
mentioned a word about any such arrangement as that alleged by re- 
spondents. Witness had searched through Mr. Erskine's papers, and 
had not been able to find a single document or note relating to the 
alleged arrangement. "Towards the end of 1914 Mr. Rawkins told him 
the respondents were going to enter into an arrangement with the 
omnibus company, that it would be a good stroke of business, and that 
the supply would be given by the Metropolitan Company. Prior to that 
he had no knowledge or notice that they were getting a supply from the 
Metropolitan Company. 

Col. R. E. Crompton, C.B., a director of claimant company since 1901, 
and chairman of the board of directors since 1903, said that if Mr. Erskine 
had mentioned anything to him about respondents being supplied by the 
Metropolitan Company he should have objected very strongly. 

Sir HENRY Biss, director of the Kensington & Knightsbridge Co., said 
that until Mr. Miller brought the matter before the board of directors 
on March 30, 19106, it had never come before the directors in any shape 
or form. ; 

Mr. G. S. Britton, secretary of the Kensington Company, who suc- 
ceeded Mr. Erskine, also gave evidence. | 

This concluded claimants’ case. 


Mr. Hoxnoratus Lioyp (for respondents) said he began by protesting 
against the inclusion of the Hammersmith matter, and he adhered to 
that. The question arose with reference to two groups of consumers, 
one in Kensal Town and the other in Hammersmith. So far as the 
Kensal Town customers were concerned they had never been in the arca 
of respondent company, and were not within their area now, and re- 
spondents had no right to supply them or lay a main or anything else 
until after 1910, when they obtained some ‘ fringe " orders. In Ham- 
mersmith the customers, originally 14 in number, now numbered four— 
at any rate, four had now come into the area upon the re-casting of the 
boundaries. It was admitted that at the time of the agreement re- 
spondents had one source of supply which was their own generating 
station, and that this was sufficient to have supplied both the customers 
at Kensal Town and Hammersmith. "Therefore, he submitted, under 
the agreement, having a source of supply which was ample, the company 
was not obliged to take the supply from the joint station. If he was 
right in that construction of the clause in the agreement, there was an. 
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end of the whole case. With reference to Kensal Town, it was not legal 
for respondents to supply the consumers until the '* fringe " orders were 
obtained. Until the '' fringe ” orders it was an illegal business, and, as 
such, certainly could not be business which would come under the agree- 
ment. Regarding the position when- the business became legalised, 
counsel quoted from the Act of Parliament sanctioning the erection of the 
joint station with the object of showing that it was " for the purpose of 
supply within the respective areas of supply " of the two companies, and 
to certain specified bodies—the vestry of St. Mary Abbotts, Kensington, 
and Hammersmith for the White City. — 

The ARBITRATOR: Do you contend that the joint station is not even 
now available for supplying under the '' fringe 7 orders ? 

Mr. LLoyp : Ido. Although I submit that the decision of the com- 
pany has been legalised by the ‘‘ fringe 7 orders, it has not enabled the 
supply to be given from the joint station for that purpose, In 1907, when 
they had an isolated request from Kensal'Town Dye Works, who threatened 
them with the Board of ‘Trade, they thought at the time those works 
were in their district, and that occasioned more worry still, Mr. Hawkins 
had interviews with Mr. Erskine, and the latter agreed that it was the 
wisest and best thing to give this one customer a supply. As time went 
on other customers came in, and Mr. Rawkins used to tell Mr. Erskine 
the price he was getting. The real point was that that was done as a 
perfectly reasonable thing. having regard to economie considerations, 
It was admitted that it would have been an uneconomical thing for 
respondents to have supplied the éustomers direct from their own gene- 
rating station because of the distance, and what was done was done with 
the knowledge and acquiescence of Mr. Erskine. ê 

The ARBITRATOR: The question is, having done it and received benefit, 
has the other side any right to part of the benefit * That is a legal 
question. The other question із economy—whether it would have been 
wise in the circumstances to take it on at allif vou had to do it yourselves, 
l appreciate your argument that the joint station still has no power to 
supply it. That has nothing to do with the other points, 

Mr. Lr.ov p submitted lastly that. even if he was wrong in law and fact, 
the claimants had suffered no damage. 

Evidence was given by Mr. Rawkins, who said Mr. Erskine agreed that 
he should go to the Metropolitan Company, and upon the report of Mr. 
Schultz (who was manager and chief engineer up to 1913, and who since 
then had been consulting engineer) the directors determined to make 
arrangements to obtain the supply from the Metropolitan Company. 
On the report of Mr. Schultz the respondents would not have given a 
supply had it not been possible to have obtained a supply from the 
Metropolitan Company, 

Mr. Schultzand Мг. Macdouall having heen examined, Mr. C. P. Sparks, 
president of the Institution of Electrical Engineers, then gave 
evidence as to the economie considerations involved in the supply. It 
appeared that claimants had based the amount of their claim on figures 
supplied by respondents of the quantities of clectric energy. purchased 
by them from other sources. The figures included a certain quantity 
supplied by Hammersmith Borough Council. While not agreeing to the 
inclusion of the Hammersmith mattér in the case, Mr. Lloyd consented 
to the figures being considered, and counsel on both sides agreed that, 
for the purposes of the case, the damages should be put at £1,900 up to 
1916. 

Mr. Vesey Кхох remarked that the primary object of the claimants 
was to get the agreement construed, although they did not know of the 
supply by Hammersmith until respondents sent them the figures. 

The ARBITRATOR intimated he would state his award in the form of a 
special case; but in vicwof the Long Vacation there was no immediate 
hurry. 


Prust v. Westminster City Council. 


In the Shoreditch County Court last week Judge Cluer and a jury 
heard this action by a taxicab proprictor for the recovery of £34 damages 
to a taxicab, 

It appeared that at 11 o'clock at night on a dark night one of plaintiff's 
cabs was being driven along Knightsbridge, when it collided with a 
hansom cab, causing the damage. The alleged cause of the collision was 
that the Corporation had negligently allowed the electric light to go out 
at one standard, so that plaintiff's driver was unable to discern his 
danger. He saw in front of him two red lights, which he took to be the 
danger signals put there in connection with an excavation in the roadway. 
He pulled to the right to avoid it, as he thought, and ran right into a 
cab which was coming in the opposite direction. As a fact, the red 
lights were those at the rear of stationary cabs on the rank. Had the 
arc lamps been alight he would have seen what was -happening and 
avoided any danger. Counsel argued that it was the duty of the Cor- 


poration to keep the lamps alight, and that they were responsible for . 


anything that happened if thev failed to do so. 

For the defence it was stated that the electric light was carried out by 
the Westminster Electric Supply Corpn., and the company had three 
men constantly on duty to attend to those light failures. They knew the 
dangers in view of the darkened streets, and they had had to shade their 
lights to the required dimness ; besides which they were even paying the 
police to give them information of any failure of light. On the occasion 
in question they were informed that the light “ had gone,” and sent as 
quickly as they possibly could, but unfortunately the accident happened 
in the meantime. 

Ultimately the jury found for defendants, and judgment was entered 
for them, with oosts. 
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SHEFFIELD CORPORATION BILL. 


This Bill has now passed through the committee stage in the House of 
Commons. Rotherham Corporation were successful in their opposition 
to the portion of the Bill which would confer powers upon Sheffield Cor. 
poration to abstract water from the River Don. Clauses for the protec- 
tion of the Great Central Railway and the Sheffield & South Yorkshire 
Navigation Co., and Messrs. Steel, Peach & Tozer were inserted in the 
Bill. 

In the course of the proceedings the report of the Board of Trade upon 
the scheme was submitted, and showed that, in the view of the Board, 
аз а Committee on Electric Power was sitting the scheme should be 
postponed until the committee had reported. 


Royal Assent.—On July 10 the Royal Assent wasrcad tothe follow- 
ing new Acts of Parliament ;.— 

Nottinghamshire & Derbyshire Tramways Act, Lancashire Power 
Construction (Ltd.) Act. 


PATENT RECORD. 


| ee 
APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open іо inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


May 14, 1917. 


6.812 Woop. Swivelling trolley pulleys of electric vehicles. 

6.823 CRAMPTON, Synchronised mechanism under electric control. 

6.825 Hackwoop. Miner’s safety lamp burners 

6,835 DEAN. X-ray couch permittine of wet surgery and radiscopy. 

6,870 Stone & Co. (Walton.) Couplings or connections for electric cables of railway 
vehicles, &c. 

6,871 Stone & Co. & DARKER. 
electric machines. 

6,889 REEPMAKER D‘ORVILLE. 
motor vehicles. 

6,894 Murray & HOFFER. 


Brush and terminal contact mechanism of dynamo- 
Installing and disposition of electric equipment for 


Electric spot welding. (28,6/16. U.S.). 


` May 15, 1917. 

6.926 Harris. Signs, telegraphs and electric advertising devices. 

6.927 BASTIAN. Attachrnent for magnets. 

6.932 B.T.-H. Co. (G. E. Co.) Electric motor control systems. 

6,236 BRITISH INSULATED & HELSBY CABLES, ВА1К$ТО & HARRISON. Loading coils for 
telephone circuits. 

6,952 Акт. Ges. BROWN BOVERI ETCIE. 
in metal vapour rectifiers fed with polyphase current, 

May 16, 1917. 

6.993 ErcHELLS & Greaves. Sealing openings in roof and walls of electric furnace 
through which electródes are introduced. 

7.001 British WesTINGHOUSE ELECTRIC & Mro. Co. Electric resistance elements 
(8;6;16, U.S.). | 

7.004 CABLE AccEssORIES Со. & REEVES. Electric lamp holders. 

7.009 Fyre, WitscN & Co. ё Stockel. Electric switches. 

7,016 Watkins. Electro-magnetic apparatus for controlling discharged torpedoes. 

7.022 B. T.-H. Со. (С. E. Со.) Manufacture of turbine blades. 

7.025 Horne. Auto-luminous switch indicator. 

7,034 Акт. Ges. Brown Boveri ET Cie. Maeneto-ienition apparatus for engines. 
(16;/5/16, Germany.) 

Mav 17, 1917. 


Electric switchboards. 

7.080 WaLkER. Electric measurement of sound. 

7.092 Ni:cHoLLs. Electric fuses. 

7,093 Sig4ENs & HALSKE, А. С. 
Germany.) 

7,122 DE Forest & Loowocop. 


Electric connections for utilising voltage curve 
(18'5,16, Germany.)4 


7.058 RINGROSE. 


Automatic selectors for telephone systems, — (4,5.16, 


Radio-signalling systems. (23/5/16, U.S.) 


VOLUNTEER NOTICES. 
lst LONDON ENGINEER VOLUNTEERS. 
Orders for the Week. 
Lieut.-Colonel C. B. Cray, V.D., Commanding. 
Officer for the week. —No. 3 Company. ( 
Next for Duty.—Platoon Commander Р. Bowden. 
Monday, July 23.—Technical Instruction (Searchlight) for No. 3 Com 
pany. Right Half Company, Regency-street. Drill, No. 3 Conr 
pany, Left Half Company. Signalling Class. Recruits’ Drill, 6.30. 
Tuesday, July 24.— Lecture, 6.30. Physical Drill and Bayonet Fighting, 
7.30. 
Wednesday, July 25. —Drill and Elementary Bridge Construction, No. 1 
Company, Right Half Companv. Se 
Thursday, July 26.—Drill and Elementary Bridge Construction. No. “r 
Right Half Company. Ambulance Class, 6.30. Signalling € lass 
Friday, July 27.—Technical Instruction (Searchlight) for No. 3 eas 
pany, Left Half Company, at Regent-street. Drill, No. 3 Company: 
Right Half Company.  Recruits' Drill, 6.30. t 
Saturday. July 28. —Commandant's Parade, 3 p.m., Uniform, for route 
march. Fall in, Golder's Green Station. 
Armlets.— Members are warned that armlets must be worn at plain 
clothes parades. 
Musketry.—For all Companies, see Notice at Headquarters. ad 
Note.—Unless otherwise indicated, all drills will take place at Hoad: 
quarters (Baldertan-stre t, Oxford-street). 
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Contract Prices. Recently the Association of Cham bers of Com- 

merce represented to the War Oftice that, in the 
opinion of its members, in cases of Government contracts where 
wages were raised by direction of a Government Department an 
appropriate increase in the contract price should follow. 

The War Office has now replicd that they are prepared to take into 
consideration cases where the contractor is able to prove that his position 
has been affected to such a degree as to deprive him of such reasonable 
profit as otherwise he should, in the opinion of the department have se- 
cured. The satisfactory carrying out or otherwise of the contract will be 
taken into consideration. The department is prepared in making new 
contracts, to consider the insertion of a provision relieving the contractor 
of the risk of a wages fluctuation, but the contractor must be prepared to 
accept a modified price. 


* * * * 
Last week a deputation of about 60 M.P.s 
Du. Profits waited upon the Chancellor of the Exchequer, 


in order to press upon him the necessity of modi- 
fying the excess profits duty in connection with the valuation of 
manufacturing stocks and the depreciation of plant and machinery. 

In reply, the Chancellor of the Exchequer promised to give the whole 
subject hia most careful consideration before the report stage of the 
Finance Bill. On Monday this stage of the Bill was concluded, and 
among the concessions made were (1) the enlargement of the powers of 
Referees to decide excess profits appeals, and (2) an extension from one 
to two years of the period for the valuation of stocks. 

Mr. GEORGE TERRELL, who moved a new clause enabling the Com- 
missioners of Inland Revenue in making assessments of business premises 
to make deductions for wear and tear, depreciation and obsolescence of 
all assets, building, machinery and plant, said he moved the amend- 
ment on behalf of a number of associations and manufacturers. In 
ordinary tàmes such a clause was not a matter of great moment, but at 
the present high rate of the tax it was essential that the taxes which were 
put on profits should be rigidly confined to profits. | 

The amendment was not accepted, and Sir Wm. Pearce, who depre- 
cated the attitude of the Government, said that if we intended to hold our 
place in the industrial world we must allow at least 10 per cent. on the 
value of plant in order to keep it effective and up to date. 

On the question of the valuation of stocks a new clause was moved by 
Sir J. Нлвмоор BANNER, the effect of which would be to stereotype 
the basis of values of stocks during the continuance of the excess profits 
duty. He proposed that for the purpose of arriving at the excess profits 
duty the average quantities of stocks in hand during the accounting 
period should be taken instead of the minimum. 

Sir SamuEL Roperts, who seconded the motion, said that many 
Chamber of Commerce were of opinion that the proposals in the White 
Paper did not meet the just claims of the business world. The sug- 
gestion of а year’s grace was no remedy, because the fall would not occur 
in the first year. 

After discussion, Mr. Bonar Law decided to extend the period tu two 
years, and the amendment was then withdrawn. 


* * * * 


Pig Iron Prices. The Minister of Munitions announces that the 

| general permit as regards dealings in pig iron 
embodied in the Order of Julv 7, 1916, is moditied by the insertion 
or substitution іп the Schedule thereto of the following prices for 
the articles specified below :— 

Additions to Schedule.—Hematite Pig Tron—Malleable.—Retined— 
Refined cupola cast, £8 per ton net f.o.t. makers’ works ; refined cupola 
cast to guaranteed analysis, £8. 5s. 

Cast direct from blastfurnaces.—Small pig iron—all grades, £7. 10s. ; 
medium pig iron, white to grey mottled, £7. 5s. ; medium pig iron, all 
other qualities, £6. 17s. 6d. ; large pig iron, all grades, £6. 17s. 6d. 

All the above prices include agents’ commission or merchants’ profits, 
which is not to exceed бз. per ton. Applications for licences to sell 
special grades of extra quality at special prices will be separately con- 
sidered by the Director of Steel Production. 

Cleveland and South Staffordshire, Shropshire and Worcestershire Pig 
Iron.— Basic, £4. 17s. 6d. 

Substituted Prices.—Cleveland Pig Iron.—No. 1, £4. 16s. 6d. per ton 
net f.o.t. makers’ works ; other grades, £4. 12s. 6d. 

South Staffordshire, Shropshire and Worcestershire Pig Iron.—'' Part 
Mine d forge, £5; “ Part Mine " found ry, £5. 2s. 6d. : 

Additions to the Schedule take effect from the date of the notice ; 
substituted prices from April 2, 1917. 

T further notified that in further modification of the general permit, 

ЭШ districts an extra charge of 18. per ton may be charged over the 
xed Maximum price for basic pig iron cast in chills. 
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Inquiriesfmade as to the position of aluminium 


9 
` AP production within the Empire show (according 
Resources toa report of the British Empire Producers’ 


Organisation) that notwithstanding the fact 
that some of the best deposits of bauxite are in foreign territory, 
namely in France and the United States, the British Empire has 
an im»ortant place amongst the world's producers of this metal. 
The best British deposits of bauxite are in the county of Antrim, 
Ireland, whence the ore is sent to the aluminium works at Foyers and 
Kinlochleven (Scotland), where the output of metal is now well over 
10,000 tons a year. Canada also manufactures nearly as much at 
Shawinigan Falls, in Province Quebec, from bauxite imported from the 
United States. A lease of some of the bauxite deposits recently proved 
in British Guiana has been granted to the company owning these 
Canadian works on condition that within seven years it establishes in 
British territory refining works capable of producing about 4,000 tons 
of aluminium per annum. Large deposits of bauxite which could bo 
worked by simple quarrying are awaiting development in the Central 
Provinces of India. "This bauxite could hardly be exported from India 
at a profit, but it might be trcated on the spot for the extraction of 
alumina for export, and possibly aluminium metal might ultimately be 
made in India. The production and utilisation of aluminium have in- 
creased enormously during the last three years, especially in the United 
States; but it is scarcely possible to over-estimate the importance of 
the demand which is likely to arise after the war in connection with the 
construction of commercial aircraft. It will be seen that the British 
Empire already has а good share in the world's production of this metal, 
and has also large reserves of the raw material upon whieh we can draw. 


* ж * * 


The Agent-General fcr Tasmania (Sir John 
McCall) has issued a statement as to the steps 
taken to develop Tasmanian industries. 

Sir John McCall said Tasmania was in a position to supply electric 
power at a cheap rate, which would be a distinct advantage to manu- 
facturers. ^ A factory for the manufacture of carbide had been erected at 
North-West Bay, near Hobart, and only awaited machinery, which it 
was difficult to get owing to the war. The manufacture of zinc-spelter 
could now be carried out without first making zinc in ores into oxide of 
zine, as it could be deposited electrically from the solution containing the 
sulphate of zinc. The Government had completed a scheme to supply 
10,000 H.P. from water-power, and as soon as war conditions permitted 
of them getting additional plant they would increase the power availablo 
for industries to 40,000 H.P. In addition to that 40,000 н.р., which had 
been over-applied for, there were a large number of other sources of 
water-power which were being examined, and some were being surveyed. 
He was confident the electric power to be generated from those sources 
would eventually make Tasmania the home of great industrial works. 
Anything was possible with cheap power in the development of chemical 
and metallurgical works. 


Electric Power 
in Tasmania. 


* * * * 


The Education Committee of London County 
Council last week adopted the recommendation 
of the Higher Education Sub-committee to 
establish advisory consultative committees of business men for 
banking, chemical industry and engineering, of not more than 12 
members each, to advise the Council in regard to schemes of educa- 
tion relating to the businesses mentioncd. 

The engineering sub-committee is composed as follows : Mr. E. Bruce 
Ball (Messrs. D. Napier & Sons), Dr Dugald Clerk (National Gas Engine 
Co. and Messrs. Marks & Clerk), Sir John Snell (Messrs. Preece, Cardew, 
Snell & Rider), Mr. W. Stokes (Messrs. Ransomes & Rapiers), Sir Vincent 
L. Raven (North Eastern Railway), Mr. Charles P. Sparks (President of 
the Institution of Electrical Engineers), Sir Charles A. Parsons (Parsons 
Marine Steam Turbine Со.), and Mr. J. Dewrance (Messrs. Babcock & 
Wilcox and Dewrance & Co.). 

* * * * 


rd The Minister of Munitions has issued an Order 
Ртевгозе QRAET: dealing with creosote and oils from coal tar. 

For the purposes of the Order, '' creosote " means creosote, green о il, 
sharp oil, and any oil produced from or containing an admixture of oil 
produced from the distillation of coal tar, or any ofthem. | 

No person shall until further notice, except under and in accordance 
with the terms of a licence issued under the authority of the Minister of 
Munitions, use any creosote for or in connection with the water- proofing, 
preservation or treatment of timber or wood of any kind or description. 

No person shall until further notice, offer to scll, or, except for carrying 
out an existing ccntract for the sale of creosote, enter into any transaction 
or negotiation in relation to the sale of creosote except under a licence. 

Applications for licences should be made to tho Director-General of 
Munitions Supply, Whitehall-place, London, S.W. 1, 


Commercial 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 

Bulk Supply Order.— After inquiry the Board of Trade has decided 
to grant Rotherham Corporation an order to supply electricity in 
bulk to the Mexborough & Swinton Tramways n for the period of 
the war and 12 months' after. 

Burnley.—The Corporation has applied for sanction to a loan of 
£1,600 for an aditional feeder cable to the Calder Vale district. 

Nuneaton.—The Council is recommended to purchase land near 
Central-avenue, at an estimated cost of £1,200, to serve as a site for 
an electricity generating station. 


GENERAL. 
Board of Trade Electric Power Supply Committee.—In the House of 


Commons last week the President of the Board of Trade stated, in 
reply to General Croft (who asked whether, in view of the increased 
representation of local authorities owning electricity undertakings on 
the above committee, he would consider appointing a member to 
represent the provincial electric supply companies), that he was of 
opinion that the Electric Power Supply Committee as now con- 
stituted was sufficiently representative of all bodies owning electricity 
undertakings, and he was not prepared to make any further additions 
to it. 

In reply to Mr. Gilbert, Sir Albert Stanley said that three members of 
the committee were directors of electric power supply companies. Mr. 
Harold Dickinson, who was electrical engineer to the Corporation of 
Liverpool, was nominated by the Association of Municipal Corporations. 
Mr. Vesey Knox, K.C., had acted as counsel for many urban district 
councils owning electric ity undertakings, and was nominated by the 
Urban District Councils Association. Mr. W. B. Smith, of Glasgow, was 
nominated by tho Secretary for Scotland, on the recommendation of the 
Lord Provost of Glasgow. 

City of London.— The Corporation has allowed the City of London 
Electric Lighting Co. to make an increase of 15 percent. in its schedule 
prices for public lighting from now until 12 months after the war. 

Donaghadee (Ireland).—The Board of Trade have deferred the re- 
vocation of the Council's Provisional Order for 12 months from 
Aug. 18 next. 


Greasborough. —The Urban Council has received notice from 


Rotherham Corporation of intention to apply for a provisional order 


for this district. 

The Council will not assent to the proposal, and has decided to apply 
for a Provisional Order, but the Clerk has been directed to ask if the 
Corporation would be prepared to submit terms for supplying electricity 
in bulk, so as to enable the Council to supply to consumers at rates not 
higher than those charged within the borough. 


Hackney (London).—An arbitration award has increased the 
salaries and wages of the staff and employees of the electricity under- 
taking by £3,526 per year. 


Halifax.—Yesterday (Thursday) Lady Rhondda performed the 
ceremony of starting a new turbo-generator at the electricity supply 
works. 


Edinburgh.—It was announced at the mecting of the Corporation 
last week that there was a deticit of £4,726 on the working of the 
electric supply department during the past vear, due to increased 
expenditure for coal and to a decrease in revenue from lighting and 
power amounting to £9,775. 


Itehen.—The Council is considering a scheme for the supply of 
electricity in bulk. 


Power Station Engineers’ Salaries.— The Electrical Trades’ Union 
has sent the Marylebone Electric Supply Committee working rules 
for power and sub-station engineers, 

The Union informs the Committee that in the event. of the Council 
refusing to agrec to the rates of pay and conditions of labour laid down in 
the rules the Trade Union Committee will name the Council to appear 
before the Committee of Production to hear the Union's claim in regard 
tothe matter. The Electric Supply Committee has informed the Union 
that the wages of the employees have recently been increased, that an 
agreement had been come to with the representatives of the men, and 
that the committee is not prepared to re-open the question, 

Rotherham.—The Council has increascd the salary of Mr. J. R. 
Lilleker, assistant engineer of the electric supply dept., from £200 
to £250; and that of Mr. C. H. Jessop, engincering assistant, from 
£166 to £200 ; while the salaries of Messrs. Redmayne (mains engi- 
necr), Rodgers (station superintendent), and A. T, Ripley (clerk of 
works) have been advanced to £200, 
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Sheffield.— Last week the Corporation increased the salaries of the 
general manager and engineer of the electric supply depariment 
(Mr. №. E. Fedden) and of the deputy manage: (Mr. Н. E. Yertury). 

Councillor С. E. STEMBRIDGE said the Electric Supply Committee's 
proposals were based on increased work and responsibility. "The under. 
taking commenced to supply electricity in May, 1892, and up to March, 
1914, the total plant capacity was 23,225 kw. (including Kelham Island 
tramway station, since transferred to the electric supply department), 
the results of 22 years’ working. In less than three years dince, the capa- 
city of the undertaking had been increased to 68,225 kw., an increase of 
45,000 kw. "The units sold in 1914 were 26,540,718, and this year they 
were estimated to be 122,000,000. From those figures it would be easily 
scen that the work and responsibility of Mr. Fedden and his assistants 
had very considerably increased. There was no more important depart. 
ment under the control of the Council. At all costs they should maintain 
Sheffield as the centre of the steel industry of the world, and it was purely 
a business proposition that they should remunerate their responsible 
officials and give them their market value. 

Ald. HoBsowN contended that to change when they were in the midst of 
an enormous steel trade expansion was about the most costly thing they 
could do. He doubted if they could get as good à mah as Mr. Fedden— 
particularly from the engineering point of view. 

The proposed increases of salary were adopted. 


Swansea.—4An agreement has been entered into for the supply of 
electricity in bulk to the British Mannesmann Tube Co. 

Tt has been decided to furnish steel manufacturers in the town and 
district with an extract of the I.M. E. A. report relating to steel furnaces 
and the use of electric furnaces, and to appoint a deputation to visit 
Hereford and investigate the results of experiments being made in that 
district in electro-culture. 

The enginecr (Mr. J. W. Burr) has been authorised to arrange with the 
Cumberland Engineering Co. for the treatment of the condenser tubes by 
their electrolytic system for the prevention of corrosion. 


Willesden.—The British Oxygen Co. will require about 300 н.р. 
of electrical energy for a new factory, and the Council are recom. 
mended to apply for sanction to borrow £1,200 for h.t. cable and 
£650 for transformers, switchgear, meters and connections; and 
also to renew the application made in January last for authority to 
lay a new h.t. cable from the power station to certain premises, at а 
cost of £4,000, and a new cable from the power station to a sub- 
station, at a cost of £3,250. Я 


HYDRO-ELECTRIC NOTES. 


Canadian Hydro-Electric Power.—The Cedar Rapids Mfg. Power 
Co. is putting in two additional 10,000 п.р. turbines with three-pha< 
generators at the Cedar Rapids hydro-electric works. The new unit: 
are expected to be ready for service in the autumn of 1918, when the 
company will be able to supply 120,000 н.р. 


Hydro-Electric Power in New Zealand.—In a report on proposals 


. o install hydro-electric power plants in the North Island of New 


Zealand, Mr. Evan Parry, chief electrical engineer to the Publi 
Works Department of the Dominion says the scheme of develop 
ment recommended is that three sources of water-power should le 
developed in the first place, namely, Lake Waikaremoana for the 
Hawke's Bay district; Arapuni Gorge (about eight miles fror 
Horahora), or some other place to be selected, for the Auckland di: 
trict; and the Mangahao River for the Wellington district. 

These three sources in a natural course of extension will be linked up. 
thereby enhancing the value of each source by adding to the security of 
supply and enabling à continuous output to be maintained throughout 
the whole of the North Island. Аз regards the Wellington scheme. it is 
proposed to develop the Mangahao River source of supply by tunnelling 
through the range of mountains from the Mangahao into the Tokomaru 
Valley, there diverting a part of the Tokomaru River, and then from this 
valley through into the Valley of Mangaore, with a power station situated 
within three miles of the railway at Shannon. It is possible that in the 
course of time the requirements of the Wellington district will necessitate 
& further development in the Taranaki district, where there is more than 
one promising source of power. The cost of providing head works. 
power-station and plant for 25,000 n.r. required for the Wellington 
scheme would be, at normal prices, £420,000. The area to be supplied 
from this source is to include the whole of the Wellington Province as 
far north as Taihaipe and Wanganui, and the southern portion of Hawke's 
Bay. It is proposed in the first place to run trunk lines to Wellington. 
Palmerston North, Wanganui and Masterton as chief centres. The сох! 
of providing the trunk lines, distribution-lines, sub-stations and other 
services to give a supply in bulk to local distributing authorities and to 
large power users throughout this area would be £580,000, making 4 
total expenditure of £1,000,009. 
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The suggested source of supply for the Auckland district—viz., the 


Arapuni Ciorge—is capable of providing 120,000 H.P., but, as only 
30,000 н.р. are required for known purposes, the initial cost of installa- 
tion of hydraulie works for such a partial development would make 1t 
unduly expensive. Further consideration is therefore being given to 
this project, with a view to ascertaining whether, within a reasonable 
time, there is likely to be a market for energy which would justify a 
scheme for developing the entire horse- power of the Gorge. The extent 
of the initial installation of power plant and equipment proposed for the 


Auckland district is a. power plant of 30,000 n.p., with trunk lines to, 


Auckland on the north and Te Kuiti and Rotorua on the south, with 
depots at intervals, and a system of primary distribution to serve interme- 
diate towns and surrounding districts, For this £1,200,000 is required. 

|t is recommended that the development of Lake Waikaremoana 
should be deferred and made dependent on the construction of the 
Napier-Gisborne railway, and that the Auckland and Wellington schemes 
should proceed simultaneously. 

The survey work in connection with the Wellington scheme is more 
advanced than in the case of the Auckland scheme, and, if labour is 
obtainable. which is very doubtful. the head works for the former could be 
put in hand at once and prepared in readiness for machinery and pipe- 
lines, which, however, could not be obtained during the war. 


.LIGHTING AND INDUSTRIAL POWER. 


Aberdeen Power Contraet.—' The Council recently approved 
an agreement for thesupply of electricity for power to Messrs. John 
M. Henderson & Co. for five vears as from Jan. 1 last. 

The minimum annual consumption is to be 250,000 units, and the 


Corporation will supply up to a maximum demand of 400 kw. (including - 


both power and lighting), at £4. 10s. per annum per kilowatt, plus a run- 
ning charge of 0-47d. per unit used, to be increased or decreased 0-0101d 
for every complete 6d. by which the average price of coal is higher or 
lower than 22s. 6d. per ton. The consumers are to have the option of 
being charged for ordinary rates for any complete period of six months 
(commencing either on Jan. | or July 1) during which the period the 
provision as to the guaranteed minimum consumption shall not apply, 
and the consumers are also to undertake that during the currency of the 
agreement they will not install electric generating plant beyond dynamos 
of about 20 kw. capacity at present in use, 

Canadian Electric mining Plant,— 'l'heGranby Consolidated Mining 
Smelting & Power Co. has recently put in an auxiliary steam power 
plant at Anyox, British Columbia, at a cost of about £100,000. In 
the power house there are five 550 н.р. water-tube boilers, one 
3.000 kw. and one 2,000 kw. Westinghouse turbine-driven generators, 

According to the “ Electrical News," the boilers are designed for a 
working pressure of 200 Ib. and 150 deg. superheat, and are served by a 
continuous brick smoke duct, entering the base of a Custodis radial brick 
chimney 10 ft.4n diameter and 150 ft. high, In the boiler room there are 
a 3,000 н.р. Blake & Knowles open feed water heater, two Worthington 
oil-burning sets and two De Laval centrifugal steam turbine-driven 
boiler feed pumps. In the turbine room there are a 3,000 kw. Westing- 
house turbine-driven three-phase 60-cycle 2,200-volt alternator, the 
turbine exhausting to a C. Н. Wheeler surface condenser ; one 2,009 kw. 
Westinghouse turbine-driven generator, the turbine exhausting to а 
Westinghouse Le Blane jet condenser; one 100 kw. Westinghouse 
turbine-driven exciter exhausting to a feed water heater. In the tur- 
bine room is also installed a 3.500 cubic ft. 100 1b. pressure De Laval 
centrifugal compressor, consisting of 14 stages, and arranged to be 
driven at the one end from an 800 it P. De Laval turbine without reduc- 
tion gears, and at the opposite end by an 800 н.р. Westinghouse 2,200-volt 
induction motor operating through De Laval reduction gears, This unit 
is said to be the first high-pressure centrifugal compressor installed in 
Western Canada, and is arranged for two forms of drive, one to be used 
when the steam plant is in operation, and the other when the water 
power is adequate to furnish current for the electric motor, which will be 
during the summer months. The 800 n.p. De Laval turbine is arranged 
to exhaust to a Schutte & Koerting jet condenser, The turbine room 
floor is served by a 15-ton hand-operated travelling crane. Circulating 
water for condensing purposes is supplied hy two 12 in. De Laval centri- 
fugal pumps, each directly connected to a 125 н.р. Westinghouse motor, 
Each pump has a capacity of 4,000 gallons per minute against a total 
head of 70 ft., and either unit is capable of supplying the full require- 
ments of the plant. The high-pressure steam piping has all been de- 
signed for a pressure of 230 lb. and 150 deg. superheat, and the main 
steam header is of cast steel, The plant ts intended to serve the opera- 
tion of the company during the periods of low water, and it is believed 
will be in operation for about six months of the year. In connection 
with the plant is a fuel oil storage system, consisting of a steel storage 
tank 90 ft. in diameter by 30 ft. high, having a capacity of 35,000 barrels. 
Gil is received at the company’s dock and pumped through about 1,400 ft. 
of 12 in. diameter pipe to this tank. In the tank is installed a heating 
coil of special design. Adjacent. to the tank is a small concrete pump 
house, in which is installed a vertical boiler, which supplies steam to the 
heating coil, and an electrically-driven rotary oil pamp delivers oil from 
the tank through about 900 ft. of 6 in. line to an auxiliary tank buried 
underground at the power house. 

Eleetrie Coal Cutters in Australia.— The “Colliery Guardian ”’ 
quotes from an Australian newspaper (dated May 16) a Sydney 
despatch to the effect that Judge Fitzha:dinge, who was umpire in 
the recent Bulli Colliery coal-cutting case, decided that the practice 
of using electrical coal cutters in the Bulli seam of the Bulli Colliery 


was dangerous, and, in the interests of the miners and of the mine, 
should be at once discontinued. His Honour directed that the cost 
of the umpire and arbitrators and of the Arbitration Court shall be 
paid by the owners of the Bulli Colliery. 


Electric Linotype Pots.—The manager of a municipal electricity 
undertaking writes as follows :— 

In your current issue (July 5) there is an interesting article on page 568 
dealing with electric linotype pots as made by the Cutler-Hammer Mfg. 
Co. This is a proposition which has in no small way rather interested us. 
Two or three local publishers who use linotype machines have experienced 
very considerable difficulty in keeping the molten lead at the requisito 
temperature to give the best results. At present they are heating by 
gas, and the gas is so indifferent in quality and pressure that it is very 
difficult to maintain the molten lead in the proper consistency. We have 
considered the question of fitting some electric method for heating the 
lead, but so far have not hit on anything at all satisfactory which we 
could put forward to replace the very indifferent gas heating. 1 should 
bo very much obliged if you could put me in touch with the British 
agents who factor this equipment, as I feel sure there is a very wide field 
for its development in this country. 

Electricity in Canadian Farmwork.—The “ Electrical News" 
reports that а number of ranchers to the south of Chilliwack, in the 
Fraser Valley, recently clubbed together and raised $5,000 for the 
construction of a power line from the municipal electricity station to 
their district, The line conveys electrical energy supplied by the 
British Columbia Electric Railway Co., and it is proposed to use it 
for various farming purposes. The scheme is the outcome of the 
pioneer work of Mr. Porter, the electrical engineer of the British 
Columbia Co., who has for the past two or three years been carrying 
demonstrations among farmers in the district as to how they might 
lessen the hard work bv taking advantage of the company's system 
of electricity supply. The farmers ef the Chilliwack district are 80 
miles from the generating station of the British Columbia Co., but 
electrical energv is also supplicd to many farmers arounc 
Vancouver, and in the areas contiguous to the transmission line. 


ELECTRIC TRACTION. 


Belfast.—The Harbour Commissioners have approved the pro- 
posals of the Tramways and Electricity Committee to im prove the 
supply of circulating water to the station. 


Burnley.—Owing to a dispute hetween two of the unions of tram- 
way workers, a general strike of tramway employees commenced on 
Saturday. Except for four cars worked by inspectors, there was no 
tramways service, but on Sunday six cars were run. 

The cause of the strike is stated to be the refusal of a few of the em- 
ployees belonging to the Enginemen’s Union to join the Tramway 
Vehicle Workers’ Association. | 

At the time of going to press the strike continued, and tho service, 
though improved, remained disorganised. Tho Tramways Committee 
has issued an ultimatum to the employees to resume work or to return 
their uniforms, 

Darlington.—The Board of Trade has confirmed the Darlington 
Light Railways (Amendment) Order, 1917. | 

Halifax.—At thelast meeting of Halifax Corporation Ald. Spencer, 
chairman of the Tramways Committce, said he was looking forward 
to the time when the adoption of electric street sweeping machines 
would be worked in conjunction with the tramways undertaking. 

On Sunday an electric tramcar jumped the metals when descending 
a gradient on the Queensburv route. 

Many passengers received slight injuries, and some eight or 10 passen- 
gers were treated at tho hospitals. 

Liverpool.—The new circular tramway rcute to Everton and 
Anfield, bv way of Oakfield-road and Breck-road from the old 
Haymarket, was opened for traffic on Thursday last. 

» London County Council.—On Tuesday the Council approved the 
revised regulations as to the management of the tramways. 

In future transfer tickets will be issued only when there are no direct, 
services, and will be only available for change of cars at specified points, 
The issue of workmen's tickets on all-night cars on down journeys will 
begin at З a.m. (instead of 3.30 a.m.) from central termini, and return 
workmen's tickets will be valid for a return journey only over the section 
of tramway for which the tickets are issued for the first journey. 

Mr. Е. C. Harrison, C.S.I., has been appointed a member of the Special 
Committee on London Electricity Supply, in place of the Hon. Gilbert 
Johnstone, resigned. 

Londonderry.—At the next meeting of the Council a resolution will 
be proposed that in the next Derry Improvement Bill power shou!d 
be sought to authorise the Corporation to construct and maintain 
t.ackless trolley tramways, or, alternatively, power to run motor 
omnibuses and electric cars. 

Southend.— The Corporation has instructed the Borough Sur- 
veyor to obtain tenders for the supply of three electric tip wagons. 

Weymouth.——The Corporation have decided to purchase an electric 
tractor, at an estimated cost of £1,150. 
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TELEGRAPHY AND TELEPHONY. 


Brazilian Radio-Telegraph Stations.— The Brazilian Government 
has issued a decree declaring the wireless telegraph and telephone 
installations in the country to be the exclusive property of the Fede;al 
Government. | 

Telephone Traffic.— From time to time the Post Office issues for 
the use of its staf instructions dealing with telephone traffic sub- 
jects, such as star d uds of operating loads and service (local and 
trank working), operating procedure and switchroom tules, service 
c. d» markings, switchbea‘d mackings and cok u? schemes, &е. _ 

As these indicate current practice and procedure they should be of 
interest to British contractors and consulting engineers who specialise 
in telephone exchange construction, and copies may be had on applica- 
tion to the Secretary, General Post Office, London, E.C. 


IMPERIAL NOTES. 


Eritish Guiana Bauxite.— It is reportcd that Eauxite in considcr: 
able quantities has been discovered in British Guiana. 

Prospecting and development work has been carried on for two years 
with satisfactory results, and a first shipment of 980 tons was made to the 
United States in March last. | 

South Africa.—A report on the trade of South Africa for 1915 and 
1916, by Mr. W. G. Wickham (H.M. Trade Commissioner in South 
Africa), has been issucd. 

Mr. Wickham states that so far the South African has had little oppor- 
tunity of judging what developments have taken place in manufacturing 
in the United Kingdom, and that local firms have not been overwhelm- 
ingly impressed with the little they have seen. Whatever British 
manufacturers are going to be able to do in the direction of capturing or 
recapturing the South African market, they must realise that the cam- 
paign is still in front of them. No doubt they are not, and will not be 
for a while longer, able to deliver their goods or even to show catalogues 
and prices ; but they should keep alive the goodwill of their connections 
by advertising and by explaining their actual position and temporary 
difficulties as fully as is permissible. A good agent should be retained, 
otherwise manufacturers would have no right whatever to expect an 
agent to come back to them and throw over American and Japanese 
agencies after the маг. To firms who have not vet interested themselves 
in the South African market, Mr. Wickham suggests that they should 
make up their minds now. British manufacturers, who had a reputation 
for refusing to get out of grooves, should make it perfectly clear that they 
are not in grooves now. Let them (says Mr. Wickham) prove the 
assertion. with samples, illustrated catalogues or statements of facts. 
If facilities are given for any organised exhibition of goods in South Africa 
or in the United Kingdom manufacturers should not fail to take advan- 
tage of the opportunitv. People want some tangible evidence that the 
whole of our commercial reorganisation is something more than talk. 
Equally important is the question of price. Organisation and federation 
in industries to cheapen production by increasing the scale of manufacture 
are long over due, particularly in certain branches of enginecring, and the 
maturing of a selling policy can only be carried out by the study of 
experts in the oversea market itself. From the point of view of the 
British engineer, Mr. Wickham says it would be unwise to wait until 
works arc released for the production of commercial commodities, and the 
goods are ready for delivery, before beginning to look into the question 
of how best to market them. 


FOREIGN NOTES. 


Argentina.—Thc " Review of the River Plate " favs the nationa’ 
Government has auther:ecd the Direccion del Colegio Militar to pur- 
chase privately the materia's necessary for the installation cf an 
e'ectro-teehnical cabinet and work-room, at a price not cxcceding 
513.096 m n. (about £1,150). 

A recent decree of the National Government approved an estimate of 
the Direccion. General de Arquitectura for an installation of electric 
bells, telephones and clocks in the new building of the Colegio Nacional 
Central for the sum of 89,140 m /n. (about £794). 

The report for the year 1916 of the Compania Industrial de Electricidad 
says the importation of electrical machinery and materials has been 
stopped, and the company's workshops were devoted primarily to the 
production of machinery for export. Profits (with the balance brought 
forward) were $113,075, of which amortisation fund required $77.000, 
reserve fund $1,803, directors and syndic., $3,607; dividend to share- 
holders of $5 per share, $30,000; and S664 is carried forward. 

China.—'The report on the foreign trade of China in 1916 published 
by the Chinese Customs Dept., shows that net foreign imports at 
Chinese Treaty Ports were va'ued at 515,015,404 Haikwan Taels 
(£85,497,537), compared with 449,589,059 Hk. Taels (£58,446 578) 
in 1915, of which the share of the British Empire amounted to 
263,392,528 Hk. Taels (£43,722,170), azainst 267,783,488 Hk. Tals 
(£34, 811,853). 

Imports of metals, railway materials and electric appliances increased 
considerably. Electrical materials and machinery and motor cars are 
required in increasing quantities every усаг. The average value of the 
Hk. Tael was 2s, 74d. in 1915 and 3s. 3 Hid. in 1916, 

Portugal.—A Bill has been presented to the Portuguese Chamber 
of Deputies proposing to grant State assistance in the establishment 
gf now industries and the development of existing ones, | 


THE ELECTRICIAN. 


duties in respect of raw materials imported from abroad. 


JULY 20, 1917. 


In the granting of concessions preference will be given to certain 
industries, including the manufacture of materials for national defence 
purposes ; manufacture of railway rolling stock ; construction of vessels 
of over 1,000 tons; coal mining; mining of manganese, tungsten, 
chromium, copper and its alloys, zinc, lead and tin; manufacture of 
steam engines, motors, machine tools; utilisation of water-power ; 
manufacture of electrical material; and chemical and electrochemical 
products, . 

It is proposed that new industries should be granted an abatement 
of 50 per cent. in the payment of land and industrial taxes for five years, 
and should also be exempt for 10 years from the payment of Customs 
Exemption 
from export duties for materials produced is also proposed for a period 
of five years. The Bill further provides for special arrangements bet ween 
the Government and banking concerns, and for the payment by the State 
of interest (not to exceed 3 per cent.) on capital issued by new enterprises. 

The enterprises must be Portuguese, at least 80 per cent. of the people 
employed must be Portuguese, and the fuel and raw materials used must 
be of national production unless they are not obtainable in the country 


` or would cost at least 10 per cent. more than those of foreign origin. 


U.S.A. Government and German-owned Patents.—The House of 
Representatives has passed the Trading with the Enemy Bill, which 
prohibits business with any country with which the United States or 
any of its allics is at war, except under licence, and provides for the 
expropriation by the Government of enemy patents and the prv- 
perty of alien enemics. 


MISCELLANEOUS. 


Automotive Electric Association.—The first annual meeting of this 
Association was recently held at Hot Springs, Virginia, when about 
40 members, representing 11 of the leading electric vehicle manu- 
facturers of the U.S.A., were present. 

The chairman of the Standardisation Committee presented his report 
and various sub-committecs were appointed. In view of the immediate 
prospects of the member companies being called upon to supply electrical 
equipment to the Government for use on trucks and acroplanes, a strong 
sub-committee was appointed to consider questions pertaining to this 
work. 

The Association holds four quarterly meetings cach year, the next 
meeting to be held in August. 

B.E.A.M.A. Membership.—It is announced that the following 
tirms have been clected members of the Associa^ion :— 

Messrs. Daniel Adamson & Со., Cuthbert Andrews, Benjamin Electric 
(Ltd.), Burnley Ironworks Co., Fredk. К. Butt & Co., Cambridge Scien- 
tific Instrument Со., Cavendish Electrical Co., А. C. Cossor (Ltd.|, 
Harry №. Cox & Co., Creed & Co., Davey, Paxman & Co., А. E. Dean & 
Co., Douglas & Grant, Gent & Co., Ernest Greville, Hathorn, Davey & 
Co., Heenan & Froude, Macfarlane Engineering Co., Micanite & Insu- 
lators (Ltd.), Newton & Wright, Newtons (Ltd.), Pinchin, Johnson & (o., 
Pirelli General Cable Works, Reid Brothers Engineers (Ltd.), Wm. 
Roberts & Sons, George Saxon (Ltd.), Schall & Schall, Small Electric 
Motors, Submersible & J. L. Motors, Urmson & Thompson and Wood 
Brothers. | 

` Engineers’ Wages.— An awatd has just been issucd by the Com- 
mittee on Prcduction giving a further advance of wages to all grade: 
of workmen employed by members of the Engincering Employer’ 
Fcderation. 

The award is given in pursuance of an agreement between the federa- 
tion and 46 trade unions connected with the enginecring and foundry 
trades, under the terms of which the Committee of Production may be 
called upon at intervals of four months (February, June, and October) to 
consider what alteration in wages is warranted by the abnormal condi- 
tions due to the war. 

The previous awards of the Committee gave the men an advance in 
April last of 5s per week, and thereby established & general advance over 
pre-war rates of 12s. per weck. The awards now issued give a further 
advance of 3s. per weck, making the aggregate increase on pre-war rates 
lis. per week. Ап advance of ls. 6d. per weck is given to boys and 
youths. The increases take effect as from Aug. 1. 

New Book.— Ву the publication of *' The ‘Theory of the Submarine 
Telegraph and Telephone Cable," by Н. W. Malcolm, M.A., Ph.D., 
D.Sc., an important addition has just been made to THE ELEC- 
TRICIAN series of standard electrical works. The book, which con- 
sists of 16 chapters and runs to nearly 600 pages, should prove 0: 
dispensable to telegraph and telephone engineers. It is published at 
18s. net by Messrs. Benn Bros. (Ltd.), 8, Bouverie-strect, Flet- 
street, London, E.C. 4. 


Trevithick Memorial.—Mr. Leonard S. Merrifield, sculptor. has 
been commissioned by Lord Rhondda to execute a statue of Richard 
Trevithick, * the father of the locomotive engine.” The statuc will 
be erected at Cyfarthfa Park, Merthyr. 


Unemployment Insurance.—The umpire has decided that com 
tributions are payable in respect of : 

Workmen engaged in the manufacture of telephone switchboards for 
use in war. | 

Workmen engaged in the repair of accumulators used in connection 
with electrical machinery in buildings or ships including cleaning sedi- 
ment from tho cells, ae 
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EDUGATIONAL. 


University of Birmingham.—The full courses in the mechanical, 
civil and electrical engineering departments extend over four years, 
and students who enter after matriculation, and pass successfully the 
examinations at the end of each year will be entitled to the degree of 
Bachelor of Science in Engineering. 


Heriot-Watt College, Edinburgh.—At this college there are com 
plete courses of training for mechanical, electrical and mining engi- 
neers. The diploma course lasts for three years, and arrangements 
exist for shortened apprenticeships with local mechanical and elec- 
trical engineering firms, Farticu'ars may ke obtaincd from the 
Principal. 

University of Liverpool An Advisory Board on Chemistry has 
ocen appointed, consisting of representatives of six large manu- 
factucing firms and the chemistry staff of the University, in order to 
advise the Council, through the Faculty of Science and the Senate, 
on all matters dealing with the relation between the University and 
the chemical industries. 

The constitution of the Board is as follows: Dr. E. F. Armstrong 
(Messrs. Crosfield & Sons and Wm. Gossage & Sons), Mr. Roscoe Brunner 
(Messrs. Brunner, Mond & Со,), Dr. G. C. Clayton (United Alkali Co.) 
Mr. G. H. Cox (Salt Union), Mr. John Gray (Messrs. Lever Bros.), Mr 
A. T. Smith (Castner-Kellner Alkali Co.), together with the following 
members of the University staff : Profs. E. C. C. Baly, W. C. McC. Lewis 
W. Ramsden, R. Robinson and Drs. Alfred Holt, F. W. Kay and J. 
Smeath Thomas. 

' University College.— The following awards have been made in the 
Faculty of Engineering :— 

Goldsmid Engineering Scholarships.—Third усаг, P. 8. 
second year, A. A. Clements. 

TUM Diplomas.—Civil and municipal, A. Ezcurra and D. R. 

t 

Card ff Technical College.—The salary of the principal (Mr. Charles 
Coles, B.Sc.) has been increascd to #600 per annum, rising by annual 
increments of £50 to £800. 

New Technical Institute.—Mr. H. ЕЕ Perry has offered to. 
equip à technical mining and engincering institute at Merthyr, at an 
estimated cost of about £10,000. The local Education Committee 
has accepted the offer with thanks. 

Aeronautical Training.— The Aeronautical Institute of Great 
Britain has organised a scheme fcr giving a preliminary acronautical 
training to students at the Institute's workshop previous to receiving 
cadetshins in the Air Services. 


OWI 
TENDERS INVITED AND ACCEPTED. 


ee OTe TEE TET E POE OTT PETE TE PET TOTO CE TE 
Rotary or Motor Converters, Cable and Conduit. 

П.ғовро Urban District Council invite tenders for the supply of two 
Rotary or Motor Converters, 4,400 yds. 0-05 sq. in. three-core e.h.t. 
3€00-volt cable and 3,600\ds. two-way [tonew are corduit. 
Specifications and forms of tender from the engineer, Mr. Arthur H. 
Shaw, M.I.E.E., Electricity Works, Ilford, and tenders must be 
delivercd to the clerk, Mr. Adam Partington, Town Hall, Ilfoid, by 
noon, Tuesday, July 31. See also an advertisement. 


Rotary Converter, Transformer, &c. 

MELBOURNE City Council require tenders by noon on July 30 for 
supply and erection of a 2,000 kw. rotary converter, with trans- 
former and accessories. (Specification No. 388.) Specification, &c., 
from Messrs. MeIlwraith, McEacharn & Co., Pty. (Ltd.), Billiter 
Square- buildings, London, Е.С. 3. 

Conduit Boxes. 

The COMMISSIONERS or Н.М. Works, &c., require tenders by 
11 a.m. July 23 for six or 12 months’ supply of conduit Boxes 
Forms of tender, &c., from the Controller of Supplies, King Charles- 
street, Westminster, S.W. 1. 


Dewssury.—The Corporation has accepted the tender of Mossay 
& Co. for the supply of an electric vehicle, at £911. 


DrRBy.—The Со ‘orporation has accepted the tender of the British 
Thomson-Houston Co. for a rotary converter and switchgear at 
£2,314. 


Newport (Mon.).—The Electricity Committee recommend accep- 
tance of the following tenders for plant in connection with the exten- 
8ions :— 

Messrs. Musgrave & Со., induced айн plant ; British Westinghouse 
Electric & Mfg. Co.. electrical equipment for induced draught plant ; 
Davenport Enginecring Co., cooling towers. 

SwANSEA.—The Council has accepted the tender of Thomas & 
Evans (at £73. 10s.) for wiring 27 Corporation houses on Trewyddfa 
Common. 
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APPOINTMENTS VACANT AND FILLED. 


Switchboard attendants are wanted for a generating station in the 
Manchester district. See an advertisement. 


The Walthamstow Educational Committee invite applications 
for positions as assistants in their engineering and trade schools, to 
commence duties on Sept. 1 next. Assistants are required for 
experimental science, practical mathematics, engineering workshop 
practice and in mechanical drawing, &c. Commencing salary £160 
per annum. Candidates must be ineligible for military service, and 
application forms (which must be returned by July 31) from Mr. R. 
Dempsey, Clerk to the Governors, 2, Tower-chambers, Hoe-street 
Bridge, Walthamstow, E. 17. See an advertisement. 

The Ministry of Munitions advertises for engincers experienced in 
estimating costs prices of machining work. 

A test-room assistant is required by Messrs. Allen, West & Co., 
Lewes-road, Brighton. 


An rdvertiser requires an assi: tant for electrical testing room, with 
ex perience in testing material and standardising work. 

A lecturer in electrical engineering will be required in SeptemLer 
at the Univcrsity College, Nottingham. Particulars from the Acting 
Registrar. | 

A leeturer in electrical engineering will be required in Septem: cr 
for the Liverpool Central Municiy al Technical School. Commencing 
sa ary £250.  Particuiars from the Director of Fducation, 14, Nir 
Thomas-street, Liver ool. 

An assistant AL engincer is required at the Devon County 
Asylum, Exminster. fa'ary £2 per Week, with r»&dence, Applica- 
tions to the Mcdical Superintendent. 


Mr. Geo. Gera'd Stoney, F.R.S., M.Inst.C. E., M.J. E. E., is recom- 
mended for appointment as professor of mechanical engincering in 
the Manchester School of Technology. Mr. Stoney, who was edu- 
cated at Trinity College, Dublin, afterwaids joincd the staff of 
Messrs. C. A. Parsons & Co. 


Mr. A. 8. Hughes, electrical engineer of the Carron Co., has been 
appointed burgh electrical engineer at Falkirk, at a salary of £325 а 
year, in succession to Mr. R. Allan Brown, who Las joincd the 
R.N.A.S. 


Mr. LorenzoW. Migo:ti, who forthe past nine years has been electii- 
cal engineer to the Bahia Blanca North Western Railway and manager 
of the South American Light & Power Co., and who was formerly 
with the Underground Railways of London, has accepted tke post 
of chief engineer to the Electrical Supply Co. of Rosario de Santa 
Fé, Argentine Republic. | 

Mr. Robert Wright, M.A., D.Sc., has been appointed temporary 
lecturer in organic and physical chemistry at Qucen's University, 
Belfast. 


BUSINESS ITEMS. 
Patent Development.—Mr. S. M. Davison desires to arrange for the 
exploitation of pate nt No. 12,266/1913, for " Improved submarine 
signal receivers." See an adverlisement. 


Sale by Auction.—Messrs. Wheet'ey Kirk, Price & Co. will sell 
on the 25th inst. (by order of the Controller. Mr. E. W. E. Loan. 
A.C.A.) the entire stock of new machine toolsof the United Machine 
Tool Co. (Ltd.), and als» the goodwill of the business and the lease- 
hold interest in 24, Southwark-strect, London, S. E. 1. 

Formite Products.—By an arrangement with the Гапага Lacquer 
Co. (Ltd.) 98, Bradford-street, Birmingham, Messrs. Pinchin 
Johnson & Co. have the sole selling agency for Formite products in 
Great Britain and certain Continental countr.es. АН communica- 
tions in reference to Formite pri ducts shoud in future ће addresred 
to Messrs. Pinchin, Johnson & Co. (Ltd.) (insulating varnish dej art- 
ment), 26-27, Bevis Marks, St. Mary,Axe, Lordon, F.C. 


LIQUIDATION. 


Rural Districts Electric Undertakings (Ltd.) is being wound up 
уоїш ау, and Mr. С. W. Brown, 24, Martin’s-lane, Cannon-street, 
London, E.C., has teen appointed liquidator, with power to enter 


into an arrangement for the transfér of the business of the company. 


CATALOGUES, &c. | 


FREEZOR Fans—The General Electric Co., 67. Queen Victoria- 
street, E.C., are issuing to the trade an attractive glass showcard with 
an attractive prismatic design of the ** Freezor” fan for display on the 
counter or in the shop window. We understand that this novelty. 


‘which is calculated to arrest the attention of vistors or passers-by, 


is being issued only to genuine dealers in Frcezo: fans. 

SwiITCHGEAR.—We have received from the British Thomson- 
Heuston Co. а copy of their new descriptive list (No. 4,160) of their 
ironclad, draw-out, oil-break switchgear. 
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MUNICIPAL ACCOUNTS. 
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Bury.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £210,476 (increase 
£7,119), of which £59,929 has been redeemed, while the sinking fund 
amounts to £14,236 and the reserve fund to £10,548. 

Revenue was £46,596 (compared with £41,308 in previous year), 
generating costs were £29,447 (£25,455), interest required £5,969 (£5,989) 
and sinking fund £8,512 (£7,861), leaving net profit £2,668 (£2,003), of 
which £1,000 is allocated to relief of rates and £1,668 placed to reserve. 
Generating costs were 0:54. (0-45d.) per unit, and total costs, including 
capital charges, 0:754. (0-69d.) Average price obtained was 0-84. 
(0-734d.). Maximum load was 5,027 kw. (4,806 kw.) and load factor 
31-7 (32-1) per cent. Units generated were 15,064,460 and sold 
13,971,547 (13,503,701). 

Mr. 8. J. Watson (engineer and manager) says in his report 25 con- 
sumers, with the equivalent of 7,466 8 c.p. lamps, have been connected, 
making a total of 1,064 consumers with 295,245 8 c.p. lamps. Two 
motors (— 45 н.р.) have been hired out and 22 motors (=774 н.р.) put 
in by consumers at their own c@st. 
number and an increase of 361 in horse-power of hired motors and an 
increase of 24 owned motors (:= 831 H.P.) Тһе totals are now 59 
(— 6241 n.r.) hired and 971 (—8,014 н.р.) owned motors. Average price 
of coal was 17s. 9d. (against 15s. 91d.), fuel used per unit sold was 
2:95 Ib. (3-06 lb.) and coal cost per unit sold was 0-281d. (0-259d.). 
Owing to the decision to defer extensions at the Chamber Hall power 
station the small and comparatively uneconomical plant at Rochdale- 
road had to be used to a considerable extent. Іп view of the importance 
of conserving the national supplies of fuel, Mr. Watson says it is un- 
. fortunate that the delay in providing an extension of the modern plant 
should have led to the use of 1,031 tons more fuel than would otherwise 
have been necessary and to an extra cost of £909. 


Coventry.— he accounts of the tramwavs department for the vear 
ended March 31 show gross capital expenditure £239,744 (increase 
£316) and the total amount of the sinking fund is £26,600. 

Revenue was £61,447 (compared with £52,987 in previous year) and 
working expenses were £38,980 (£33,080) Interest required £8,636 
(£8,300) and sinking fund £5,988 (£5,088), leaving net profit £7,279 
(£5,091). Average total revenue per car-mile was 14-2394. (12-612d.) 
and working expenses, including power, were 9:033d. (7-874d.). Average 
fare charged per mile was 0-798d. Passengers carried were 13,766,182 
(11,419,360), car miles run 1,035,083 (1,008,247), &nd units used 1,688,211 
(1,677,143). | 


'Harrogate.—The accounts of the electricity department for the 
year ended March 25 show gross capital expenditure £133,386, of 
which £69,181 has been redeemed. 

Revenue was £19,736, and total expenditure was £11,456, leaving gross 
profit £8,280. Interest required £2,025, instalments of loans £1,890, and 
sinking fund £3,870, and £908 of capital expenditure was defrayed out of 
revenue, leaving £85 to transfer in aid of local rate. Units generated 
were 2,020,309 and sold 1,486,856. Total maximum supply demanded 
was 900 kw. 


Manchester.—The accounts of the electricity department for the 
year ended March 31 show gross capital expenditure £3,165,134 
(increase £52,728), and the mcrigage debt now stands at £1,656,902. 

Revenue was £742,072 (compared with £620,000 in previous year) and 
expenditure £447,397 (£346,070), leaving a balance of £294,675 (£273,030), 
of which £28,630 (£25,419) has been placed to renewals suspensc account 
and £131,076 (£125,095) to sinking fund. Interest required £72,079 
(£67,919) and income tax £31,805 (£25,444), £1,085 was applied to exten- 
sion of works, &c., and £30,000 (£29,453, including £547 from reserve) 
contributed in aid of rates. Kelvins generated were 213,273,400 
(181,322,835) and sold 172,267,789 (141,551,699), of which 143,997 267 
(113,327,535) were sold to private consumers. Total maximum supply 
demanded was 51,700 kw. (42,976 kw.) for lighting and pdwer and 
16,000 kw. (10,000 kw.) for traction, 

T he report of the Electricity Committee states that the balance on the 
renewals suspense account is £184,087, and the reserve fund stands at 
£16,996, and profit applied in purchase of warehouse property and land 
and in extension of works is £09,869. At Stuart-street station the British 
Westinghouse Co. have completed the contract for a 5,000 kw. turbo- 
alternator, and Messrs. Jas. Howden & Co. have installed a high-pressure 
turbine for coupling to an existing 4,500 kw. alternator. The 15,000 kw. 


turbo-alternator, for which Messrs. Richardsons, Westgarth & Co. are the . 


contractors, is expected to be in commission by September next. A 
further contract has been placed with the same company for a 20,000 kw. 
turbo-alternator. Messrs. Babcock & Wilcox have installed two boilers 
of 65,000 lb. evaporative capacity each, with coal conveyors, and the 
same firm have well in hand contracts for six additional boilers of large 
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FINANCIAL MATTERS. 


capacity. Messrs. W. J. Jenkins & Co. have in hand extensions to the 
coal-conveying machinery in the boiler houses. Additional cooling 
towers had been installed by the Klein Enginecring Co., the Davenport 
Engineering Co. have further contracts in hand, and the British Thomson. 
Houston Co. have in hand contracts including the installation of high. 
capacity generator switchgears, "bus-bar reactances and a new feeder 
board. For Bloom-street station the British Westinghouse Co. have 
also in hand the work of installing a 10,000 kw. turbo-alternator. The 
amount of coal carried in stock is to be increased, and to facilitate this 
further land is to be acquired for storage and mechanical coal-handling 
appliances are to be installed. The average price paid for coal rose 38d. 
per ton. The average weight consumed per kelvin was reduced by 
0-04 1b. А net increase of 4 miles of mains is recorded. The efficiency 
of the distributing system was 87:21 per cent., the quantity lost or ab- 
sorbed in mains and distributing stations having decreased 1-92 per cent. 
A list is given of 27 firms to whom new or additional supplies have been, 
or will shortly be furnished, chiefly through their own sub-stations, and 
it is stated that substantial additions to the plant at Corporation distri- 
buting stations have been made. 


Sunderland.— The accounts of the tramways department for the 
year ended March 31 show gross capital expenditure £307,120 (in- 
crease £27), of which £148,950 has been repaid, while £10,853 has 
been contributed out of revenu? for capital outlay. 

Revenue was £85,513 and working expenses were £49,969, leaving gross 
profit £35,543. Interest required £6,808, income tax £4.094, repayment 
of loans £13,368, renewals fund £6,097, instalment. for W heatsheaf offices 
£400, and car covers £27, leaving £5,000 to transfer to borough fund in 
aid of rates. Revenue per car mile was 14-026d. (against 13-1214. in 
previous year) and working expenses were 8: 196d. (73724. ). Passengers 
carried were 21,711,489 (19,908,911) and car miles run 1,463,231 
(1,447,177). | 

Taunton.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £81,558 (increase 
£142), of which £39,806 is cutstanding. 

Revenue was £12,749 and working expenses were £7,282, leaving gross 
profit £5,467. Interest required £1,232, loans fund account £3,532, 
renewals £14 and reserve £521. £134 has been transferred to capital 
account and £32 to substation, &e., account, and the balance carried 
forward is £360. Total maximum demand was 511 kw. (603 kw.) 
Units generated 1,007,395 (1,177,306) and sold 784,395 
(950,571). 

Winchester.— The accounts of the electricity supply department 
for the year ended Maich 31 show gross capital expenditure £106,965 
(increase £3,678). of which £6,490 has been repaid. 

Revenue was £14,434 (compared with £14,408 in previous year), and 
working expenses were £8,833 (£8,582), leaving gross proht £5,000) 
(£5,826). Loan redemption and interest required £5,015 (as in previous 

ear), reserve for redemption of loans £160, expenditure in the nature of 
capital £32 (£50), and bank interest £261 (£155), the net profit being £131 
(£575). Coal used per unit was 6-LOTb. (5:531b.), costing 0-7240. 
(0-575d.) Units generated were 1.214,530 (1,307,030), and sold 910,131 
(988,366) Maximum load on station was 59) kw. (616 kw.). 

Mr. R. Ayton (city ele trical engincer) says in bis report the balance of 
revenue, after deducting working expenses, is 5:24 per cent. (against 
5-56 per cent.) on the capital, this decrease being due to reduced output 
and increase in price of materials and of wages. Kales of current show а 
reduction of £1,184, due to decrease of private and public lighting and 
power units, the decrease in lighting units being attributable to the 
operation of the “ Summer l'ime? Act and restricted lighting regulations, 
and the diminution of power units is due to shortage of labour, restric- 
tions on “ non- war ” industries and a general desire for ссопоту. Charges 
for current were increased 15 per cent. fr m Oct. 1 last, and further 
increased to 25 per cent. for the last quar. er of the financial year. 

Heating and cooking units (165,422) show an increase of 48:6 per cent, 
The sale of energy at а low price for these purposes, Mr. Ayton says, 
is undoubtedly a sound financial propesition. At present coal was cost- 
ing £900 more per annum than in 1915. 


were 


L.C.C TRAMWAYS ACCOUNTS. 


The accounts of income and expenditure of the tramways depart- 
ment for the year ended March 31, 1917, were submitted to the 
London Count y Council on Tuesday. 

Owing to shortage of staff and the need for economy, certain tables 
and charts which are usually printed have, following the practice adopted 
last усаг, been omitted. The accounts have been approved by the 
Finance Committee. The tramways system on March 31, 1917, cx- 
tended over a total length of 149 street. miles, being 1441 miles of electric 
lines and 4-6 miles of horse lincs. The whole of the system is worked by 
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the Council with thé exception of 24 miles (partly double and partly 
single line) in Harrow-road which is worked by the Metropolitan Electric 
Tramways, Ltd. The only horse tramway routes not yet electrified are 
those in Burdett-road and Grove-road, &c., and in Southwark- park-road, 
&c.; and as the services on these tramways have been withdrawn, the 
system in operation consists entirely of electric tramways. During the 
year the only work of tramway construction undertaken was the doubling 
of certain portions of single line in Woolwich. 

The total income during the усаг was £2,552,203. 14s. 3d. and the 
working expenses (including war service allowances) were £1,817,693. 
19s. 3d., leaving a surplus of £734,509. 15s. The undermentioned charges 
have to be set against the surplus :—Debt charges—interest (£314,164. 
12s. 2d.) and redemption (£429,850. 18s. 1d.), rent drawbacks, &c. (£7,557. 


2s. 3d.), income and property tax (£73,000), parliamentary expenses, 


(£18. lls. 10d.), debt charges on cars and car sheds (amount due to 
Metropolitan Electric Tramways for mileage run off excess mileage run 
by Council in 1915-16) (21,521. 8s. 1d.), a total of £826,112. 12s. 5d. 


Less tax deducted and retained from interest on debt (£76,791. 19s. 1d.), 
interest on cash balances, &c. (£10,484. 15s. 114.), rents from surplus 
property (£11,339. 16s. 9d.), debt charges on moneys advanced fo 
London United Tramways for reconstruction of tracks (recoverable from 
company) (£4,252. 4s. 1d.), debt charges on care and car sheds in respect 
of excess mileage run by the Council on behalf of East Ham Corporation 
(£50. 4s. 1d.) and surplus on Drake-buildings (£26. 78. 9d.), a total of 
£102,945. 7s. 8d., leaving a surplus to be transferred to the renewals fund 
of £11,342. 10s. 3d. 

The renewals fund amounted on March 31, 1917, to £282,978. Os. 5d. 
Previously to the year under review there has been no payment into this 
fund since the year 1912.13, except interest paid on investments and 
amounts received from the London United Tramways (Ltd.). The 
general reserve fund on March 31, 1917, amounted to £72,390. 10s. 9d. 
In the case of both funds the balances stated take no account of the 
depreciation of investments. 

The operating expenses were £1,604,609. 6s. 9d. (excluding war service 
allowances of £110,155. 12s. 10d. and certain special charges amountmg 
to £12,928. 19s. 9d.). The total number of passengers carried during 
the year was 586,127,976 ; the number of car miles run was 49,478,973, 
compared with 645,423,397 and 47,879,675 in 1915.16. The gross 
passenger receipts were £2,476,309 against. £2,278,115 and the average 
passenger receipts per track mile £17,479 against £16,097. 

The capital expenditure on the undertaking up to March 31, 1917; 
amounted to £13,570,119. 1s. 11d., of which £53,542. 4s. 4d. represents 
expenditure during 1916-17. The amount of the debt incurred up to 
March 31, 1917, was £13,930,659. 17s. 7d. The net debt on March 31, 
1917 (i.e., debt outstanding, less sinking fund in hand, and less £120,216 
in respect of the value of surplus land), was £9,141,826. 6s. 8d. "The 
amount of capital expenditure, which up to March 31, 1917, had become 
obsolete owing to the electrification of horse tramways, was £2,024,687. 
15s. 3d. Deducting the amount provided for the redemption of the debt 
in respect of such capital and the proceeds of the sale of horses and old 
materials, the amount still to be provided for in respect of the debt under 
this head is £943,740. 158. Certain other expenditure amounting to 
£117,829. 15s. 4d., incurred in connection with electric traction, has also 
been rendered obsolete. 

The sum paid as rates on the permanent way amounted in 1916-17 to 
£64,413. 78. 104., and represents an average relief to the rates of London 
of about ld. in the £. The saving to the road authorities in consequence 
of the obligation of the Council to maintain the paving along the tramway 
routes is estimated by the Council's officers at about £140,000 a year on 
the present mileage ; this estimate being based, of course, on the normal 
standard of maintenance, The amount chargeable to the tramways 
account in respect of the cost of effecting street improvements carried 
out along tramway routes, under resolutions already passed by the 
Council, ів approximately £800,000, of which £733,463. 12s. 7d. had 
already been so charged up to March 31, 1917, whilst in addition the 
amount estimated to have been paid to tramway companies (as part of 
the purchase money for their undertakings) in respect of the expenditure 
incurred by them on street improvements is £40,576. The whole of the 
latter amount has been charged to the tramways account, making a total 
charge up to March 31 last of £774,039. 12s. 7d. The amount actually 
charged to the tramways account during the year 1916-17 in respect of 
rates on tracks (£64,413) and street widenings (£36,044), together with 
the estimated saving to local authoritics on maintenance of paving 
(£140,000) gives a total of £240,457. 

Workmen’s car services are provided from 4 a.m. onwards on practi- 
cally all routes at a fare of 1d. single and 2d. return. The average length 
of the workmen's routes is over 5 miles. The longest (from Beckenham- 
lane to Victoria-station) is 94 miles, whilst the shortest, from Tower- 
bridge to Waterloo-station, is 2 miles. 

The Highways Committee also submitted revised estimates of the 
receipts and expenditure of the tramways for the year 1917-18. In May 
It was anticipated that the traffic receipts would be £2,462,500, but they 
now thought that they would be increased by about £208,000, and instead 
of an estimated deficiency of £89,402 there would be & surplus of £8,598. 
The surplus on working is £717,300, and with interest, &c. (£22,112), the 
total working surplusis £739 412. Debt charges (including £428,320 for re- 
payment of capital and £293,692 for interest on capital expenditure) 
amounted to £722,012, and income tax, expenditure on surplus property 
and sundry items £8,802, leaving £8,598 to be transferred to the renewals 
fund. The estimates contain provision of £114,300 for the payment of 
war service allowances to officers and employees on war service. 

The estimates were adopted without comment. 
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BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The revenue 
of the company (in Canadian currency) from securities owned and under 
contracts with subsidiary companies was $5,764,764.06, and with interest 
on advances to subsidiary companies ($254,709.02), the total was 
$6,019,473.08. General and legal expenses, administration charges and 
interest were $344,830.98, leaving a surplus of $5,674,642.10. Four 
quarterly dividends at 14 per cent, each on the preference shares 
($600,000), and at 1 per cent. each on the ordinary shares ($4,251,488) 
were paid, and a surplus of $823,154.10 carried forward. The decline in 
the surplus compared with the year preceding the war is due to the fall 
in the exchange value of the milreis, ‘The revenue in Brazilian currency 
derived from the operation of the enterprises has shown each year sub- 
stantial gains, the gross and net earnings in 1916 being 84,942,232 
milreis and 46,526,196 milreis, against 77,119,208 and 44,176,866 milrcis 
in 1915 and 73,184,714 and 41,879,569 milrcis in 1914. Anew company, 
entitled “ Rio de Janciro & Sao Paulo Telephone Co.,” has been incor- 
porated under the laws of Canada for acquiring and developing the 
telephone enterprises. This company, which has a share capital of 
$5,000,000 and an authorised issue of $7,500,000 6 per cent. 30-year 
bonds, has acquired the shares of tho Brazilianische Electricitats-Gesell- 
schaft, the Interurban Telephone Co. of Brazil, the Companhia de 
Telephones Interestadoaes, the Companhia Telephonica do Estado de 
Sao Paulo, and the Companhia Réde Telephonica Bragantina. "The 
entire capital share ofthe new company has been issued as fully paid to 
the Rio de Janciro Tramway Light & Power Со. or its nominees, in con- 
sideration of the transfer by the latter to the new company of the shares 
which it owned of the companies exploiting the telephone services in the 
City and State of Rio de Janciro—viz., Brazilianische Electricitats- 
Gesellschaft and the Interurban Telephone Co. of Brazil. The arrange- 
ments for the purchase of large controlling interests in the other telc- 
phone companies referred to above were consummated early in 1914, but 
owing to the outbreak of the war, it became impossible to finance the 
expenditures in the usual manner by an issue of bonds, Under working 
agreements made betwcen the new company and the five subsidiary 
telephone companies, the new company is entitled to all their earnings, 
and on the other hand, provides for their capital and other requirements. 
The plan of the new company is to consolidate these several undertakings 
into one comprehensive telephone system. A considerable amount of 
work in this direction was carried out during the past year and is still in 
progress, and the board has every expectation that the results which 
will be obtained from the fusion will prove eminently satisfactory. During 
the year the concessions and the plant and equipment used in the tram- 
way services of Companhia Sao Christovao, Companhia Carris Urbanos 
and Companhia Villa Isabel were transferred to the Rio de Janeiro Tram- 
way, Light & Power Co. (Ltd.), thus necessitating some adjustments in 
the accounts of the latter company. The surplus profits of the several 
Subsidiary companies and this company since their incorporation, which 
at Dec. 31, 1915, remained undistributed in dividends, amounted to 
$14,773,244.32. 


GENERAL ELECTRIC OO. (LTD.)—Mr. H. Hirst, who presided over the 
meeting on Tuesday, said the total net profit had increased by about 
£70,000 over the previous year; £30.000 of it was on trading account 
and about £40,000 was the increase in revenue from investments. The 
net revenue from investments had grown, mainly due to their acquisition 
of shares in the Osram-Robertson Lamp Works. The scarcity of raw 
materials and skilled labour and the uncertainty of the patent situation, 
as well as certain war work, which interferes with the standard output, 
made it more than likely that the revenue from that investment may 
not be quite up to this year's level in the near future. They had, how- 
ever, planned extensions, acquired improved methods of manufacture, 
and made arrangements for the starting of a research laboratory, so that 
they felt that as soon as they could go full speed ahead they should again 
reap the fullest benefit from that bold venture. Raw material prices 
were still soaring at a great height. To-day the same amount of business 
as in pre-war time necessitated the employment of nearly double the 
amount of money ; on the other hand, credit was considerably shorter, 
purchasing was more irregular, through diffieulties of transport, and funds 
must therefore be at their disposal at à moment's notice in order to secure 
materials when they were to be had. He hoped that the ordinary share- 
holders would approve their refunding the income-tax to preference 
shareholders by way of a special bonus. The ordinary shareholders were 
reaping the full benefit of the prosperity of the company, not only by an 
increased dividend, but also by the appreciation of the value of their 
shares. The directors felt that they had been just to the demands of 
labour and employees, and thus the only class suffering under present 
conditions was the preference shareholder, who had a fixed rate of income 
with an increasing rate of income-tax. 

Some ordinary shareholders thought that the results of the year 
warranted a bigger dividend. He appealed to them to be satisfied with 
their proposal. The present war would change many things— perhaps 
everything. Nothing would be quite as it was before the war, but of all 
the changes that would alter industry in this country, the electrical 
industry would undergo the most drastic transformation. Electrical 
plant in the country at the present moment was run at high pressure to 
a premature death. Under present conditions none but the most im- 
portant plant could be replaced, and the replacement and re-organisation 
necessary after the war would be a tremendous task for the existing 
electrica] companies, which had yet to make good a deficiency in output 
to cover the demand which in pre-war times was supplied by importation. 
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War had taught this country the necessity for home production. Many 
industries on which this country relied would have to modernise their 
methods and rejuvenate themselves. Electric power, heat and light 
were primary essentials in the carrying out of such a programme. The 
depletion of rolling stock in the country would have to be made good, 
and railway electrification on a large scale had suddenly appeared within 
the realm of immediate practical politics, for which many of us must 
prepare. Greater efficiency and economy throughout the country occu- 
pied the mind, not only of industrialists but also of Government de- 
partments. He was convinced of the necessity for the creation of large 
generating stations in some 15 to 20 centres throughout the kingdom, so 
that, instead of coal being transported to big power units, big power 
units would be transported to the coalfields, and after the extraction of 
by-products, electric current or gas, or both. would be transmitted to 
towns and industrial undertakings to supply power, light and heat 
through cables and pipes, and the necessity for the conveyance of coal 
by rolling stock would be reduced to a small proportion, Many indus- 
tries, especially certain chemical industries—above all, the production 
| of fertilisers—would thus become practicable in this country, whereas in 
the past they were relegated only to countries where water- power was 
available, Power, the foundation of all modern industry, would then, 
thanks to our natural resources, be produced in this country as cheaply 
as, if not more cheaply than, in any other part of the globe. Their 
capital and the skill of their directors and staff would, however, not alone 
bring about these changes which were so essential for the national benefit. 
They must, above all, have the co-operation of labour. He was happy to 
think that the relationship between the management of the company 
and Jabour throughout their history had been good— as good as that of 
any concern in the country. Yet there had been in the past occasional 
periods of tension and stress which, in spite of goodwill on both sides, 
had been difficult to overcome. He was glad to think that present 
conditions had brought about better vision. The conditions of the 
country, and more particularly the outlook after the war, had made it 
clear to all that mutual understanding was essential in the national 
interests. The leaders of industry and labour had at last met to ex- 
change views ; they were comparing notes and formulating ideas, even 
programmes, which should go far 40 remove a great many of the past 
difficulties, and he hoped that before this war was finished a means or 
machinery might he found which would solve any future difficulties. 
Mistrust and prejudice had been preached, and it required not only 
goodwill and intention, but also a period of probation and experiment of 
the most varied kind to bring home to each side & conviction of the 
sincerity of the other. After referring to the employees іп H.M. service, 
he said they were also proud of their men who were left at home. Thanks 
to their unselfish devotion, extraordinary efforts and self-denial, it had 
been possible to fill the gaps created by the absence of their brothers in 
the Army. In addition to their own increased duties, both staff and 
workpeople, had spared ncither health, time nor energy to impart their 
knowledge to women and unskilled labour, and hed devised new tools 
and methods to suit present conditions, so that the company’s output 
has not only been maintained, but considerably increased. 

The report and accounts were then adopted, a dividend of 10 per cent. 
per annum on the ordinary shares was declared, and the retiring directors 
and auditors were re-elected. The resolution to refund to the preference 
shareholders the income-tax deducted from their dividends was also 
approved. 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.—The directors’ 
report states that the trading profit of the Lancashire Electric Power Co. 
for the year 1916 amounted to £38,710, and with interest on hire purchase 
plants, &c. (£1,129), the total was £39,839, compared with £32,843 
for 1915. The balance brought forward from 1915 was £2,064, making 
the amount available for division £41,903. Debenture interest required 
£4,500 ; and £15,000 was placed to reserve fund, and a dividend of 3 per 
cent. has been declared on the share capital issued (£14,700), leaving to be 
carried forward £7,703. The units generated in 1916 were 40,842,652, 
against 35,768,064 in 1915, and 32,157,185 in 1914. The maximum load 
was 11,900 kw.: against 10,740 kw. in 1915, and 10,210 kw. in 1914; 
the horse-power connected was 30,600, against 29,000 and 27,018 rc- 
spectively. The receipts were £97,964, £72,395 and £65,433 ; the expen- 
diture was £59,254, £40,160 and £35,472, and the profit on trading 
£38,710, £32,235 and £29,961 respectively. 

The revenue account of the Lancashire Power Construction Со. shows 
that the total interest, dividend and other receipts for the year ended 
March 31, 1917, amounted to £19,205. 1s. 4d., and after deducting deben- 
ture interest, trustees! fees and general charges payable (£15,468. 7s. 2d.) 
there is an available balance of £3,736. 145. 2d., which it is proposed to 
carry to reserve. The bill to re-arrange the capital of the company and 
for other purposes, having passed both Houses of Parliament and received 
the Royal Assent, the rearrangement of the company's capital will now be 
proceeded with. 

NORTH MELBOURNE ELECTRIC TRAMWAYS & LIGHTING CO .(LTD.)— 
The gross reccipts for the year ended Sept. 30 last, show an increase from 
£33.462 to £40,328. The expenses (principally due to increased wages 
and high cost of materials and freight) increased from £21,730 to £28,888 ; 
the net revenue was £11,470, compared with £11,732. Capital expendi- 
ture amounted to £1,917. А contract has been entered into with Mel. 
hourne City Council for the lighting of Flemington and Kensington, and 
the work of laying the mains and erecting the standards is being pro- 
ceeded with. 

W. & T. AVERY (LTD.)— After making provisions for depreciation, 
excess profits duty, munitions levy and reserve, the available balance is 
£53,740. A further dividend of 10 per cent. (less tax), making, with the 
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interim dividend, 124 per cent. for the past year, has been declared ; 
£13,000 has been placed to reserve, and £12,564 carried forward. 

At the extraordinary general meeting, held on the 17th inst., it was 
decided to alter the articles of association to extend the scope of the 
business, so as to include the following: “ Mechanical and electrical 
engineers, clectricians, manufacturers of machines and appliances for the 
generation, storage and distribution of electricity, hardware and tool 
makers, machinists, &e.”. 


cr 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES.. 

ALFRED HERBERT (RUSSIA) (LTD.) (147,920.)—Private company. 
reg. July 10, capital £25,000 in £1 shares, to carry on in Russia or elee- 
where the business of buving, selling. manufacturing, repairing and 
letting on hire machines, machine tools and plant, electric, hydraulic and 
mechanical engineers, &c. Permanent governing director, A. Herbert. 

ATWELL FOUNDRIES (LTD) (147,857).— Private company, reg. July 
2, capital £5,000 in £1 shares., Iron, aluminium, copper, tin, bronze, 
brass and steel founders and casters, boiler makers, wire drawers, cable 
manufacturers, electricians, &c. First directors are :— E. H. Sollas and 
.S. W. Oakley. Reg. office: 52, Gracechurch.strect, Е.С. 

С. A. CARPENTER (LTD.) (147,868).— Private company. reg, July 3. 
capital £4,000 in 3,000 10 per cent. non-cumulative preference shares of 
£1 and 20,000 deferred shares of 1s. each, to take over the patent rights 
of C. A. Carpenter, connected with burglar and fire alarms, and to carry 
on the business of electrical and general engineers, &c. Reg. office: 79, 
Gresham-street, Е.С. 

LOCHSIDE ENGINEERING CO. (LTD.) (147,897).— Private company, 
reg. July 6, capital £10,000 in 9,500 preferred ordinary '' A ” shares of 
£1 and 10,000 deferred ordinary '' B ” shares of 1s. each. mechanical and 
electrical engineers, founders, &c. Agreement with M. L. Jones. First 
directors are :—R. Mitchell, J. O. Early, Е. J. Roden, T. T. Williams and 
M. L. Jones. Reg. office: 117, Victoria-street, S.W. 

MARINE METAL СО. (LTD.) (157,855.)— Private company, reg. June 
30, capital £10,000 in £1 shares, concentrators, smelters, crushers, refiners 
and treaters of ores, minerals and alloys, engineers, founders, metal 
workers, manufacturers of electrical or other furnaces, &c. 


MORTGAGES AND CHARGES. 

ELECTRICAL CONTRACTS & MAINTENANCE CO. (LTD.)— Particulares 
of £3,000 debentures created June 20, 1917, have been filed, whole amount 
being now issued. Property charged: company's undertaking and 
property, present and future. No trustces. 

TYNE ELECTRIC STEEL FOUNDRIES (LTD.)—JIssue on June 19, 1917, 
of £200 and on June 25 of £100 debentures, part of a series of which par- 
ticulars have already been filed. 


RECEIVERSHIP. 


PULLAN ENGINEERING CO. (LTD.)—Notice of appointment of T. 
Paton, 3, Piccadilly, Bradford, as receiver and manager on June 21, 1917, 
under powers contained in debenture dated Nov. 18, 1916, has been filed. 


CITY NOTES. 


p | 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The directors 
have issued an interim report of the position of the company. It is 
stated that in 1900 the City of Vancouver entered into an agreement 
with the company which contained a clause for the purchase of the com- 
pany’s undertaking under certain conditions, but recently the corpora- 
tion promoted a bill to enable them to engage in electricity supply. and 
the Legislature has now passed this bill, which will enable the city to 
compete with electric light and power business after June 1, 1919. It is 
also pointed out that in view of the provision of the company's franchise 
and the special clauses on the subject contained in'the Vancouver In- 
corporation Act, it cannot be contended that the company's charges for 
light and power afford any justification for the breach by the Legislature 
of a bargain made 17 ycars ago on the faith of which the company has 
invested many million pounds in British Columbia. The report also 
deals with the position of the company's employees, &c. 

CREED & CO. (LIMITED & REDUGED).—-A petition for confirming а 
resolution reducing the capital of this company from £130,000 to £90,000 
will be heard by Mr. Justice Eve on July 24. 

MATHER & PLATT (LTD.)—An interim dividend of 5 per cent. (les 
tax) has been declared on the ordinary shares for the half-year ended 
June 30, being at the rate of 10 per cent. per annum. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—An interim dividend 

of 2 per cent. per annum (1s. per share) has been declared on the ordinary 
shares for the past half-year. 
. RANSOMES, SIMS & JEFFERIES (LTD.)—Messrs. James A. Goodwyn, 
John H. W. Pawlyn and Victor W. Bone, who have all been responsible 
members of the staff for many years, have joined the Board as шапак шӯ 
directors. 
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THE ROUND TABLE. 
By “ КУА.” 

According to а recent newspaper report a householder 
applied at the local police station to ask for advice in connection 
with war bread. He produced a sample which he could not 
eat, and which on no account must he throw away. After this 
experience it would be as well if Mr. Selvey or some other fuel 
expert inquired into the calorific value of this material, It 
may be that a lot of B.T.U.s might with advantage be con- 
verted into B.O.T.U.s. 

* * * * 

It is be. oming more and more apparent that the Coal Con- 
troller will function only in respect of the transport and not 
of the price nor the quality of our coal. In other words, though 
he is Coal Controller he is in no sense smoke or soot controller. 

* * * * 

Through the courtesy of British Insulated & Helsby Cables 
I am able to reproduce this quite artistic little snapshot of the 
Lady Cable Layers. Now that the navvies are all over-seas 
potting Huns or making roads, the laying of cables must still be 
carried on. But I think there might be some improvement 
on the trousers. Why not putties in Blackley or Guttaroid 
tapes? They would be more in keeping with the work in 
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THE LADY CABLE LAYERS AT WORK. 


hand, and I’m sure the ladies would put them on becomingly. 
Incidentally, I understand that cable laying is conducive to 
improvement in one’s vocabulary ; the " lady ganger " m the 
picture (with the lamp) looks too charming even in trousers to 
be given to strong language. ‘I wonder what she says when the 
"gang ” put a kink in the cable and try to straighten it out 
with sledge-hammers. , " * * 

There are no flies on the editor of ** Edison Life." Му copy 
for June has just arrived from Boston, and contains the follow- 
ing, which set me figuring :— 

In anticipation of the preparations necessary Congress voted a war 

loan of $7,000,000,000, an amount of money equivalent to an expen- 
diture of approximately $7 per minute since the beginning of time. 
I thought it was a very tall claim, but work it out yourself. 
There are over half a million minutes in the year. Still, I 
expect Mr. Hope Jones would dispute that that was the begin- 
ning of time ! 
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THIRTY-SEVEN YEARS AGO. 
[From Тне Ergcrerician, July 17, 1880.] 


MoNTREAL.—Experiments have been made with the electric light — 


for the purpose of ascertaining how far it would permit of continuous 
work in the harbour. It was found that practically loading and 
unloading vessels could be carried on by its aid as well by night as by 
day. 
STRIKE OF TELEGRAPH Boys.—It is stated that the telegraph boys 
of Newcastle-on-Tyne object to a reduction of the payment per 
message delivered, and in consequence, to the number of more than 
80, have struck work. We think the boys have been ill-advised, and 
that it would have been better to have had the case considered care- 
fully by the central authorities before takng siuch a rash step. 
STOPPING ENGINES.—An improved method of stopping engines 
has been devised by Mr. James Tate. The main object of this 
device is to enable any child or unskilled person in any part of a mill 
to stop the engine in case of an accident. By touching a spring 
similar to the spring of an electric bell an electric ball is set in 
motion, and the ball drops and shuts one of the valves, which pre- 


vents the steam from escaping, and the engine is brought to a stand- 


still. | 

There may, indeed, be a tendency of all the present energies of 
nature ultimately to pass into one uniformly-diffused heat quiver ; 
it may be, indeed, that, in some incalculably remote age, all the 
changes will have been rung upon the present distribution of the 
forms of energy, and that the vitality of all nature will exist merely 
in a universal pulse. Yet the grand generalisation of modern times 
constrains us to believe that in that pulse will be found the exact 
representation of every motion and form of energy at present operat- 
ing around us, that, in fact, energy is co-eternal with matter. 
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The Diffusa Reflector Fitting — The Sun Electrical Co. (Ltd.), 
118 and 120, Charing Cross-road, London, W.C. 2, has placed on the 
market а new type of Sunlite P.E. reflector fitting. This unit is 
designed for use with half-watt lamps and consists of a standard 
Sunlite P. E. extensive reflector fitting, having an opafescent reflector 
bowl suspended from it by three chains and ingenious spring clips. 
These clips, while securely holding the bottom reflector in position, 


` do away with the necessity of boring the glass bowl. The bowl is so 


placed in relation to the top reflector that the resulting illumination 
is a combination of diffused and indirect light. The lighting eflect is 
similar to that obtained with the company's standard scm: ndirect 
unit, but is concentrated over a slightly small:. arca. ‘Lh: three- 


point suspension does away with the shadows usually thrown by 


` ring fittings. Ample ventilation is provided, there being in addition 


to the opening between the top reflector and bowl adequate ventila- 
tion}holes in the neck of the fitting, which is shown in the accom- 
panying illustration. This system of lighting is especially suitable 
for use where fine intricate work involving great accuracy 18 carried 
out, as it does not tire the eyes. | ' 


GRAN ІС 
High inertia machinery, such as crushing mille, individually 


riven by electric power impose abnormal stresses on the 
motor starter for which special provision must 


made. 


No. 30. MULTIPLE SWITCH STARTERS 
with TOGGLE JOINT interlocking levers 
and HEAVY LAMINATED CONTACTS. 


Sliding contact starters under such conditions have only a 
short life and require constant renewale. 

ultiple Lever 
service satisfactorily and give full protection to the motor. 


IGRANIC ELECTRIC C? L'~ 147, QUEEN VICTORIA STREET. LONDON. 
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tarters. always withstand this severe 
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SIEMENS 
STANDARD 
ELECTRIC MOTORS 


For Direct Current. For Three-phase Current. 


for 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orrice: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
се Pens WxsTEBRN 6:29. Telegrams: 'StgwBBALOS, Kens, Loxpon.’ | 
* Lamp and Supplics Dept.: 38 & 59, UPPER THAMES STREET, E.C. 4. 
Telephono: City 5350. Telegrams: ‘‘Stemoror, CENT., LONDON.” 

“a HOME BRANCH ADDRESSES: 
BiguiNGBAx—Central Ho., New St. | MANCHESTER—196, Deansgate. 
Bristot—30, Bridge Street. Ne wvasTLe—64-68, Collingwood 
Сляпртғт—89, Rt. Mary Street. BukrrIRLD—92, High St. (Bldgs. 
GLascow—t6, Waterloo Street. Soutuampros—46, High Street. 


Branches in Principal Towns Abroad. 


“FORMITE” 


(Trade Mark) 


For Moulded & Built Up Insulation 


HEAT, ACID & SOLVENT RESISTING. 


Apply— 


PINCHIN JOHNSON & CO., Ltd., 


MINERVA HOUSE, BEVIS MARKS, LONDON, E.C. 


Sole Selling Agents for 


THE DAMARD LACQUER CO., Ltd., 


BIRMINGHAM. 


E. SHOWELL & SONS, BP: 


STIROHLEY, BIRMINGHAM. 


SOLID FORGED BRASS WING NUTS. 


Tapped Standard Whitworth and B.A. Standard. 


: Made from No. 1 tapped }” to No. 9 tapped Y. 
Sole py for the Electrical Trade :— 


3, STAPLE INN, 
LIONEL ROBINSON, LONDON, W.C. 


TELEPHONE : Holborn 6323. 


JuLY 20, 1917. 


ELECTRIC DRIVE IN HOSIERY FACTORY. 


Early in 1914 Messrs. George Brettle & Co. (Ltd.), the well-known 
firm of hosiery manufacturers, decided to extend and re-equip 
their Belper works, the alterations covering the conversion of their 
power plant from a single steam engine to an electric drive, in addi. 
tion to the installation of an important textile plant of the latest 
description. The outbreak of war and the subsequent building 
restrictions unfortunately curtailed the extensions to agcertain 
extent. Nevertheless, the results obtained both in regardsto the 
enormous increase of output апа һе great reduction in the, costfof 


Ета. 1. 


power generated, invest the installation with a special interest, both 
to electrical and to. textile engineers. The increase of output he 
been obtained through the installation of a large number of the latest 


pattern of textile machines, while the reduction in the cost of power 


is directly attributable to the conversion to the electric drive. 
Almost immediately after the conversion was commenced,’ Messrs 
Brettle received important and very urgent contracts for the supply 
of clothing to the Army, which precluded the stoppage of any part of 
their factory for effecting the change over, and the electrical con 
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tractors, the General Electric Co. (Ltd.), of Witton, Birminghar: 
and 67, Queen Victoria-street, London, E.C., undertook to complete 
their contract without any stoppage except during ordinary closing 
hours, and this undertaking was fully complied with. Contemporary 
with the scheme for modernising their power plant, Messrs. Brettle 
decided that a favourable opportunity presented itself to replace 
their existing high pressure gas lighting by electric light, and thi 
work was also entrusted to the General Electric Co. 

The power plant installed consists of two “ Witton " continuous 


. current interpole dynamos of 50 kw. and 25 kw. capacity respec 
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Canadian and Indian 


MICA 


CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 lbs. 


Peerless: Leatheroid Insulation. 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 
Pure Asbestos Woven Tape and Hollow Braid. 
Vulcanized Fibre Sheet, Tube and Rod. 
Ebonite—Sheet, Tube and Rod. 

Presspahn and Insulating Papers, Felts, Варе. 
Electrical Pure Rubber and Adhesive Tape. 


WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER & SONS, 


Tele Established 1868. 
Attwate re, | Presten, Hopwood St. Mills, Codai 
5th Edition A BC 


Р ТЕРА | PRESTON ° & Western Union. 


J. P. DEVINE CO., Burrao. 


MANUFACTURERS OF 


Vacuum Drying and impregnating Plani. 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in the United States 

and Canada as the leading manufacturers and experts 

in Vacuum Drying and Impregnating Plant and have 
over 1,500 such plants in successfui operation. 


AIR PUMPS, COMPRESSORS, 
VULCANISERS, 
CONDENSING PLANT. 


Solvent Recovery and Derisinating 
Plant a Speciality. 


Sole Representative : 
JAMES LIVINGSTON, LTD. 


IMPERIAL HOUSE, KINGSWAY, W.C. 


Telegvams and Cables ; Telephone : 
*"ConmAnY, Lowsom,” GhRRARD 2306. 
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LIBERTY лмо FREEDOM. 


It has been well said that the price 
of Liberty is eternal vigilance. 


The price of Freedom from troubles 
in the erection and use of Electrical 
Conductors is the current price of 
Simplex Conduits Fittings and Ac- 
cessories. 


That Freedom also is purchased by the 
same eternal vigilance in all the pro- 
cesses of manufacture. 


The price includes not only: value in . 
material things, but the added value 
that is contained in 20 years of ex- 
perience in the selection of the fittest, 
and the elimination of the “good 
enough." 


SIMPLEX CONDUITS LIMITED 


GARRISON LANE, BIRMINGHAM. 


Lonpon— LivERPOOL— 
113-117, Charing Cross Rd, W.C. 96, Whitechapel. 
R— ] 
16, Corporation Street, cS NUN idu сое 
ANSRA— 
72a, Waterloo Street, 14, Heathfield Street, 
EW — 1РР— 
61, High Bridge. 4, Westgate Street, 
RISTOL— srg rte ~ 
10 & 11, Denmark Strest, 1. Crimon Piace, 
Su EFF IEL D— 281-3, Atterclitte Common. 
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REGULATING a 
RESISTANCES fl Y 


pru em "”) 
A) T J] en : 
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ISENTHAL 
& CO., Ltd. 


(Department 4) 


Denzil Works, 
Willesden, LONDON, N.W.10. 


Contractors to the Admiralty, War Office, 
India Office, Colonial Office, Postmaster- 
General, &c. 


"BACK OF BOARD" TYPE—FOR FIELD REGULATION. 


LIST ON 
REQUEST. 


FOR 


High and Low Tension 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION 'CO., Ltd. 
SUTTON, SURREY, ENGLAND. 
ABC Code 5th Edition. Telephone: Sutton 773. 


For Effective Impregnation 
use “LAGWATT” 


Black or Golden Brown. 
JENSON & NICHOLSON, Ltd. 
" Insulating Varnish — Department,, 


REWIN DIN G REPAIRING 


of ARMATURES, MOTORS & DYNAMOS. 


PROMPT EXECUTION and MODERATE CHARGES. 


A. BROWN, 1, Norgrove St., BALHAM, S.W. 12 


Goswell Works, Stratford, E.15. 


tively, being belt driven from two Hornsby^town gas engines, 
These dynamos supply electric current to a switchboard Which 
is arranged for either single or parallel running. Building 
restrictions precluded the erection of a new power house, and resort 
had to be made to two spare store rooms, which.-were slightly altered 
and turned into a useful, though slightly cramped engine room. In 
installing the electric motors the chief difficulty to be contended with 
was the fact that all the textile machines already existing in the fac- 
tory were designed for a drive from slow-speed line shafts operated 
from a slow-spced steam engine, so that the possibility of an indi- 
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vidual drive to each of the larger machines, however desirable, was 
precluded by reason of the number of countershafts which would 
have to be employed. After a number of tests for power consump 
tion had been carried out by the contractors, it was decided to 
regroup the machines on to existing line shafts into banks of approxi- 
mately the same power consumption, and, in order to take advantage 
of the benefits which naturally accrue from the installation of one 
size of motor only, the 3 н.р. motor running at 700 revs. per min. waa 
adopted as a standard, and, with one exception, the whole of the 
motors throughout the factory are of this size. A number of views 
are given of the latest pattern machinery installed in these works, and 
afford an excellent illustration of the practicability of fixing motors 
in positions where they occupy no floor space. Considerably more 
than half the motors are carried on window sills, with the result that 
the floor is left entirely clear for the arrangement of the bulky 
textile machines in even and uninterrupted banks. Fig. 1 shows one 
of the knitting rooms, including seamers, leggers and similar plant. 
As textile manufacturers are well aware, next to reliability the 
first. necessity in connection with their power plant is constant speed ; 
and those who are conversant. with the electric drive will realise the 
benefit which Messrs. Brettle have derived in this direction from the 
conversion, apart from the great saving which has accrued through 


LONDON & ** 


. LANCASHIRE 
FIRE . 


INSURANCE COMPANY 
L! 


m 
FIRE — ACCIDENT-— MARINE. 


BOILERS, ENGINES, 
ELECTRICAL PLANT, &c., 


insured against Damage by Breakdown, &c. 
REGULAR INSPECTIONS by Staff of Expert Engineers. 


SEOURITY - £6,652,243. 


Full information on application to 


45, DALE STREET, LIVERPOOL - 
Head Offices { 155, LEADENHALL STREET, E.C. 


— am oe = 


: 


уст 20, 1917. THE ELECTRICIAN. 649 


„ш аз о» эз ер ар ess SOV Se Bees “з єз “з аз =з аз 00 «з «з аз аз ср TTT 


Cables for Lighting, Power, 
Tel graphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
} bo phor Bronze Wires. 
Brass Rod. 

Bra:s Forgings. 
Enamelled Wires. 
` Cotton Covered Wires. 

. Aerial Cables. 
Join: Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 


Exploders. 


WE WANT YOUR MONEY. 


That is why we try our level best 
to give you the highest and most 


enduring. value in exchange. 


Our aim is extraction without exaction. 


Shot Firing Cables. 
Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


We endeavour, by faithful service, to 
render the process so beneficial that 
you will come back for more—and 


then some. 


Please examine the list of inducements 


on the left. 


age XD «b GD GD Gb чо ED UD UD UM 
“ween OSS MB Se BO eS POSS = = == CEN 


BRITISH INSULATED & HELSBY CABLES, 


Cablemakers and Electrical Engineers; 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 


Branch Offices in: 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


iN 


PEEBLES Bruce Peebles & Co., Ltd. 


QUARANTEED SEOOND HAND 


M O T O Fe fs ELECTRICAL MACHINERY 


THE VICTORIA ELECTRIC PLANT CO., T x of MA 
SPENSER STREET, WESTMINSTER, S.W Engineers, Edinburgh. 
Раи Victoria 4026, Creme: Vicminster, Sowest London, 


650 | THE ELECTRICIAN. Jo 20, 1917, 


A , ve ML 
/ A T uar 
ADM ^ 
* 


А 


P 


" 
"7 


7; "S 
А : 
2/27, А pe. 


PARAGON 


Earth Cone 


ensures a 


Certain 
& 


Permanent 


Earth. 


Exhaustive tests have proved 
that the Paragon Cone keeps 
the earth moist for an in- 
definite period, thus ensuring 
a reliable contact. The fact 
that engineers in all parts of 
the world are frequently 
sending repeat orders is a 
sound testimony toits merits. 


Write fo-day for 
lilustrated folder. 


SCHOLEY & CO., Ltd., 


56, Victoria Street, 
LONDON, S.W.1. 


| FIRES 
BELLING Zi 
BOILERS 
OVENS 


ALSO ALL KINDS OF SPECIAL ELECTRICAL APPARATUS 
FOR MUNITION WORKS & MANUFACTURING PURPOSES 


BELLING & CO. 


ELECTRIC HEATING & COOKING SPECIALISTS, 


Derby Road Works, Montague Road, 
UPPER EDMONTON, LONDON, N. 


SN 3 
xS SESE 
А09 -T 
$ 


N 
ANY 
\\ 


SS 
SS x 


z^ 
#, 
7 
LY 


` SOO 
М ` 
CNN e ` 
SS q N 
М ^ У 
NÜ ^ 
iS N М, 
= tp ġe > 
bi B i 
*.a"a y ` 
т. ` y + 
. * - "" o" a" > = Р, pi^ "uo 
АА t$, 0 eee eee tet TOSA a" EPFL * У 
ee e AD pt et a” А D» 4 А 
— E 
prem Agd 
а 29е T " 4. pad 
MOD et UNDER DETUR ЖҮЛ YD« OOo te gs Oren Saher ats felts tases 
. . . .. LI е е . * 
ee ad el eee ee М T m» 


^ 


SS NS 
"A. 


freedom from *' shuts-down " which were of necessity very frequent 
when the plant consisted of one engine driving the whole works 
through a forest of line shafts and beltings. Fig. 2 showa a few of 


‘the machines for knitting circular hose. | 


One of Messrs. Brettle's latest developments has been the organisa- 
tion of a department for the manufacture of, fabric gloves, and here 
again the adaptability of electrical drives has been demonstrated, 
Owing to the building restrictions, Messrs. Brettle were compelled to 
find for this factory premises opposite the main factory. Whilst 
remodelling their works, Messrs. Brettle, having in mind the welfare of 
their employees, installed a number of electric fans where necessary to 
improve ventilation. Previously the ironing was effected by 28 lb. 
irons prepared in steam-heated ovens. The work is now done by 
17 lb. irons, which reduction in weight greatly lessens the labour of 
the ironers, apart from the fact that they do not now have to carry 
the 281b. irons to and fro from the ovens to their bench. The 
ability to work continuously with a uniform heat has also been a 
factor tending to increased output. Fig. 3 shows one of the ironing 
rooms in which the finished products are pressed by “ Magnet" 
electric irons. 

The whole works is now lighted by '" Osram” and “ Atmos” 
lamps, according to the intensity of light demanded by the various 
textile operations. Suitable reflectors have been utilised at every 
point to meet the special requirements of the situation, and the great 
amount of eye-strain which has thereby been avoided could only be 
realised by those whose experience permitted a comparison of doing 
intricate work under this type of reflector.and under a high-pressure 
gas mantle. 

With the aid of the new textile machines installed during the altera- 
tions, and as a direct outcome from the speed constancy and of the 
freedom from breakdowns, the output of the factory is now 230 per 
cent. greater than it was when the conversion was taken in hand; 
yet, after making allowances for increase on cost of coal, gas, &c., 
the total running cost is now some 20 per cent. less per annum than 
originally, even including the coal, &c., for one boiler which is still 
kept understeam all the year round for the supply of hot water for 
the washing plant. There has, in addition, been a considerable 
saving on the maintenance charges owing to the large amount of 
gearing, shafting and belting which has been eliminated by the 
change, but unfortunately no accurate figures are available to enable 
an estimate to be formed of the saving in this respect. The whole of 
the electrica] equipment and power plant was manufactured by the 
General Electric Co. (Ltd.) at their various works, and Messrs. 
Brettle are to be congratulated on the success of their progressive 
efforts. 


Swedish Patent Law.—In virtue of the Law of May 19, 1917, 
special regulations which have been made with regard to the pro 
tection of certain foreign patents cane into force on May 24. 

The purport of the regulations is that & foreign patent application 
lodged in a foreign State after July 31, 1913, can claim priority in Sweden 
from the date when the foreign application was lodged, provided (1) that 
the foreign State in which the foreign application is first lodged issues 
reciprocal regulations, and (2) that the applichtion for a Swedish patent is 
lodged before Aug. 24, 1918. The application of the law is, however, 
made subject to the issue of a Royal Decree, which has not yet been pub- 
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NOTES. 


Industrial Unrest. 
| WITH commendable promptitude the Commission of Inquiry 
uto Industrial Unrest, which was only appointed on June 
12th, has completed its task in five weeks, and the results of its 
deliberations have now appeared in the daily press, with a 
summary by Mr. G. №. Barnes. The recommendations are 
given under 14 headings, and of these we think it will be agreed 
that the most important is the first, which refers to food prices. 
The opinion is expressed that there should be an immediate 
reduction in prices, the increased price of food being borne to 
‘me extent by the Government. There will probably be 
Some difference of opinion as to the desirability of the Govern- 
ment bearing any of the cost. Leaving this point on one side, 
however. what is undoubtedly in the mind of the working man 
is that the price of food commodities have been increased far 
more than the increased cost of production. We quite believe 
that the working classes would not grumble about paying the 
acreased cost in so far as this has been rendered inevitable by 
Var conditions, but they very rightly object to paying high 
Эпсез if by go doing they merely provide the middleman and 
Hohteer with increased wealth—profits which are obtained 
Mostly at the expense of the nation by taking advantage of 
National difficulties, and not as a true return for services ren- 
ered. Something has been done in the regulation of food 
Prices, but in such a way as to be largely ineffective from the 
pomt of view of the consumer, and so that the middleman and 
tetaller have been unaffected. 


Lack of Confidence. -— 
one ios other points that arc brought forward by the Report, 
Ment n. important is lack of confidence in the Govern- 
7 ee I$ lack of confidence appears to be due to a number 
Ment of For example, there has been delay in the settle- 
Without Sputes ; in some instances 10 weeks have elapsed 
Matt а settlement, whereas if a st.ike has taken place the 
er has been put right in a few days. Then there is the 


that there is inequality of sacrifice. Other causes are incon- 

siderate treatment of women, delay in granting pensions to 

soldiers and other reasons to which we need not refer. We 

feel that this lack of confidence, at the root of which there 

probably lies a lack of frankness on the part of the Govern- 

ment and the idea that the working classes may рео some 

extent disregarded in framing regulations, is a most important 
matter, for the simple reason that it is easy for doubts to arise 
in a somewhat indefinite way, and when once thev have taken 
root they are difficult to eradicate. At the same time, lack of 
confidence leads to instability ; it is an insidious source of 
trouble, and, therefore, from every point of view steps should 
be taken to eliminate any cause which may lead to this feeling. 
More intimate contact between emplover and emploved, as 
outhned in the Whitley Report (which is endorsed) will help in 
this respect. It would а!зо be well if irresponsible criticisms, 

made in ignorance of the facts and of the difficulties, were: 
more often refuted by those in authority. 
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Prof. Spooner on Industrial Fatigue. 

THE inclusion of industrial fatigue in this report as a cause of 
labour unrest makes the appearance of Prof. Н. J. SPooNER's 
articles on this subject very opportune. They have been 
issued by the Labour Co-partnership Association, and include 
prefatory remarks by Sir Ковевт HapriELp, F.R.S., and Mr, 
J. К. Crynes, М.Р. Sir Ковевт makes the interesting state- 
ment that his firm adopted a 48-hour week 23 years ago, and 
found it a decided advantage. Also, during the early part of 
the war, with the exception of one or two holidays, his firm ran 
for 18 months without a stop from Monday morning to Sunday 
night, but this was not found to pay. Consequently, Sunday 
work has now been knocked off, with the result that the output 
has been equally great. Mr. CLYNES refers briefly to the im- 
pression which has been forced upon the workman that when 
changes have been proposed to secure increased output such 
changes have in the past led to reduced wage rates. It is 
pointed out that increased production is all important, but this 
should carry with it increased rewards to the producer, and 
the producer himself should be regarded as a man first and as a 
workman afterwards. With these sentiments we think every 
enlightened employer will ag:ee. 

Some Points for Consideration. 

WITH regard to Prof. SPooxER'S articles, these include much 
with which our readers are already familiar, put in a brief but 
readable form. It is pointed out that the most efficient length 
of working day is not necessarily the same for every employ- 
ment, and that often equal or greater output is obtained by 
shortening the day, with material advantage to the worker. 
Reference is made to the difficult question of restriction of out- 
put, and it 1s pointed out that if a workman's fear of unemploy- 
ment, due to increased output, isto be abolished we must so 
organise our industries that the employees who work to the 
best of their ability may be reasonably free from anxiety. If 
that is done then scientific management should give rise to no 
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fears, it being understood that such management when applied 
to piece work does not mean the cutting of rates. One 
of the many problems about which there has been much talk, 
but comparatively little done so far, is undoubtedly the difficult 
problem of housing. We notice that this is one of the subjects 
to which reference is made in the report on industrial unrest, 
and we believe that the conditions at some munition centres 
have been excecdingly bad. This may be unavoidable under 
present conditions, but it will call for serious remedy when 
peace returns. The most important point of all, however, is 
the “ after-war attitude," and with regard to this the words 
of Lorn LEVERHULMSE cannot he taken too much to heart, in 
which he remarks that industrial defeat will be certain if our 
organisation is founded on attempted oppression of labour on 
the one hand or restriction of output by labour on the other. 
We only hope that neither Labour norCapital will adopt an 
uncompromising attitude. 


Alleged Preferential Charges at Hackney. 

ONCE again the gas interests have sought to substantiate 
the charge of preferential rates against an electricity under- 
taking. In this instance it is the Hackney Borough Council 
which was the object of attack. There is nothing peculiar 
. in the tariffs that are available at Hackney. There are the 
usual maximum demand and flat rate tarifls, and since there 
are numerous power consumers these are given the very 
reasonable concession that they may use up to 20 per cent. of 
the electrical energy with which they are supplied for purposes 
of factory lighting, the charge for this being at the power rate. 
The contention of the Gas Light & Coke Co., by whom the 
action was brought, was that this tariff drew a distinction, 
which was not permissible, between one lighting consumer and 
another. The lighting consumer who required no power paid 
at a higher rate than the lighting consumer who was also a 
power consumer in so far as lighting was concerned ; there- 
fore, it was argued, there was preferential charging. 

! een ees à; 
The True Criterion. 

SucH a contention, however, is fallacious. The Electric 
Lighting Act of 1882 provides that any person is entitled to а 
supply on the same terms as any other person under *' similar 
circumstances." The circumstances of a power consumer are 
not the same as those of a lighting consumer. If it is argued 
that there is differentiation between two lighting consumers, 
it is forgotten that a lighting consumer who takes power is not 
in similar circumstances to one who takes no power. The 
case is very different from that at Long Eaton, where a charge 
of undue preference was proved, for there the difference in rate 
depended on whether the consumer was using gas or not. 
“ Similar circumstances " must, of course, be from the elec- 
trical point of view, and cannot depend upon gas or any other 
outside causes. We ате glad to note that Mr. Justice ASTBURY, 
' before whom the case was brought, fully appreciated the points 
at issue, and last Wednesday gave judgment in favour ‘of the 
defendants. Thus another attempt ot the gas interests to 
hamper electricity supply bas failed. We congratulate the 
Hackney Borough Council upon their success in defending 
their position, for it would have been a serious matter for 
electricity supply undertakings if their defence had failed. 
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Medal Awarded to Orville Wright.— The Royal Society of 
Arts has awarded the Albert Medal for the vear to Orville 
Wright. ^* in recognition of the value of the services of Orville 
and Wilbur Wright to the solution of the problem of mechanical 
flight." 
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Electric Supply Company's Majority.—EnkATUM.— We 
regret that in our note on this subject last week it was stated 
that the applications to the Company per annum amounted to 


.9,000 kw. This should have been 5,000 kw. 


Suggested Tax on Electricity in the U.S.A.- It appears 
that in their search for war revenue the authorities in the 
United States have had in mind a tax on electricity designed 
to raise 1,800 million dollars. It is believed, however, that the 
suggestion will not be accepted in the House, in view of the 
recognition that any such tax will inevitably be passed on to 
the consumer. | 


Refractory Materials Available for Glass Manufacture.— 
The above subject was discussed at a joint meeting of the 
Faraday Society and the Society of Glass Technology at the 
University of Sheffield on June 21th, Prof. Ripper. Vice- 
Chancellor of the University presiding. The object of the 
meeting was to promote the development of local clays and 
other materials applicable to the manufacture of refractory 
objects required in glass technology. Asan instance, the varie- 
ties of clay needed for making pots for glass furnaces was men- 
tioned. | 

“Theory of the Submarine Telegraph and TelephoneCable.”’ | 
—A number of articles on this subject by Dr. H. W. Malcolm: 
appeared in THE ELECTRICIAN in 1912 and following years. 
These articles have now been published in book form with 
mitch additional matter. Apart from the introduction, the 
subject is divided up into four parts, dealing respectively with 
purely periodic phenomena (the telephone cable), purely 
transient phenomena (the telegraph cable), methods of tele 
graphic transmission, and, lastly. with the future progress of 
cable telegraphy. A review of the work will appear in our 
columns in due course. 


Board of Trade Committee on Electric Power Supply.— 
The Association of Municipal Corporations has issued a circular 
letter with regard to this Committee. The Association states 
that three witnesses have been nominated by the Association 
to give evidence before the Committee from the City of Leeds 
and the Boroughs of Blackburn and Sutton Coldfeld respec- 
tively. It is pointed out that the following (amongst other 
questions) will probably come under consideration :—(а) The 
question of forming erftirely new and large areas of supply 
and distribution irrespective of existing municipal boundaries; 
(b) the question of the constitution of the managing body to 
deal with the supply in each of these areas. The Association 
asks to be furnished with any observations which the Councils 
think would be useful for their witnesses to have. 


Aeronautical Research.—From the annual report of the 
Advisory Committee for Aeronautics for 1916-17, which has 
recently been issued, it appears that a good deal of research 
work has been carried out. 2 | 

Owing to the war, an increasing number of special problems have been 
presented for investigation and these have constantly occupied the at- 
tention of the staffs, both at the National Physical Laboratory and the 
Royal Aircraft Factory. The subjects dealt with include the testing of 
aeroplane models, experimental work in aerodynamics, strength of con- 
struction combined with lightness, experimental work of engines, and 
investigation of light alloys. Seaplane floats have been tested in the 
William Froude National Tank, and this work is extending. Expert 
ments relating to bombs have been continued. The Committee 18 
indebted to Prof. Karl Pearson, F.R.S., for communicating the result 
of his calculations of bomb trajectories. This question has also been 
the subject of investigation at the National Physical Laboratory. Prob- 
lems in connection with the aeroplane compass have been further con- 
sidered, Other instruments and apparatus for use on aircraft have also 
been investigated. 


Diesel Engine Users! Association.— At the June meeting 
of the Diesel Engine Users’ Association, the result of the nego- 
tiations with ther inland Revenue authorities zin , regard и 
allowances for depreciation of Diesel engines for income tas 
assessment was announced (namely, a rate of 10 per cent.. to 
remain in force for three vears after the war). Some further 
discussion took place on the Paper by Mr. Geoffrey Porter, 
read at the previous meeting, on " Tar Oil Fuel and Die 
Engines," the question of the influence of sulphur in fuel oils 
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receiving special attention. The full discussion of this Paper 
is being reprinted and copies will be available on application 
to the hon. secretary (Mr. Percy Still, 19, Cadogan-gardens, 
SW. 3). The President also announced that reprints of the 
report by Dr. E. Graefe on " The Influence of Sulphur in 
Liquid Fuels in Inter-Combustion Engines,” previously 
issued in February, 1915, would again be sent out to members 
and subscribers to the Association. 


Tests of Electric Vehicles.— We have received from Mr. J. 
A. Priestlev. cleansing superintendent at Sheffield, the following 
tests of the travelling time of horse vehicle. petrol wagon and 
electric vehicle over a measured mile, with stops as shown :-— 

Horse and Cart. 
Total travelling timc. 
€—— n (€ 33 mins., 31} secs. 


Stopping every 10 vards 
5 2Ü* ay. невен are edt 32 ,, 24 , 
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14 mins., 48 secs. 

ENS ATETEA СҮЛ lO , öll, 

А Electric Vehicle. 

Stopping every 10 уагх........................ 
20 


*e606250v9*90080€09«47999522c08a29299 


11 mins., 20 sees, 
9 gs, 0" 
Average time taken by each vehicle to cover 10 yards and 


2) vards distances from starting to stop :-- 
10 vards. 20 yards. 
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Horse and cart ..... €——À Nieves reas 11:4 sees. 22:1 secs. 
Petrol wagon WC 50 , T s 
Electric vehicle ,.............................. 38 ,, 6.3 ,, 


Two-ton vehicles were used in each case. The results serve 
to show the advantage of the high acceleration of the electric 
vehicle. 


Utilisation of Irish Peat.—The Fuel Research Board, with 
the sanction of the Committee of the Privy Council for Scien- 
їйє and Industrial Research. has appointed a committee of 
inquiry into the utilisation of Irish peat deposits. The terms 


of reference to the committee are as follows :— Р 
To inquire into апа to consider the experience already gained in Ire- 
land in respect of the winning, preparation and use of peat for fuel and for 
other purposes, and to suggest what means shall be taken to ascertain the 
conditions under which, in the most favourably situated localities, it 
can be profitably won, prepared and used, having regard to the economic 
conditions of Ireland ; and to report to the Fucl Research Board. 

Though the inquiries of the committee will ultimately lead up to the 
consideration of peat as а source of energy in central power stations, 
there are sound reasons why this aspect of the problem should be post- 
pened 4o a later stage. On the one hand, the Fuel Research Board is 
already organising an extensive inquiry into the problems of fuel economy 
т connection with power production, and the results of this inquiry will 
supply the fundamental data and information which will be required 
when the time comes for the consideration of any wide scheme of develop- 
ment in Ireland. On the other hand, any schemes of development 
must be based on a more exact knowledge than is at present available 
regarding the selection of the more favourably situated bogs and the 
possibilities of winning and transporting partially dried peat to centres 
at which it may be converted into marketable products. 16 is obvious, 
therefore, that the inquiries of the committee are likely to be most fruit- 
ful if they are concentrated on the fundamental problems, for until 
these are settled no satisfactory progress can be made. 

The following appointments have been made to the committee: Sir 
John Purser Griffith, M. A.I., M.Inst.C. E. (Chairman), Prof. Hugh Ryan, 
X.A., D.Sc., F.L C., Prof. Sydney Young, D.Sc., F.R.S., Mr. Geo. Fletcher, 
Prof. Pierce Purcell, M.A., M.A.I., Assoc. M.Inst.C.E. АП communica- 
tions should be addressed to the Secretary, the Peat Inquiry Committee, 
University College, Dublin. | 
We think the course outlined above is desirable. The use of 
peat for power purposes on a large scale presents many diff- 


culties which should be taken at a later stage. . 


Scientific Training.—In his Presidential Address to the 
Society of Chemical I ndustry at the annual meeting in Birming- 
ham last week, Dr. Charles C'arpenter, referring to the close 
connection between the chemist and the engineer, said it should 
vot be left to chance for the lad whose natural bent was in 
either direction, to make his choice of one of them. If. the 
teaching authority had properly guided and taken pains, it 
Should be an easy task to sift the pupil's learnings and direct 
5 Course in accordance with them. Аз a preliminary step 
towards this end, first principles of experimental science should 
© Compulsori]y taught in all primary schools. Our educa- 
tional system needed alteration at its foundations. In his 
"Pinon, а boy was old enough to learn science when he was 
old enough to learn history and geography. When he reached 
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the age of 16 vears he should commence work either at the 
desk or in the factory with compulsory attendance at con- 
tinuation schools. After two or three years he would, if 
showing himself to possess the necessary ability, be fit for 
entrance to the university taefollow a further course of study 
along paths adapted to his temperament and qualities. In 
the past the nation's vouth had been developed as unscientific- 
allv as its fuel resources. In coming into contact with men 
holding important positions in this country he had been struck 
by the remarkable fact that although thev had been qualified 
to deal with atfairs-—tliev had been responsible for building 
up large businesses and controlling large organisations- they 
overlooked the enormously important fact that the bulk of 
the country was, after all, made up of the working classes, 
and in dealing with the working classes thev had not the least 
idea how to manage, and how. to deal with, these emplovees. 
The reason for that was because they had no opportunity in 
their early training for getting into close and personal contact 
with them. That could best he done in the early stages of 
life, and at 16 he thought a lad should begin to be trained to 
recelve these impressions of humanity which would be all- 
important to him in the future. He should be brought into 
contact with the working classes and learn their views of life. 
That experience would be of enormous importance to him even. 
if 7 subsequently became a member of Parliament or of the 
Cabinet. | ' 


OBITUARY., 


ALFRED MosELEY.—We regret to record the death of Mr. Alfred 
Moseley, C.M.G.. a well-known advocate of industrial reform ard of 
cducationa! efticiency. In 1£02 he organised ard sent to the United 
“tates at his own cost an Industrial Commission, ard in the following 
year an Fducational Commission, whose report, issued in 1904, was 
regarded as « f considerable value. 


Ковевт PiCKETT. —We regret to record the death of Mr. Rokert 
Pickett which occurred at Port Talbot on the 12th inst. 

Mr. Pickett was engaged in supervising the erection of some new steel 
furnaces for Messrs. Wellman, Seaver & Head, and while crossing the. 
yard he was knocked down and killed by a train. Deceased, who was 
62 vears of age, was the father of Mr. Frank Pickett (of Messrs. Allen, 
West & Co.), and had many friends in the electrical industry. | 

DEATHS ON ACTIVE SERVICE.—-As announced in our last issue, 

Major Basil de Ferrant:, M.C. (R.G.A.), died of wounds on the 12th 
inst. 
The deceased officer, who was the elder son of Dr. 8. Z. de Ferranti, 
was educated at Repton and the University of Sheffield, where he studied 
engineering. After serving an apprenticeship at Messrs. Yarrow’s 
(Glasgow) he worked at Messrs. Vickers and acted as assistant to his 
father. At the beginning of the year he was promoted to the rank of 
Major. Major de Ferranti, who was only 26 years of age, was at the 
front over two years and was wounded by a shell while in a hut. We 
tender our sincere sympathy to his father and mother on the loss of a 
son of great promise. . 

Tac following deaths are also reported :— 

Second-Lieut. Thos. Hunter, 8.М.К.Е., late chief engineer to the 
Musselburgh Electric Light and Tramway Co., was killed in action on 
the 16th inst. 

Pte. Walter Ball (King's Own Regt.), who has been killed in action 
was formerly employed at Marton tram-shed, Blackpool. | 

The death in action is reported of Pte. Geo. Baldwin (East Lancshire 
Regt.), who has been employed by Burnley tramways department about. 
13 years. 


PERSONAL. 


Mr. J. Mackenzie, assistant controller of the Centra] Telegraph 
Office, has been promoted to the position of deputy chief inspector of 
telegraph and telephone traffic. 

We regret to learn that the electrical engineer to the City of 
London Corporation, Mr. H. R. Mott, has been compelied to obtain 
leave of absence in consequence of ill. health, 

War Hoxouns.—The following particulars of the manner in which 
Major W. A. Vignoles (borough electrical engineer of Grimsby) won 
the D.S.O. are given in а ‘Supplement " ta the “ London Gazette,” 
dated Julv 18 :— | 

Temp. Major WALTER ADOLPH ViaNoLEs, Linc. Верё For con- 
spicuous gallantry and devotion to duty during a hostile counter-attack 
upon the battalion, of which he was in temporary command. His 
prompt initiative and coolness at a most critical moment enabled him to 
rally his men, and to bring a heavy fire upon the advancing enemy, and 
subsequently to organise and carry aut a counter-attack with complete 
success. 
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ELECTRICITY SUPPLY COSTS.* 


BY FRANK H. WHYSALL. 


DETERMINING FACTOR lq SELECTION OF SITE. 


It is generally agreed that condensing water facilities nowadays 
form the determining factor in the selection of asite. This is empha- 
sised in the lay-out of the new Dalmarnock power station for Glasgow, 
which is being laid out on ground on the bank of the river Clyde. The 
ideal site for a generating station is one at the coal-pit mouth, at the 
water edge, and in the centre of its area of supply. These conditions 
cannot, however, in practice, be fulfilled, but they should all be kept 
in view when deciding on the most suitable site for a power station. 

By establishing works at the water edge, the cost of pumping and 
cooling water is eliminated, except to the extent of passing it through 
the condensers. An ideal arrangement is, of course, a gravity flow, 
where sufficient water is available. In Greenock, at the Delling- 
burn power station, there is a gravity flow of condensing water during 
certain periods of the day, but the demand on the works has now 
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„outgrown the capacity of the gravity water, and it has been necessary 
to instal cooling towers, and very shortly it will be necessary either 
to further extend these cooling towers or pump water from the 
Firth of Clyde. 

An engineer may have no difficulty in deciding which is the best 
site for a power station, but he finds in practice that vested interests 
are “against acquiring it on reasonable terms, and it is this factor 
‘which, in nine cases out of ten, constitutes the real reason why power 
stations are found on what appear to. be most unsuitable sites. 
Having decided that one can obtain ideal condensing water facilities, 
the question of fuel supplies falls next to be considered, and the site 
must be well served by railways or by water-ways, or both. In 
short, the cost of getting the coal from the colliery to the site decided 
upon must be carefully considered, and it should be possible to draw 
upon a sufficiently large field to ensure the competition necessary to 
keep prices within reasonable limits. While touching on the cost of 


coal it should be mentioned that it is important that there should be- 


sufficient land for coa] storage adjoining the site chosen. A great 
deal may be saved by having such land available, with proper coal- 
handling plant. It is possible to take advantage of the coal market, 
and put coal down on the ground when it is not greatly in demand, 
&nd better terms can be got from collieries when the authorities 
are in а position to give the collieries elasticity in the matter of deli- 
very. It is possible in. this connection also to establish crushing 
plant, which enables the authority to buy a great variety of coal and 
save money in this way also. Opportunities for purchasing large 
coal at a very reasonable figure have to be refused without such pro- 
vision. 

After dealing with questions of tapital charges, diversity factor, 
load factor and costs generally,the author passes on to a discussion of 
the better use of the heat in a generating station. 

As showing the cost of electric energy per annum per horse power 
installed for different trades taking electric supplies from a central 
power station, I include the following figures taken from the records 
of the Greenock electricity department. 


* Abstract of an article in the “ Channel.” _ 
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H.P. installed. 
Engineering trades...................... ecce cer cene eee ne 3 611 
TUNG OS: Mc n 23 4 
Joiners and builders ...................... оона 1 15 11 
Printers and рцЬївһетв......................................› 210 8 
Ба WINING ies eut edat ыра ЫА unb dont ee "m 017 8 
Shipbuilding sessa а ы ek eve rp eq Conn eus Н 261 
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EFFECT OF SIZE ОЕ UNDERTAKING ON CosT oF SuPPLY. 


A modern power station for supplying an industrial area nowadays 
seldom considers units of less than 5,000 kw. capacity, and several 
stations under contemplation have decided on 25,000 kw. units. The 
average industrial works gives something less than 800 kw. of а 
maximum demand. | 

Fig. 1 is a curve showing how the capital cost of an electricity 
undertaking per kilowatt capacity is reduced by increasing the size. 
For a station of 1,000 kw. capacity, the cost of every kilowatt would 
be £60, while for a larger undertaking, with a capacity of 10,000 kw., 
the cost per kilowatt is only £30. 

Assuming the case of a 1,000 kw. consumer with а maximum de- 
mand of 800 kw. The private plant required consists of three 
500 kw. turbines, two for the load and one as spare. From the 
* cost per kilowatt " curve the capital necessary would be 1,500 kw. 
at £45 per kilowatt—£67,500. With central station supply, the 
capital expended by the undertaking would only be 800 kw. at £2 
per kilowatt =£20,000. It is evident that the size of the undertaking 
will also help greatly in working economy, as the economy of г 


` 5,000 kw. turbo-generator is very much better than the econony of 


a 500 kw. set, all other things, of course, being in proportion. 
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Fic. 2. —HkaT ени ра FOR STEAM PLANT. 
Boilers, Economisers, Superheaters, Turbines and Generators. 


For example, the steam consumption of a 500 kw. turbo, set at 
£0 lb. per square inch, not superheated, is 22-5 lb. per kilowatt-hour 
at full load, and 26 lb. at half load. Working as a low-pressure 
turbine at 161b. absolute pressure, the full-load consumption is 
35 lb. per kilowatt-hour. 

The steam consumption of the latest 5,000 kw. turbo-alternator at 
Greenock, including steam for air and extractionfpumps, is 141 
per kilowatt-hour, with steam at 190 1Ы. per square inch, supe’. 
heated 150°F., and vacuum at 28in. I understand that à 
30,000 kw. turbine, built by the American Westinghouse Company. 
has а steam consumption of 11:25 lb. per kilowatt-hour, or 84410. 
per horse-power-hour. 
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The usual question asked by the exponent of the private plant is : 
“ What about distributing mains ? The interest on the money will 
create such a charge that these economies will count for nothing." 
The point need not be laboured. The generating economies, and 
the economies in capital charges obtained by central station con- 
centration far outweight these considerations. 

The author cannot leave this subject without referring to the use 
of exhaust steam for industrial purposes. The author had figures 
put before him relating to the supply of electricity at a chemical 
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Fic. 3.—HEAT EFFICIENCY DIAGRAMS. 


Comparing Large Power Station with Small Power Station, the latter 
| supplying proportion of Heat for Factory Ригровве, 

works. These works required steam for their processes, and the 
scheme proposed by the consulting engineer who drew up the report 
was, that the steam pressure at the boilers should be raised to a 
suitable working pressure for high-pressure engines, and the exhaust 
steam from the engines used for the industrial processes as before. 
He advocated the use of electricity for power distribution, and he 
proposed to use a high-pressure engine for driving the dynamo for 
this purpose. This report was given to the author in order that he 
might make out a case for a supply of energy from the city of Man- 
chester supply stations. The matter was very carefully considered, 
all the calculations tested from first principles, and whichever way 
the problem was looked at, these people were either to get steam for 
nothing, or electricity for nothing. The author's chance came very 
soon in the form of an application for a supply of steam for heating 
‘and cooking for a very large new building, erected adjacent to Man- 
chester’s oldest power station, where there were installed ideal units 
for the supply of exhaust steam on the lines laid down by the con- 
sulting engineer in the case of which the author has already spoken. 
Contracts were drawn up for the supply of steam for a period of years. 
The installation so far as the supply of steam was concerned, was 
highly satisfactory to the consumer ; business followed as fast as it 
could be dealt with. At first one working disadvantage and then 
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The consequence was that the 
engine was suffering wear and tear, it was using oil, and it required a 
driver. It was thought that this disability would be removed by an 
increase of business when it would be possible to fit steam require- 
ments to the electrical capacities of the generating sets adapted for 
the service, but the large turbo-generating sets again put the pro- 
position out of court. 

When electrical engineers glance at the heat efficiency diagram 
for a modern steam plant (Fig. 3), they cannot but feel ashamed that 
out of the total heat energy in the fuel burned, only 10-5 per cent. is 
available as electric energy at the consumer's terminals. The 
greatest loss is the heat rejected to the condenser which passes away 
in the circulating water—namely, 55 per cent. of the total heat 
energy in the coal. 

But the factory owner who requires steam for heating purposes 
states that the central station destroys all the latent heat in the 
steam, and that on the other hand, he makes use of the whole of the 
latent heat in his factory. Fig. 3 is a diagram to illustrate the com- 
parison from a heat efficiency point of view. The top diagram shows 
the losses in a large plant using 24 lb. of coal per kilowatt-hour. 
This amounts to 22,837 B.Th.U. per kilowatt.hour. In the lower 
diagram is shown a similar diagram for a small plant, using 5 lb. of 
coal, the losses—despite the fact that 50 per cent. of the heat is sent 
into the heat process—-are just as before, namely, 22,837 B.Th.U. 
The diagram assumes that all the heat sent into the heat process is 
made use of, a condition which is obviously hever obtained in prac- 
tice. When you look at the diagram you will see that, although one 
may talk glibly of saving the latent heat by using high pressure 
engines on the premises instead of taking current from the supply 
authority, the user of the exhaust steam plant pays so much more 
for his latent heat than the supply authority, that if the user saves 
all his latent heat, the supply authority still has the advantage. The 
author's point is, that the best results obtained by private plants are 
on the average no better than 5 lb. of coal per kilowatt-hour generat ed 
under the best working conditions; in fact, the majority are seldom 
better than 121b. Some of the neglected installations run up to 
100 Ib. per horse-power hour for high pressure engines. Supply 
Stations can afford to pay for skilled supervision, and have ready 
means of checking working costs, and the results for a load-factor 
such as is enjoyed by a large proportion of industrial works are in 
the region of 2} lb. of coal per unit. Where a central station power 
supply is not available it pays à works to use the exhaust steam from 
its own engines. In conversation with the head of one of the oldest- 
established firms dealing with these problems, the author was in- 
formed that, in the light of their experience, they shared his views, 
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Fic. 4.—HEaT IN SUGAR REFINERY WITH ÉLECTRIO GENERATING PLANT. 
(Expressed in percentages of Total Heat in Coal.) 


another cropped up, until the only reason for congratulation was P CORRI e 
that the contracts for the supply of steam had been based on what and as soon as a public supply became available d add it. for” | 
was estimated would be the cost of supplying live steam direct from their own works throughout, and they never ad осе i use of 

the boilers, and when it was possible to shut this particular generating exhaust steam plant nowadays when a supply from а ейфа Station TY 
station down, and get all the current requirements from the modern was available. \ OF К. 


station having units up to 15,000 kw. capacity, it was found that it In the sugar refining industry, large quantities 3 . выт rare re^ А 


was cheaper to supply live steam. Опе of the first things that drew 
attention to the wastefulness of supplying exhaust steam under 
certain conditions was that the requirements were very much less 
than had been estimated by the heating engineers, and, instead of 
Betting an economical load for the unit it was found that 5,000 Ib. of 
Steam per hour was quite sufficient, and, unfortunately, this repre- 


quired for evaporation, melting and washing purposes, about-79-per ^ 
cent. being required for evaporation alone. The process earried 


through entail an enormous waste of heat. In a certain sugar 
refinery, out of 70 per cent. of steam admitted to the heater coils in 
the pans, a proportion—10 per cent. of the total heat in the steam in 
process—is condensed in the coils and runs into the hotwell; the 
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remainder—60 per cent. of the total heat—being used to evaporate 
the liquor in the pans. The vapour is condensed in a condenser, and 
the latent heat allowed to run to waste in the drain. The 30 per 
cent. not sent to the pans, is used to heat water for melting and wash- 
ing, and of the heat in the water, 10 per cent. is used for sugar melting, 
5 per cent. is used for sugar-washing in the centrifugals, while other 
10 per cent. is used for char de-sugaring and washing, 5 per cent. is 
used for bag filter de-sugaring and washing. Four-fifths of the heat 
in the water used for washing char and one-fifth of the heat in the 
water for the bag filters runs to waste ; and if we add, say, 10 per 
cent. waste heat in radiation, &c., the total heat losses of the steam 
supplied to a sugar refinery would be approximately :— 


Latent hcat of vapour from pans given up in con- 


CONSER n 60 per cent. 
Washing Char Вета See acd 8 x 
Washing bag filters ванае ыиык лада E o. 
Losses in radiation, Фе. ................. eere 10 


— 


Total heat energy lost in processes 79 per cent. 


In the case taken, the condenser used for the vacuum pans is a jet 
condenser, using salt water injection water. Jf a surface condenser 
is installed with fresh circulating water, a considerable quantity of 
the latent heat from the vapour could be utilised by using a part, 
if not the whole, of the hot circulating water for washing and boiler 
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feed purposes, but with high vacua in the pans, the temperature of 
this water may, in many cases, be too low for these purposes. 

Fig. 4 is a heat diagram for a sugar refinery in which the steam is 
raised to a pressure suitable for the generation of electric energy in a 
turbine and exhausted into the process. Assuming that all the 
exhaust stzam from the turbine goes to the heating process, the 
various percentage losses of the total heat in the coal would be 
approximately :— 


1. Тие: рабов гена t eder ЫИ 30 рег cent. 
2. In expansion and condensation in turbine .... 6 ,, 
3. In radiation, Фе оннан, „ 4, 
4. In condenser in connection with pans, where 
latent heat of vapour is destroyed to obtain 
Тастап DADS ынан ушна ыны 4 sy 
5. In washing bag filters ..................... РА 1 me 
6. In washing char filters............L.eeeeeeeee eee ee 4 ,, 


—— 


79 per cent. 
The heat made use of is, approximately :— 


1. Converted into energy in turbinoe.................: — 8 per cent 
2. In evaporation in pans and for washing pur- 
DOSCS Mr "EE 
3. In sugar melting: маралын a Ser ырады 6 5% 
Total heat made use of .........................-. 2] per cent 


DETERIORATION IN SUSPENSION TYPE 


INSULATORS.* 


BY J. A. BRUNDIGE. 


Summary.—In sceking causes for the rapid deterioration which has been encountered in suspension type insulators, two leading 
hypotheses, viz., porosity and mechanical cracking through expansion effects, have been advanced by different groups of investi- 


gators. 


These are briefly outlined in the Paper, after which the author presents data in support of the latter. 


Some of the 


operating problems attendant upon insulator deterioration ard also discussed. 


The continued and seriously high rate of deterioration occur- 
ring in all parts of the country in high-voltage suspension in- 
sulators of the cap and stud type, has caused investigations 
towards the design of a durable insulator. Mechanical crack- 
ing of the porcelain brought about by expansion eflects (pos- 
sibly assisted by heavy cable loads) is held by some to be the 
principal cause for the trouble experienced. Unless the more 
recent designs and methods of assembling have sufficiently re- 
duced the mechanical stresses set up inside the cap troubles with 
this type of insulator may be expected to continue, regardless 
of the degree of perfection and freedom from porosity attained 
in the manufacture of the porcelain shells. 

On the other hand, there are investigators who believe that 
practically all insulator deterioration is ultimately attributable 
to porosity, which either makes the porcelain weak electrically 
after moisture has been absorbed, or causes cracking through 
the capillary absorption and crystallization of salts taken up from 
the adjacent cement used in assembling, or causes a combination of 
both. The porosity hypothesis is in part based upon the results 
of experiments made with apparatus designed to measure ex- 
tremely high resistances. With such apparatus, it has been shown 
that all porcelain is more or less conducting and that quite wide 
resistance differences exist between various specimens. А con- 
siderable variation in the resistance of certain specimens when 
subjected to treatment for the purpose of altering their moisture 
content has been also noted. These results suggest that all porce- 
lain is inherently porous to such an extent as to make it unsuit- 
able for manufacturing satisfactorily durable insulators. 

While having no desire to minimise the importance of porosity 
effects, the author has arrived at the belief that expansion effects 
are causing the major part of insulator deterioration, and the 
following notes and comments are given in support of this view. 


GENERAL. 


Statement of Conditions Inside of Cap.—Before referring to 
observed results, it is instructive to review the conditions existing 
inside the cemented metal cap of a suspension insulator. 

It is well known that Portland cement after setting docs not 
attain its ultimate hardness for a considerable pericd—usually 
months—but when this state is finally reached, ıt will withstand 
and transmit fairly large compressive stresses. Under these 
conditions, the porcelain inside an insulator cap is directly 
subjected to varving forces which it is poorly adapted to with- 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


stand. The temperature expansion coefficient of porcelain being 
only approximately one-half that of steel, it is perceivable that 
from this source alone stresses amply sufficient to cause damage 
must occur as the result of seasonal temperature changes.  Expan- 
sion in the steel stud on hot days is doubtless responsible for much 
of the trouble. 


But another and even more serious form of expansion takes 
place inside insulator caps where Portland cement has been used 
for assembling, the existence of which has not been generally 
recognized. This is the expansion and contraction of the cement 
itself that the influence of varying moisture conditions. Mr. 
A. H. White, in a series of experiments extending for a period of 
nearly five years, on both old and new samples of concrete and 
cement obtained from various sources, has shown that from a dry 
to a completely moistened state, neat cement briquettes will 
expand as much as 0:15 per cent, which is equivalent to a tem- 
perature expansion change in cement of nearly 270 deg. fabr. 
(150 deg. cent.) The effect is gradually progressive. the samples 
exhibiting a slight increase in length with each cyclio change. 
The generally accepted explanation is that Portland {cement 
exhibits reversible collodial characteristics to a limited extent. 
analagous to the softening and swelling up of glue in the presence 
of water. The progressive expansion taking place with the cyclic 
changes is attributed to the incomplete hydration of some of the 
particles of cement, which are initially sealed up and protected, 
but as the expansion and contraction goes on, more of these are 
exposed to moisture so that additional setting takes place, ac- 
companied by a certain amount of permanent expansion. 


The much greater deterioration experienced with insulators 
hanging in the tension or horizontal position as compared with 
that occurring in those suspended vertically, may be accounted for 
by the fact that the cement in the former is much more directly 
opposed to the elements, thus affording greater opportunity for 
the taking up of water; also because of the greater relative ex- 
posure of the horizontally placed units to the hot sun, resulting in 
their undergoing more abrupt temperature changes. The great 
difference in the rate of deterioration observed in the two positions 
cannot be wholly accounted for by the fact that the tension 
iusulators usually support heavier mechanical loads. While it 
is believed that excessive loads accelerate deterioration, several 
instances have been encountered where tension insulators carrying 
loads less than those on adjacent suspension insulators have shown 
percentage failures from 2 to 3 times as great and equalling the 
failures observed in tension insulators generally elsewhere on the 
same systems. 
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DATA AND OBSERVATIONS. 


The following notes relate to data from megger and oscillator 
tests made during the last three years on transmission systems 
located in widely separated parts of the country embracing an 
aggregate of over 600,000 suspension insulator units. | 


Electrical Stresses Not a Necessary Factor in Deterioration.— 
Owing to the greater electrica] stresses to which the end units of 
insulator strings are theoretically subjected, it might be expected 
that these would fail in comparatively greater numbers if such 
electrical stresses were a material factor. With one exception, the 
data on which have not been fully contirmed, no evidence has come 
to the notice of the author that the end units do fail at a greater rate. 

Another phenomenon of mitch more conclusive nature showing 
that deterioration takes place independently of electrical stresses 
is the Joss often observed in insulators where they have been left 
for some time in the original crates. In one instance reported 
from the Pacific coast, it was found that the percentage deteriora- 
tion in a lot of several hundred units left over from line construc- 
tion amounted to practically the same as that occurring in the ones 
in service. The crates containing the excess insulators were of the 
usual open type, and had been stored in a yard for a period of ap- 
proximately four years. Tests were made by means of the megger, 
and the loss totalled nearly 5 per cent. 


Insulator Failures are Not Proportional to Degree of Firing in Kiln. 
—Referring to a Jot of 877 units subjected to oscillator tests in 1915, 
and which represented the entire commercial range of firing,*it was 
found that failures did not occur any more frequently in undertired 
shells than among the others. In fact, the overfired shells were the 
ones which showed a tendency to fail in excess of the average. This 
would ind:cate that the failures observed were influenced more by 
mechanical strength of the porcelain than by the degree of porosity. 

A more striking instance is the failure on a certain system of a large 
number of foreign insulators, the porcelain of which was excep- 
tionally well fired and uniform in. character. Although excellent 
service was afforded for the first three years, trouble afterwards 
became very serious, and it is reported that practically all of these 
insulators have now been removed from the lines, after approxi- 
- mately six years’ operation. In this case, it has been fairly well 
established that the deterioration was due to cracking which was 
accentuated by a very unfavourable design of the head, including 

long embedded studs. 


Rate of Deterioration.—In testing with the megger it has been 
found that the great majority of the units read zero or nearly so 
when first discovered. The few units which did not read zero 
at first have, so far as observed, since changed in resistance but 
slightly, and such of them as the author has examined show unmis- 
takable evidences of porosity. 

The rapidity with which deterioration takes place in insulator 
‘units is in many cases quite remarkable. On a certain high-voltage 
line, it is reported that insulators sometimes fall in resistance from 
infinity reading on a 2,000 megohm megger to apparent zero during 
the course of a few davs. ` This is indicative of cracks rather than of 
porosit y. 

Porosity in Small Amounts not Believed to be Excessively Harmful.— 
The theory which has been advanced that conducting areas are 
formed by moisture within the body is undoubtedly valid for those 
cases where the porosity is marked, but the author believes that the 
performance of the numerous pin-type insulators which have been in 
use for comparatively long periods shows quite conclusively that 
reasonably small amounts of porosity are not necessarily injurious. 
All of these older insulators are unquestionably of greater porosity 
than many of the suspension type manufactured comparatively 
recently, and which have failed to a serious extent. 

It has been determined by Prof. Creighton that where a porous 
insulator has become saturated with moisture, it is easily punctured 
by application of potential at ordinary frequencies. This fact led 
to the suggestion by others that insulators only slightly porous, after 
having been in service for several] years so as to absorb moisture, 
might be discovered and weeded out before reaching a dangerous 
condition by subjecting them to a 60-cycle test at near flash-over 
voltage in order to line up the particles of moisture to form a con- 
ducting path, similarly to the lining up of particles of foreign matter 
between the electrodes in an oil testing set. Experiments were 
undertaken by a transmission company to apply this hypothesis, but 
the results obtained were negative in character so far as concerned 
substantiating the presence of porous ware. Such breakdowns as did 
occur could nearly always be traced to manufacturing defects in the 
porcelain. 


Indications of Cracking. —While the author has not had oppor- 
‘tunity for the careful examination of any large number of faulty 
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insulator units by the removal of the metal caps, such work as has been 
done has afforded fairly consistent results. In order to remove tho 
caps without disturbing the porcolain, a helical cut of suitable pitch 
is taken with a hack saw, beginning at the lower edge, which enables 
the metal at the side of the cap to be removed in the form of astrip, 
thus freeing the upper portion. 

With the caps taken off it is still by no means an easy matter to 
locate the existing cracks unless they have become opened up 
somewhat or are discoloured through age. It has been found, 
however, that in some instances the cracks may be identified by 
carefully examining the surface of the cement which has been in 
contact with the porcelain. The cement may show a fine crack 
corresponding to the crack in the porcelain, or only darkened 
үе which for lack of a better term have been called “ weathering 
ines." 

While the cause for the weathering lines is not definitely known, 
it is probable that they are the result of ozone liberated by slight 
electrical discharges through the crack while the unit was in service 


OPERATING PROBLEMS. 


Deterioration in insulators is proceeding at such a rate that it 
is debatable whethor all suspension insulators of the cap and stud 
type now in service will not have to be replaced within a compara- 
tively few years. Obviously this constitutes a very serious situa- 
tion for the operating engineer, and it is imperative that insulators 
approaching the end of their usefulness be detected and removed 
from the line before conditions develop threatening the continuity of 
service. 

The question arises as to whether anything will be gained by 
subjecting all insulators in service to a pericdic test at high voltage 
for weeding out those pieces undergoing incipient deterioration. 16 
is apparent. that if a test could be devised which would insure safe 
operation for a period of three or more years without the necessity 
for attention to the insulators in the meantime, much of the cost of 
insulator patrol and maintenance of the lines would be obviated. 
It is believed that a high-voltage test might prove useful should it be 
established that porosity is a serious factor. On the other hand, it is 
not likely that much benefit would be derived from the testing of 
units in this way which are liable to deteriorate through cracking. 
It is known that each application of high potential will indefinitely 
continue to break down additional units and many of these would 
doubtless be of service for a considerable time before necessity arose 
in the ordinary course of events for their replacement. Moreover, 
failure by cracking proceeds at such a rapid rate that many of the 
insulators might make a gocd showing on test and fail very soon 
afterwards. | 

CONCLUSION. 


Summarised briefly, the reasons for believing that expansion 
effects are the principal cause for deterioration in suspension-type 
insulators are as follows :— . 

l. The conditions existing inside the metal caps are sufficient 
to explain, through temperature expansion alone, much of the 
trouble experienced. Expansion occurring in the cement because 
of moisture absorption is of an even more serious nature. 

. 2. No evidence of importance is at hand showing that electrical 
stresses have caused the trouble under discussion. | 

3. Except for bad cases of underfiring which are generally easily 
detected, losses of insulators in service do not bear any apparent 
relation to the degree of firing. А 

4. So far as observed, deterioration takes place quickly, such as 
would be expected during the formation of cracks. On the other 
hand, slightly porous ware absorbs moisture only very slowly, and 
were porosity the predominating cause for failure, large numbers of 
units would undoubtedly have been discovered in the intermediate 
resistance stages. 

5. Cracks of more or Jess long standing have been identified in a 
majority of cases where it has been possible to carry on post mortem 
examinations on defective insulator units. 

6. The relatively good showing made over long periods by pin- 
type insulators having cemented parts and by Hewlett units, none of 
which represent as high development of the porcelain manufacturer's 


‘art as some of the later suspension insulators, would indicate that 


porosity is not the factor of most immediate concern. | 

It is to be borne in mind, however, that after losses from expan- 
sion effects have been more or less completely eliminated, porosity in 
porcelain may remain as a problem of considerable importance and 
that the work done in this direction by investigators will become 
increasingly valuable, unless, perhaps, a better material for insu- 
lators will then be available. Progress in overcoming expansion 
will doubtless include, as one of the steps, the elimination of Portland 
cement from the designs and this incidentally will be of aid in simpli- 
fying the problems arising from porosity. 


О 


658 


1 HE ELECTRICIAN, 


JULY 27, 1917. 


NOTES ON THE DESIGN OF ELECTROMAGNETIC MACHINES." 
2. ALTERNATING-CURRENT GENERATORS. 


BY STANLEY PARKER SMITH, D.SC. 


The subject is divided into the following three parts :— 
I. Theory. | 


II. Design of a Slow-speed Alternator. 
III. Design of a Turbo-alternator. 


PART I. 
THEORY. 
Part І. is divided into the following sections :— 
1. Method of Working of Synchronous Machine. . 
2. Armature Windings for Three-pháse Synchronous 
Machines. 
. E.M.F. Induced in Three-phase Windings. 
M.M.F. of Three-phase Windings. 
Inductance of Three-phase Windings. 
. Conversion of Energy in Synchronous Machine. 


-3 0» Cte c 


Armature Winding. 
1. METHOD or WORKING OF SYNCHRONOUS MACHINE. 


Power and Reactive Components of the Current.—The action 
of the synchronous machine can be readily understood from 
the diagrams in Fig. 1, showing the effect of the interaction 
between the flux and the armature current for different 
positions of the coils with respect to the poles, when the 
machine runs at synchronous speed. For the present, the 
ohmic and inductive pressure drops in the armature windings 
will be ignored, and the flux. assumed constant in value an 
fixed in position. | 

The current in the coil under consideration is assumed to 
reach its maximum value in the positions indicated in the 
space diagrams, whilst the E.M.F. induced by rotation always 
occurs when the coil-sides lie under the pole-centres, as shown 
in diagram (A). 
separately. 

Diagram (A).—Here the current Z reaches its positive maxi- 
mum value at the same instant as the induced E.M.F. E ;. in 
other words, the current is produced by the induced E.M.F., 
which in this case forms the terminal pressure V. The physical 
meaning of this is seen to be that the force due to the inter- 
action between the flux and armature current opposes the 
motion, so that mechanical power must be supplied to drive 
the machine, and we have an electric generator. Thus when 
the current is in phase with the induced E.M.F., the mechanical 
power Fv is converted into the electrical power EI. ` 


Diagram (B).—When the current I reaches its negative 
maximum value at the instant the induced E.M.F. E reaches 
its positive maximum value, an outside pressure V=—E i 
needed to maintain it, whilst E acts as a back-E.M.F. The 
torque is now seen to be reversed and the interaction between 
flux and armature current produces the motion. We have, 
therefore, an electric motor, the supplied electric power 
VI — —EI being converted into the mechanical power Ро. 


Diagram (C).—In this position the current reaches its posi- 
tive maximum a quarter of a period later than the induced 
E.M.F. E and no torque whatever is produced, since the pull 
exerted by one coil-side is neutralised by that exerted by the 
other coil-side. Thus the machine is neither a generator nor a 
motor in this case. At the same time, it is seen that the 
armature M.M.F. opposes the pole M.M.F., so that the latter 
must be increased if the flux is to remain constant. Thus, when- 
ever a current lags behind the induced E.M.F. in a 
synchronous machine, the armature M.M.F. tends to demag- 
netiae the field. 

Diagram (D).—When the current J leads the induced E.M.F. 
E by 90°, the conditions in (U) are reversed, and the armature 
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* The first article of this serics dealt with Continuous-current Machines 
and the first part appeared in THE ELECTRICIAN of June 2nd, 1916 
(Vol. LXXVII., p. 250). 


. Effect of the Number of Phases on the Output of an . 


We can now consider diagrams (A) to (Е) . 


its positive maximum in position shown in (A). 


and pole M.M.F.s have both the same sense, consequently the 
poles must be under-excited to maintain a constant flux or 
induced E.M.F. Here, again, the machine converts no power, 
the current being purely reactive. Thus, whenever a current 
leads the induced E.M.F. in a synchronous machine, the arma- 
ture E. M.F. tends to magnetise the field. 
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(B) 
Aoter 


. V 
Time Diagrams. 


Fie. 1.—ACTION or SYNCHRONOUS MACHINE. 


Space Diagrams. 


E.M.F. reached 
E=induced E.M.F.5 V=applied 


(Space diagrams show position of coil when current is at a maximum, 


pressure ; /—current.) 


We shall now see what happens when the current has both 
а power and a reactive component, that is, when we have a 
combination of case (À) or (B) with (C) or (D). 

Diagram (£).—This represents the case of a generator work- 
ing on an inductive load. The current J has a power com- 
ponent /' in phase with the induced E.M.F. E, so that the 
electrical power ET’ is generated. The reactive component I” 
lags 90° behind the induced E.M.F., and exerts a weakening 
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effect on the poles, so that the exciting current on load must 
be greater than on no-load, to maintain Е at the same valut. 
This is the normal condition for which alternators have to be 
designed. 


Diagram (F).—Here we have an over-excited synchronous 
motor. The power component I’ flows against the back- 
ЕМЕ. E, and the electric power VJ’ is converted into mechani- 
cal power; whilst the reactive component I” lags 90° behind 
the induced E.M.F. E, and thereby serves to counteract the 
over-excitation and so maintain the flux and induced E.M.F. 
constant. i 

Though lagging with respect to the induced E.M.F. E, it is 
seen that the reactive component Z” leads with respect to the 
applied pressure F, and for this reason it is usual to speak of 
an over-excited synchronous motor as supplying a leading 
current to the line. The object of supplving this reactive 
current to the line 18 to relieve the generators, since it is quite 
immaterial from what source the magnetising current needed 
for the inductive parts of the circuit (chiefly induction motors) 
Is obtained. i 


It is thus seen that if a synchronous machine has a com-' 


ponent of current in phase with the induced E.M.F. E, the 
machine is а generator; if in opposition, а motor; whilst a 
current component lagging behind the induced E.M.F. weakens 
the field, whereas a leading component strengthens it. In the 
generator the induced E.M.F. is the terminal pressure ; in the 
motor, the induced E.M.F. forms the back pressure, which 
opposes the applied pressure. 

From the above argument will be understood the effect of 
varying the excitation of a synchronous machine or rotary 
converter working in parallel with other synchronous machines. 
Assuming the impedance drop to be negligible, any change in 
the exciting current of a machine is at once counteracted by a 
corresponding change in the reactive component, just as any 
change in the load is at once responded to by a change in the 
power component of the current. The function of the 
reactive current, therefore, is to maintain the flux at the 
value required for the induced pressure, which must be equal 
to the pressure in the system. A common illustration of this 
is the rotary converter with negligible reactance in the circuit. 
Here, as 18 well known, the exciting current can be varied at 
vill without affecting the pressure at the commutator brushes 
appreciably. 

Though the direct magnetising or demagnetising effect of the 


 Pé&ctive component of the armature current on the pole ex- - 


citation is so important, the reaction of the power component 
I8 not negligible. Неге the effect is to distort the main flux— 
inthe case of the generator the flux becomes more concentrated 
at the pole tip where the conductor leaves, while the reverse 
effect occurs in the motor. 


Vector Diagram. of Synchronous Machine.—Strictly speaking, 
vector diagrams are not applicable for showing the reactions in 
an alternator, because the various changes do not follow a 
sne law, Nevertheless, sinusoidal variations of flux can at 
least be approximated in a turbo-alternator with a uniformly- 
slotted cylindrical rotor and constant air-gap, provided that 
saturation is not appreciable, whilst it is shown in section 4 
that the assumption of a sine curve for the distribution of the 
3-phase M.M.F- is quite justifiable. Despite its limitations, the 
vector treatment serves to bring out the fundamental principles 
of these machines in a simple manner, and is widely used in the 
design office, occasionally with, but usually without, further 
finement, — — 

In Fig. 2 the vector diagram is drawn for one phase of & 
benerator working on an inductive load—the common case in 
Practice. Though both the pole M.M.F. and the flux are 
Steady (t.e. non-pulsating) quantities, their assumed sinusoidal 
distribution causes them to vary sinusoidally with respect to 
the armature winding in the same way as the synchronously 
evolving armature M.M.F., so that it is allowable to represent 
them by vectors, À 

On no-load, the flux Ф is produced by the ampere-turns AT, 
(on the poles) and induces the E.M.F. E in the armature phase 
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under consideration. It is convenient to show the flux vector 
leading the vector of the E.M.F. it induces by 90°, in the same 
way as in a transformer, where the flux actually varies. 

On load, the current J flows through the armature winding 
and produces the armature M.M.F. ATa. With respect to the 
phase in question the vector representing 474 will have the 
same direction as the current, as will be shown later in the 
M.M.F. diagrams for the armature winding (see Fig. 7). 

With the current lagging as shown it is seen that А Т tends 
to weaken AT,, so that to maintain the latter constant, the 


excitation of the poles must be increased and the poles must 


advance through the angle x with respect to their former 
position. Thus the ampere-turns on the poles are increased 
from AT; on no-load to АТр оп load. If the armature,winding 
had neither resistance nor inductance, the flux Ф would now 
remain unaltered in position and magnitude, and the terminal 
pressure Æ would be unaffected. 


= ed 
Es _, 
V 
Due to to 
Distortion rue Leakage: 


Fic. 2.—VEcToR DIAGRAM or SYNCHRONOUSYGENERATOR, ASSUMING 
SINUSOIDAL QUANTITIES. 


Actually the winding has inductance, in consequence of 
which the flux will be shifted in phase and the terminal pressure 
altered in value, whilst the resistance will cause an ohmic drop. 
The vector representing the ohmic drop has the same direction 
as the current, but its effect (1-2 per cent. of the terminal 
pressure) is usually too small to take into account in the 
diagram. The E.M.F. due to self-induction is represented by 
a vector 90° behind the current, and has much more effect 
than the resistance. | 

To consider the effect of the inductance of the winding, let 
us imagine the poles are removed and the current J is sent 
through the winding. For this purpose a pressure must be 
applied to the terminals, one component of which will be 
consumed by the resistance and the other in overcoming the 
back-E.M.F. of self-induction, E,=oLI=XI1 (the calculation 
of the inductance L is dealt with in sect. 5). The flux Ф, 
caused by the current J flowing through the winding and in- 
ducing the back-E.M.F. Ez is commonly referred to as the 
leakage flux of the winding, and is in phase with the vector 
АТ» producing it. In general the leakage flux Ф, consists of 
two parts—the overhang flux Do, associated with the overhang 
of the winding, and the slot flux Фу, associated with the slots 
and tips of the-teeth. The former depends largely on the type 
of winding used, whilst the latter depends mainlv on the slot 
and gap dimensions. 

When, however, the poles are present and excited, there is 
the additional main flux Ф produced by A7,—the resultant 
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of AT, and ATg. In the overhang the two fluxes Ф and Ф 
scarcely affect one another, but in the gap and teeth Ф and Ф, 
have a common path, and consequently cannot have a separate 
existence. 

Thus, on load, the main flux Ф combines with the slot flux 
Ф, to form the flux Ф”, which is displaced from the no-load 
flux Ф bv the angle y and induces the E.M.F. £ in the winding, 
where '/Е= Ф’ Ф. In addition to the reaction of AT, on 
the pole excitation, therefore, the armature ampere-turns skew 
the flux in the gap, and so with a lagging power-factor, cause 


less flux to enter the armature core and reduce the induced : 


E.M.F. accordingly. In Fig. 2 the line joining А and Ё’ is 
drawn dotted, because it does not represent a real E.M.F., 
but is merelv equivalent to what would be induced if the slot 
flux Ф, had a separate existence. 

On the other hand, the flux Po in the overhang actually 
exists and generates the back-E.M.F. Eo, which further reduces 
the pressure at the terminals of the machine from / to V. 

Though not an exact account of what takes place in the 
gap and teeth of a synchronous machine, the above descrip- 
tion serves to illustrate the difference between the effect of 
the inductance of the coil-sides and the inductance of the 
coil-ends-- the former effect being to distort the flux in the 
gap so that the amount entering the core 1s altered, and the 
latter the same as if a reactance were placed between the 
winding and the terminals. For all practical purposes, then, 
we can say that to produce the pressure V at the terminals on 
load, the flux @’ entering the armature core must be pro- 
portional to the real E.M.F. Е’, whilst the flux Ф passing 
through the gap must be proportional to the fictitious E.M.F. 
- E. Thus the poles must be excited to produce the flux Ф in 
the gap, though only the part Ф’ of this induces E.M.F.— 
the remainder being “ blown” circumferentially round the 
gap, without linking the winding. 

In practice the problem is usually to maintain the terminal 
pressure Г constant, so that from no-load to load the flux 
entering the gap must be increased in the ratio E/V, and the 
flux entering the core in the ratio E'/V, that is to say : 

flux in gap on load Ф,=ФЕ/У, 
flux in stator core on load Ф'=ФЕ'/Ё, 
where Ф —flux on no-load to give V volts (cp. Fig. 17). 

It must be remembered, therefore, that it is only for the sake 
of convenience in calculation that we regard all the fluxes as 
real, and we are justified in doing so because the effect on the 
terminal pressure is the same whether the leakage E.M.F. is 
real or fictitious ; but when the densities and losses in the iron 
have to be computed, care must be taken to allow for this 
Accordingly. | 

In passing, it may be mentioned that in a slow-speed alter- 
nator the real and fictitious leakage fluxes are of the same 
order, as a rule, whereas in a turbo-alternator the real com- 
ponent is mostly much larger than the other. 

A similar line of argument to the above applies also to the 
leakage flux in transformers and induction motors. 

(To be continued.) 


[ 


Automobile Headlights.—The “Transactions” of the 
Illuminating Engineering Society (U S.A.) for April contains a 
series of three Papers by W. F. Little, S. C. Rogers, and E. J. 
Edwards on the design of automobile headlights. The point 
of chief interest in the discussion is the elimination of glare. 
Quite a number of devices have been applied to restrict the 
light mainly to below the horizontal—z.e.. to light up the road, 
but not to throw the beam into the eves of approaching drivers 
and pedestrians. For example, light reaching the upper 
hemisphere may be cut off by an opaque screen, or half the lens- 
surface mav be frosted, or the mirror made in two sections of 
unequal foci. 16 is recognised, however, that besides the main 
beam for the road-surface the motorist requires a moderate 
general illumination of surrounding objects. .One frequent 
cause of glare is the misuse of the " spot lights ” on either side 
of the car, which are normallv capable of being directed at 
different angles. Some drivers use this in a somewhat reckless 
manner, and its function ought to be more clearly recognised. 
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PATENT LAW. 


H 


At the annual meeting of the Society of Chemical Industry in 
Birmingham on Thursday last week, Dr. Rée read a short Paper 
dealing with the position of patents under present legislation. After 
pointing out that the compulsory working clauses of the Patent Act 
of 1907 were directly traceable to the efforts of the Manchester Cham ber 
of Commerce, he drew attention to the manner in which these had 
been rendered very largelv nugatory through the judgment of Lord 
Parker some 15 months later in the Hatchett case. That judgment 
was based largely on the argument that it was unreasonable to call 
on & defendant to prove or disprove the plaintiff's case, and that to 
do so was contrary to the principles of English justice. This reduced 
the compulsory working clauses to an absurdity, because it was 
obvious that all the patentee had to do was to refuse any infurm ation 
as to adequate manufacture here. "The plaintiff might produce 
witness after witness to show that he was unaware of any 1nanu- 
facture in this country, but that would be no proof of non-working. 
As à fact, the principle of calling upon a defendant to prove or dis- 
prove what the plaintiff alleged was not contrary to the rules of Eng- 
lish justice. and many examples could be cited in which this practice 
was followed. ‘There was, for instance, the case of the trader who 
applied to the railway and Canal Commissioners for a lower railway 
rate. The railway company was then called upon to show that 
the rate was a reasonable one. А receiver of stolen goods had to 
account for possession of the goods, and a publican had to 
show justitication for serving a man who was drunk. In his opinion 


. an applicant for revocation of a patent should have the same right of 


discovery as the applicant in a Chancery case, viz., by interrogatories. 

He would like to revert to the position under the Statute of 
Monopolies in order to prevent Germans taking out patents in this 
countrv preventing manufacture here, and working them abroad, 
thus creating a protected market in this country for the goods at our 
expense, fostering the foreign industry and damaging оша It 
should not be enough that part of the invention should be worked 
here. The importance of insisting upon this would be apparent to 
all who had knowledge of what happened at the outbreak of war, 
when one of the difficulties was not the production of certain products 


but the impossibilitv of obtaining certain intermediate substances. 


If this principle had been insisted upon years ago in regard to chem- 
ical patents we should to-day have had an organic chemical industry 
rivalling that of Germany. ` He disputed the argument that this was 
primarily a matter of education. If the Chambers of Commerce had 
got what thev asked for years ago, there would have been plenty of 
suitably trained English chemists to carry on. 

Either we must revert to the interpretation put upon the com- 
pulsory working clauses before Lord Parker's judgment, or to the 
position as it was before 1907. Compulsory licences were useless, 
as the patentee would always be vears ahead of the licensee, to whom 
he would not give the latest information because it was well known 


` that very few patents were worked strictly in accordance with the 


final specification. The Germans had been fully aware of the bene- 
fits to them of the old patent law, and therefore they were the most 
embittercd opponents of any attempts to alter it. For years and 
years every device was used to prevent any amendment; indeed. it 
was urged that if any attempt were made to do so it would lead to 
retaliation. At that time they had clauses.in the German patent law 
far more stringent than the ones proposed in ours, and nothing 
happened. | 

Mr. А. С. ВгохнАм remarked that Dr. Rée not only wanted to reform 
the patent law, but wanted to cut away the prime principles of Free 
Trade. Thus, any discussion of this subject must become far more s 
political matter than might at first sight appear likely. He submitted 
that the author was wrong in what he said with regard to retaliation on 
the part of the Germans, because within a very short time—only a vear, 
he believed—of the passing of the 1907 Act, both Germany and Austria 
altered their laws, and put them on precisely the same basis as the clauses 
in the 1907 Асё—г.е.. German patents in the hands of foreigners were to be 
revoked if the patentees worked the inventions mainly abroad. 

Dr. REE replied that the clauses of the German Patent Acts with 
regard to compulsory working were more stringent than ours, and when 
they were brought into line with our compulsory working clauses in the 
1907 Act it really made things easier for us. 

Mr. J. №. HriNcurEYv thought the chemical industry had reached a 
point at which there was an entire breakdown of the patent system. To 
patent a process was only to tell everyone what the patentee was doing. 
and from that point of view a patentee required more protection from tbe 
State without so much expense. Many inventions were made which 
were not patented simply because the man who worked out the process. 
or whatever it was, would not be protecting himself at all. He would 
simply be giving away what he had done. Therefore, it seemed to him 
that before long we must have some system of State protection quite 
different from our present patent law. There had been instances re- 
cently in which inventions had changed hands for quite considerable sums 
of money without their having been patented. 
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INDUSTRIAL RESEARCH.* 


BY HERBERT W. ROWELL. 


SOME PRINCIPLES OF INDUSTRIAL RESEARCH 
ORGANISATION. . 


Industria] research covers a wide range of scientific activitv, from 
chemical and physical work in the laboratory and experimental 
department to the lay-out and design of pane and to the linal details 
of economic production. 

Pure chemical and physical research is an entirely different pro- 
position, and occupies a distinct sphere of usefulness of its own. 
Nome American concerns have separate laboratories for this work, 


supplying exact data to the industrial research organisation, and: 


incidentally publishing the results to outsiders who may be interested. 

Work of this type can be, and a little is, done by our universities, 
but it should be State-aided and systematically encouraged by 
manufacturers. 

An attempt is made below to specify the main principles pro- 
ducing satisfactory results from industrial research. It is necessary 
to ave a broad-minded leader of an industrial research organisation. 
The only fit person to undertake the control of rescareh and the 
development of industrial technique is the scientifically trained 
chemist, engineer or physicist, as the nature of the work demands, 
because he has the best metal equipment and method tor discovering 
th: true cause lying behind an observed effect or for combining causes 
to produce a desired effect. 

All matters of research and experiment in ; n industrial organisa- 
tion should be centralised to one lab vi tery und r the control of спе 
рег оп, even if the organisation is interested in various ty pes of 
manufacture in separate works. Routine control testing should be 
done in separate works laboratories. In large organisations this 
should include a unit experimental factory, and in small organisations 
the experi mental floor may profitably be used for the manufacture 
of small lines required as raw material for various works operations, 
or for direct sale where the bulk of output is small and skilled super- 
vision is required. | 

The initiation, organisation and carrying through of all research 
and experiments up to the experimental works stage should be in 
sole charge of a trained chemist or physicist, with works experience, 
responsible directly to the executive. Research and experimental 
work should not be under the direct control of the works, but the 
research department should depend almost entirely on the advice 
of the works manager in matters of existing methods and troubles in 
manufacture, and to a great extent on what matters require inves- 
tigation. The head of the research department must keep in 
personal touch with the processes in the works and with the heads 
of departments, and must realise in a broad. minded way the diffi- 
eulties in manufacturing. 

The research staff in larger organisations will necessarily be divided 
into departments dealing with separate types of chemical and 
physical work, each under a qualitied superintendent, and where a 
problem requires the attention of several departments, then these 
superintendents should meet regularly so that each obtains a com- 
plete survey of the problem in hand. The individuals on the staff 
should, firstly, have a proper scientitic training in their own special 
line and in collateral subjects; secondly, they should have the 
research outlook which includes initiative, imagination, a balanced 
judgment, perseverance, resourcefulness and esprit de corps ; and, 
thirdly, should.have experience in methods of manufacture and works 
routine. 

While the initiation of research should lie principally with the head 
of the research department, there should Le some safeguard of giving 
eredit for ideas and improvements to those who originate them. 
Suggestion bureaux for works employés and direct report to the 
executive in the case of management staff are used by a number of 
firms. 

Wherever possible the results of research should be covered by 
patent rights, and where the publication of discoveries, methods of 
analysis and similar matter does not seriously damage commercial 
interests, the results should be contributed to the common stock of 
scientific knowledge. In these more scientific days it rarely happens 
that discoveries can be made “secret. processes" with advantage over 
patent or registered design, although the law on these matters and 
the attitude of the Patent Office could be moditied with advantage 
to the State and to the manufacturer. Every distinct item of 
research should be properly planned, and all available information 
on the subject collected and properly indexed and digested before 
starting practical work, although re-planning will probably be 


* Being abstracts of two Papers read before the annual meeting of 
the Society of Chemical Industry. 


necessary as the work proceeds. The cost of work should be esti- 
mated where possible, ог a definite sum allotted to the work by the 
executive for experimental plant and laboratory expenses. 

The principle of elimination by trial and error should not be used 
on the chance of obtaining a quick result. "There are occasions when 
no other method is available on account of lack of data; but sys- 
tematic research, based on scientific principles and properly planned 
application of them produces more valuable resulte, provides data 
for future work and frequently produces side lines for new investi- 
gations of value. 

Comprehensive records of results, details of observations, unusual 
properties of substances and specimens handled should be properly 
kept and indexed, together with typical and standard specimens as 
working data in connection with the library. The methods of 
reporting results of analyses and investigations in a manner intelli- 
gible to the works and to the executive should receive careful atten- 
tion. 

No experimental work should be done in the manufacturing 
departments, except such as is required in starting a new machine 
or process after working on a smaller scale in the experimental 
departments, or such as is required in enlarging the production of a 
machine or process without alteration of the principle on which it 
operates. Loss of production and leakage of information are usually 
more costly than a special experimental machine. 


SCHEMES FOR CO-OPERATIVE INDUSTRIAL 
~ RESEARCH. 


Our Government has been impressed with the necessity for 
national research on a large scale to the extent of contributing large 
sums of money for the purpose of encouraging it. The chemical, 
textile and other trades have already discussed co-operative research 
with expectations of doing something practical ; but apparently 
only wealthy and influential firms are interested іп the schemes., The 
smaller concerns do not realise the importance of the movement. 
Co-operative research is entirely unknown in Britain, while it has 
been established for several years with considerable success in other 
countries. 

If the annual cost of research is compared with the capital or gross 
annual profit of some of the large American concerns it will be seen 
that these large sums spent represent only a very small percentage 
of profits or capital. A large research organisation can afford t» 
buy better brains and plant, can risk more on unsuccessful work, 
and has more success and is less costly in proportion to its results 
than a small laboratory. We require in this country some system 
enabling the smaller firms to carry out industrial research under the 
best conditions at a minimum cost and with the best prospects of 
profitable results. In reviewing the existing facilities, we find that 
there are comparatively few works in this country, even in the 
distinct chemical industries, employing separate research staffs, 
fewer still which thoroughly equip their staff, and none which spend 
sums comparable with German or American firms of similar im- 
portance. 

The schemes suggested below are put forward as outlines which 
might profitably be considered by groups of manufacturers, and the* 
essential points considered are :— 


1. That a properly equipped laboratory and experimental 
station should be established on such a scale that it could afford to 
employ experienced industrial research men of high grade to шше 
and supervise the research and experiments. ` 

2. That the manufacturer may safely entrust all the details of his 
processes to the organisation without risk to business interests. 

3. That discoveries made should. be the property of the manufac- 
turers initiating and bearing the cost of the experiments. 

4. That the cost of experiments should be decidedly less than if 
the manufacturer had employed his own staff and laboratory, and 
that the probability of success should be greater. 


The war has forcibly brought home to us the fact that we arenot 
ao much individuals as a nation in trade and manufacture, and it 
seems that th^ individual firms in many industries will have to 
formulate working agreements of various kinds if they are to meet 
successfully American and similar world compet:tion. 

This suggests the broadest type of scheme on the lines of the 
technical combination of about 20 firms of incandescent electric 
lamp manufacturers in the United States, which spends. & huge sum 
annually on co-operative research. 
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In future it must be British industry against foreign competition, 
instead of a single manufacturer against his home industry and the 
world in general, and this involves buying and selling agreements 
and other safeguards which are arranged in other countries, and can 
be arranged here, and it certainly involves more efficient employ ment 
of capital, material and labour, and eventually means more profits 
and lower prices, 

At the other end of the scale we have something on the lines of 
the Mellon Institute in Pittsburg. A large institution in charge of 
an experienced director and a small permanent staff of specialists 
is erected and endowed by subscription, It is fitted with a number 
of private chemical and physical laboratories, and is or may be fitted 
with experimental machinery of the type required on a small works 
scale. The manufacturer lays his problem before the director, who 
will find him a university graduate with suitable qualifications to 
carry out the work at an agreed salary. [t is then agreed to carry cn 
the work for a maximum time, and this chemist will have the sole 
use of one of the laboratories and certain experimental plant, the 
guidance of experts on the staff, the use of the library jand other 
general assistance for a deiinite sum, or the institute may ae to use 
the permanent statt only and take part payment by results. 

This scheme practically amounts to a consulting chemists’ labora- 
tory on a very large scalc (and such exist in the United States), and 
therefore on more successful lines. The Mellon Institute has pro- 
duced some good work in the course of its few years’ existence, and 
has a deal of work in hand. 

There is no doubt that the first scheme of co-operation throughout 
а trade /s the most profitable to all concerned. Something less 
ambitious, organised in such away that сал be developed into the 
full scheme as progress is demonstrated. seems to meet our present 
state. ‘The tar trade may be taken as the first example, for it seems 
to be faced with both a commercial and technical revolution after the 
war. Coke ovens and large gas plants are partly refining their own 
products in competition with the tar distiller. Coke oven and vertical 
retort tar is quite different from the old types, and an increasing 
supply and crude benzols and ammonia are more fully recovered. 
Methods of distilling and fractionating are altering and require 
alteration, and the products of distillation will have to be marketed 
in a different state of purity, and the values of tar products—never 
very stable—are likely to be altered considerably. The analytical 
tests accepted for sale purposes in the trade are sheer guess work, and 
the chemists employed. are not allowed to alter them. Yet the 
Ministry of Munitions recently altered the tests for benzene and 
toluene, and other good work has been done. 

If the tar distillers can have commercial agreements as to raw 
materials. sulphate of ammonia and creosote, why not. in standard 
tests and products and in research and development of the trade ? 

The tar producers and distillers could subscribe, say, in proportion 
to their capital or turnover, to institute a central laboratory and 
experimental works, while control testing and efficiency of existing 
plant would remain a matter for the attention of the individual 
works. This laboratory could have two functions, one an analytical 
department for devising specifications and standard methods of 
analysis, and acting as a referee laboratory for the trade, and the 
other à research department with an experimental works and staff 
of chemical engineers attached to it. 

The specifications and tests devised by the analytical department 
would be comnion property, and would link producer and consumer, 
and would help to stabilisethe trade, while the results of experiments, 
epatented processes and plant and other protits of the research 
department would be the property of the subscribers to the scheme. 
If it were made into a limited company with a scale of pavments to 
it for the use of ideas evolved the commercial aspect of the laboratory 
could casily be solved. . 

The central analytical laboratory idea offers no difficulty, the cost 
would be small, and the results of distinct value: but unless the trade 
is closely allied by commercial agreements, then the question arises 
as to what work could be undertaken by a central research depart- 
ment. A phase of work of general importance, in which business 
interests could not clash is in raising the demand for and conse- 
quently the price of tar products and in meeting competition from 
Other trades and nations. 

lf a research department could make pitch equal to natural 
bitumen, tar oils into fuel and lubricant equal to petroleum oils, 
or discover a use for creosote oil equal to the present demand for 
timber preservation-—and these things are by no means impossible 
it would cover its cost many times over. 

The tar works is the proper place in which to make dvestuff 
intermediates, as it economises capital, material, transport and 
labour. Many concerns have now nitric acid, oleum, ‘nitration, 
sulphonation and acid recovery plants, and have only vague plans 
for their use after the war. 


Other matters of a non-competitive nature which might be taken 
up are the carriage of dangerous goods, better and cheaper packages, 
safety measures against fire, explosion, and industrial disease and 
fuel economy. The methods of distillation and the value and com. 
position of the tar produced, and the possibilities in blast furnace, 
producer gas and oil gas tars are matters for investigation of profit 
both to producer and distiller. 

The quantities and value of the coke, gas and so-called by-products 
сап be greatly moditicd by alteration in the method of working as 
well as in the des gn of apparatus, and as coke ovens, gas plants and 
recovery plants are usually in charge of an engineer, the chemical 
aspect of the problem does not get full consideration. А coke-oven 
plant wonid call upon the research organisation to inquire into the 
efficiency of all or part of its plant, or have experiments made on à 
more suitable type for its particular class of coal. The tar distiller 
could have his tar supplies tested out on a works scale and be advised 
of a better plan of working them to obtain a more profitable frac- 
tionation. There are great possibilities in this which cannot be 
shown on a small scale laboratory test. "The distillers in general 
could have experiments made in washing and puritication of the 
various products and the numerous problems of fractionation, 
distillation and filtration which trouble the works could be solved 
on practical lines for the mutual benefit of the subscribers. 

It could be agreed that certain details would be private between а 
subscriber and the research staff, while the majority of the work 
could be detailed to those in the combination who required it. It 
would probably result that in time no works would consider a new 
type of plant offered by manufacturers until the research depart. 
ments hed reported on it. 

This very rough outline is enough to demonstrate what could be 
done with the tar industry at the present time, and as a second 
ехатріе we may take another really British industry, the iron 
trade. 

The steel industry has received special and successful attention 
in this country during the last decade, but the smelting and casting 
of iron is still done in the same way and in many cases by the same 
plant which was antiquated 20 vea s ago. 

The grading «f pig iron and foundry mixings is still determined by 
the fracture of the metal and by the district in which it was smelted. 
A large number of chemists are employed in iron works, but their 
routine tests are mainly the result of the demands of the steel works 
for definite raw material, their salaries are usually very small, an‘ no 
research work of any note has beer published in this country ; and, 
in fact, investigation work is not encouraged in any way. Americans. 
on the other hand, have’ developed dry blasts, fuel economy, rapid 
working, slag cement and the working of low-grade ores by the 
liberal application of research. 

A combination of iron masters, foundry men and mild steel makers. 
quite apart from the remainder of the steel trade, could profitably 
institute a research organisation to standardise pig iron grades and 
foundry mixings in the first place, and then develop improved 
smelting methods, more economical charges, heat treatments, 
foundry methods and iron and mild steel foundry mixings for 
standard purposes. 

If such an organisation could make blast furnace slag worth 18. а 
ton, or reduce production costs by 1s. per ton of pig, its existence 
would be very amply justified. The trade is faced with big rises in 
prices of ore, fuct and labour after the war, and when the demand for 
munitions ceases, and the only way to meet foreign competition at 
home and abroad is by utilising expert advice in engineering. chemical 
and works efficiency. | 

Ав the last example, we might take the large number of works in 
the Birmingham district—mostly small concerns—which melt. cast. 
roll, stamp and otherwise work allovs of copper. zinc, tin, nickel, lead 
and other non-ferrous metals. Practically none of these works 
employs à chemist or metallurgist, because of the comparative gost, 
yet they all feel the need of expert advice. 

Except for certain mysterious dopes which are added to meltings— 
often without practical effect— some foundry methods and a few 
very special allovs, which, can easily be analysed, there are no 
secrets in the trade. and business interests would not be adversely 
affected by the institution of a co-operative laboratory. 

Quite a modest affair could be started for analytical work and 
general advice on technical problems, but designed to expand into 
a full research department and experimental works, where fuel 
consumption and furnace design, crucibles, heat treatment of cast- 
ings, casting methods, micro-structure, rolling and stamping and 
finishing problems could be solved to meet the severe competition of 
scientitic methods employed in Germany and America. 

These three schemes are put for "ага as tvpical eu gestions с 
which a meeting «f mennfacturers might take com etent counsel 
from cemists and engineers ex » rienced in their particular industry. 
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The time for organisation is short. We look for some help from 
Government departments and committees, from scientific societies, 
from preferential and protective tariffs. from pure research in the 
universities and better education; but if the manufacturers, and 
particularly the average and smail-sized works, do not evolve their 
own salvation by the prompt adoption of scientific research and 
control, coupled with scientific management and business methods, 
the issue is certain and «disastrous. 


DISCUSSION. 


Mr. BERNARD Howarp asked how the author could be so emphatic 
that there was no co-operative research in this country. All the research 
that went on was not made public. There seemed to be too great a 
tendency to assume that the manufacturer had never had any technical 
training, that the chemist was the genius, and that the members of the 
boards of manufacturing companies were absolutely ignorant. It might 
be so, and he would be prepared to accept it if it were proved to him. [f 
it were so, then he would suggest that in the schemes for technical educa- 
tion should be a class for the education of those about to join the boards 
of manufacturing companies. 


Mr. E. W. Smita suggested that the author ought to have been aware 
of the large amount of co-operative research work that was being carried 
on in Birmingham in connection with the brass trade. 


Prof. €. A. KEANE said that during the war we had had research with a 
big R written overthe portals of industry and education, and he thought 
the writer of the Papers had gone a little too far in saying what should and 
what should not be. There were many ways of arranging research, and 
we must look to them all and put as many as possible on trial. With 
regard to the industrial fellowships at Pittsburg, the influence of the war 
had peen something extraordinary. He had been informed by the 
authorities there that during 1916 over 80 men were engaged in industrial 
research work there, employed indirectly, via the university, for specific 
researches by chemical firms. However, we were not altogether without 
knowledge of such organisations in this country. Experiments were. on 
trial in more than one institution on lines somewhat similar to the indus- 
trial fellowship svstem at Pittsburg, and encouragement should certainly 
be given to such fellowships in this country as one contribution towards 
industrial research. Some of our manufacturers’ associations wero 
already interested in the work at Pittsburg, and he had recently heard of 
an instance in which a firm wrote to Pittsburg for information as to where 
industrial research could be carried out in this country. Nevertheless, 
it was encouraging to know that manufacturers’ associations here were 
looking to that kind of co-operation. There was some tendency to lay 
the blame at somebody else's door, but that attitude should be ruled 
aside entirely. We had all learned a big lesson as the result of the war, 
and there was no special door at which to lay the blame. We were all to 
blame, and let us share the blame as fully as possible by putting our 
respective houses in order. The industrial fellowship provided a link 
between the academic course and industry. That was one way. 
Another was by manufacturers, and especially smaller manufacturers, 
sending their problems to the educational institutions. The terms would 
not be difficult to arrange so long as the governing bodies or the local 
authorities would recognise that the men in charge of their institutions 
were respectable, honourable men, to whom confidence could be given, 
and to whom, also, authority could be given. That was fundamental. As 
soon as educational authorities and governing bodies wanted to know 
everything that was going on the whole system must fall to the ground. 
Those in charge of our educational institutions must be trusted, and the 
experience of the war had shown that they were capable of being trusted 
and doing work of considerable national importance. One of the great 
difficulties in training chemists in industrial occupations was to keep in 
touch with the requirements of industry and this would be a means of 
leading in that direction, and providing a supply of trained men who 
would be a help to industry when they got into it. It would also be the 
means of helping the most brilliant of the students to secure industrial 
positions, and so avoid the blind alley of university and college demon- 
stratorships. Such co-operation between the universities and industry 
would imbue those responsible for the former with a sense of greater 
responsibility. The present system rendered them liable to become irre- 
sponsible, and to acquire the feeling that nothing much mattered in 
regard to the training of their students. He hoped that manufacturers 
would bear this suggestion in mind as one means of the teacher and the 
manufacturer together making some amends for the defects of the past. 


Prof. W. A. Boxe also protested against the remarks in the Paper that 
British manufacturers were behindhand, especially in the iron and steel 
industries, and suggested that the author should consider the advisa- 
bility of re-wording that portion of the Paper. 


. Mr. RowELL, in reply, said the Paper had been purposely put together 
in a way to get information, and he thought he had suceceded. Whilst 
agreeing with Prof. Keane that there were many ways of dealing with 
industrial research he thought Prof. Keane had, if he might say so, given 
the show away as regards the position in this country when he mentioned 
the instance of the British firm going to America for information. The 
fact was that nobody here knew anything about it, and the chemical 
trade was not alone in that. It had been forcibly brought to his notice 


in the textile industry and another instance was that of one of the largest | 


and most successful sellers of motor tyres who did not employ a chemist, 
and who asked why they should when they got on so well without one. 
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LOW TEMPERATURE CARBONISATION AND POWER 
SUPPLY. 


Li 


The extent to which chemists and engineers still difler in their 
opinions upon low temperature carbonisation was again emphasised 
during the congress of the Society of Chemical Industry. which was 
concluded at Birmingham on Friday. The subject of low tem- 
perature carbonisation is of considerable interest to electricitv sup- 
ply having regard to the experiments that are now being carried out 


-at Glasgow, the results of which were given during the 1.M.E.A. 


annual meeting this vear by Bailie Smith, and the arrangements 
that have been made at Brighton and elsewhere for gas firing. 

In the course of a Paper on " Industrial Fuel from Gas Works," 
on Thursday, Mr. E. W. Smith, of the Birmingham gas department, 
made severe criticisms of the manner in which low temperature 
carbonisation experiments have been carried out hitherto. There 
seemed, he said. to be no general agreement as to the object of the 
commercial development of low temperature carbonisation. Those 
who had attempted to extend the process from the laboratory stage 
to practical working had varied in their aims. Some had hoped for 
high benzol yields, others anticipated high tar yields, whilst others 
had as their main object the production of a solid fuel which would 
burn easily in the domestic grate without producing smoke. Those - 
who had been in closest touch with many of the processes agreed 
that no really satisfactory results had yet been obtained. That, 
however, did not mean that there was nothing in low temperature 
carbonisation, but in his opinion there had not been sufficient com- 
petent researeh work carried out to enable an opinion to be passed 
one way or the other. If one judged from the average published 
results, no more would be heard of the process. The recent Paper by 
McLaurin, of Glasgow, was typical of what he meant. One of the 
chief advantages of lcw temperature carbonisation was that power 
stations could be put at the pit's mouth, and the gases-used for 
generating electricity, whilst a domestic fuel would be produced. 
The chief advantage of that would be to centralise carbonisation and 
power generation, but it would de-centralise domestic fuel supply. 
[+ had been overlooked that the amount of coke produced would be 
very large, and that the question of freightage in distributing it to 
consumers would provide some difficulties. Again, if the question 
was examined on the basis of the figures which had so far been 
published it would appear that the cost of obtaining the light spirit 
for motor purposes, &c., were such as almost to neutralise the value 
of the increased volume of tar obtainable by low temperature means. 
Taking all things into consideration, he thought there was need 
for the appointment of a strong scientific committee, versed in 
conditions of carbonisation to go into the whole subject in an inde- 
pendent manner in order to arrive at some definite conclusion as far 
as was possible at the present time 

The PRESIDENT (Dr. Charles Carpenter), referring to the last sugges- 
tion, said it gave him some satisfaction to be able to say that the Fuel 
Board, which was a branch of the Research Department, had decided 
that the matter was so important and that the opportunities for arriv- 
ing at & definite conclusion were so unsatisfactory, that it was a matter of 
national importance that experiments should be made which were 
absolutely unimpeachable in accuracy. That was quite à broad minded 
view to take, and one which could hardly have been expected some years 
ago, but it was the fact that negotiations were in a fairly forward state 
with regard to a site for the erection of the necessary works. 

Mr. 0коммохр Ратох, as one who had worked for years on the prob- 
lem of low temperature distillation, objected to the disparaging attitude 
taken by the author towards the experiments upon low temperature car- 
bonisation. Only by such means would the millions of tons of waste 
coal now produced be used. The difficulty of transport of the resultant 
coke could be got over by briquetting. as in that form the coke could be 
much more expeditiously handled. 

Mr. Smiru, in reply, said he had no intention whatever of casting any 
reflection upon the bona-fides of experimenters on low temperature 
carbonisation. What he deprecated was that this work was the only 
work that had been done. It should have been carried out by men who 
probably had less experience in eoal and more experience in research in 
conjunction with the other workers. 


Submarine Craft Without Periscope.— The " Journal" of 
the Royal Society of Arts, quoting from the " Revista Mari- 
tima," mentions that submarines are now being constructed 
without periscopes of the ordinary tvpe. Instead of the usual 
vertical tube arrangement a system of two lenses, one on either 
side of the vessel, is being employed. It is claimed that this 
device is much less visible from a distance, although it has the 
drawback that the vessel must navigate nearer to the surface. 
The device appears to be only in the experimental stage. 
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ON TECHNICALLY OBTAINING SOMETHING 
| FOR NOTHING. : 


There is a very natural desire on the part of most of us 
to obtain something for nothing in this world, and in this 
endéavour we are liable at times to fall into serious error. 
As an example of this desire the exhaust steam turbine 
may, perhaps, be taken, though not of the illogical kind. 
At one time it was fashionable to ut in these turbines in 
order to extract work from steam discharged from the 
exhaust of other steam plant. Obviously, if an- electric 
generating station was running non-condensing the addition 
of exhaust steam turbines opened up the possibility of a 
great improvement. Thus exhaust steam came to be looked 
upon as quite an asset. Although excellent results were 
obtained in this way the adoption of this course was really 
an admission of ineflicient (7.e., defective) running in the 
first instance, and at the present day it would generally be 
considered better practice to start afresh and to replace 
the inefficient plant by high pressure turbines working 
under good condensing conditions. | 

This subject has been brought to mind bv an article, a 
part of which we reproduce elsewhere, bv Mr. F. H. 
WuvsALL. In this article Mr. Wnysarr refers to the case 
of a chemical works which required steam for their pro- 
cesses and at the same time required electrical power. The 
Scheme they had in view was to generate electric power 
and to use the exhaust steam for the required heating. 
The effect of so doing was apparently the obtaining of 
electricity for nothing, or of heat for nothing, whichever 
point of view was desired. It must be remembered, how- 
ever, that there is no magic about the question. The heat 
available for transformation by steam plant depends upon 
the temperature limits, and if the lower limit is raised to 
serve another purpose the economy in power production 
must suffer accordingly. Undoubtedly such projects are 
often very plausible, and off-hand it is not always easy to 
explain how it.is that a generating station can nevertheless 
provide electrical energy at such a figure as to show an 
advantage over the private works.: The fact that the 
generating station loses 50 per cent. or more of the heat 
in the coal by the action of the condenser gives the im- 
pression that something very much better can be done if 
heat is also required for any other purpose. 

There are two or three reasons why the central station is 
still able to compete. As Mr. WuvsaLL points out, опе 
reason i8 that the private plant, wbich is generally of small 
capacity, must use a great deal more coal per kilowatt hour 
than the power station, more particularly if steam is to be 
used for heating ү urposes. Even if the amount of steam 
required is not very large, and if reducing turbines are 
. used for the purpose, this contention still holds good. 1+ 
is easy for a generating stat on to produce e’ectrical energy 
at the rate of 23 lb. of coal per kilowatt-hour, whereas the 
private works as a rule requires at least double this amount. 
Thus, in the end, a larger amount of heat per unit may be 
required by the private installation than by the generating 
station, even though a larger proportion of the total heat 
may be put to & useful purpose, as in heating or chemical 
work. Further, when it comes to capital cost per kilowatt 
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this is all in favour of the power station. Lastly, although 
a certain efficiency may be shown under favourable con- 
ditions, it generally happens that the amount of heat re- 
quired does not correspond with the amount of electric 
energy required, or vice versa, and therefore the conditions 
are not actually as satisfactory as are assumed. 

In all cases of this kind it is well to be quite clear as to 
what is desired, whether it is heat or whether it is electric 
power. Careful estimates can then be made of the cost of 
what may be termed the “ by-product,” and its adverse 
effect upon the main product. In some cases the amount 
of heat required may be quite considerable, as in the sugar 
refining industry mentioned by Mr. WHysaLt, but even in 
such cases the electric power station is likely to show to 
advantage over the combined private plant. In the sugar 
refinery the total heat usefully employed in a combined 
plant is calculated to be 21 per cent. or about double the 
figure realised in a somewhat inefficient power station. 
This seems to show considerable possibilities for the 
private plant, but before adopting this view it 18 necessary 
to take evervthing into consideration ; and it is significant 
that those who hand'e these problems are beginning to 
discard the use of exhaust steam for power purpo:es in 
private works if a public e'ectricity supply is availab'e. 


REVIEW. 


Pole and Tower Lines for Electric Power Transmission. By 
v DONE С.Е. (London: Hill Publishing Co.) Рр. viii. 4- 272. 
This book has primarily been written for the use of American 
engineers, and, for the most part, it deals with the mechanical 
rather than the electrical aspects of electric power transmis- 
sion. Coming from the pen of an author who is well versed 
in current American practice it is worthy of close attention, 
and it will be found to contain useful information and some 
valuable data. It is, however, open to the criticism that it is 
occasionallv rather vague when definite guidance might have 
been given. For instance, on page 97, we are told that 
‘in the direction of the line, the strength [of a wood A-pole] 
is twice that of the single poles, while it is considerably greater 
in a transverse direction, the amount depending largely on 
the bracing provided to prevent buckling of cach pole." 
Specific information on this subject 15 available in Mr. C. 
Wade's Paper, see " Journal " LE.E., Vol. XXXIX., p. 304, 
1907. 

We congratulate the author on the clearness of his style, 
the choice of his illustrations (162), the absence of padding, 
and particularly on the comparative freedom from American- 
isms. "There are only a few examples of the " new spelling." 
and these lead to trouble—e.g.. in Figs. 33 and 34, " For- 
mulas " and " Formule " are both used. 

In Chapter 1. attention should be directed to the curve in 
Fig. ТА, which shows “ Sag in feet " of conductors plotted 
against " Separation in feet." The author rightly empha- 
sises the importance of a location plan, or, as we call it, a 
route map, being prepared before construction is started, and 
in connection with it he gives in Fig. 17 a useful templet method 
of determining sags and clearances. 

In Chapter IL, on * Loading," the author makes out a good 
case for taking the wind pressure per square foot of projected 
area, as 13-00 Ib. for flat surfaces and 8:00 Ib. for wires covered 
with 0-5 in. deposit of ice. The factor of safety to be used 
should depend on the locality, and he rightly points out that 
" bridges and buildings are not designed to withstand tor- 
nadoes, nor need power wires be absolutely immune from 
failure." This remark is typical of the common-sense way 1n 
which the book has been compiled. The point has been 
thoroughly grasped in England, and especially by the G.P.O- 
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Chapter IIL, on * Wires and Cables," contains no new 
matter, but we entirely concur in the statement that " the 
choice between aluminium and copper will depend on the rela- 
tive cost of the two matefials and their accompanying con- 
struction, together with the allowances which can be made 
for the scrap values." 

Chapters IV., VI. and X., on " Design," " Steel Poles and 
Towers " and “` Protective Coatings " are valuable, and should 
be closely studied by engineers who may be concerned in steel 
poles, although these do not find much favour in this country 
because of climatic conditions and cost. 

Chapter IV. should also be read in conjunction with Chapter 
V. on `` Wooden Poles." The latter contains much ot interest, 
but most of the timbers dealt with are not commonly procur- 
able here. The question of creosoting timber is touched on, 
and it 18 clear that American engineers would do well to copy 
our G.P.O. practice. The Riiping and other protective pro- 
сеззез are not mentioned. 
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Chapter VII., on * Special Structures," calls for no special 
comment, but we must take strong exception to the statement 
that " satisfactory insulated cable is not obtainable for highef 
voltages " than 22,000. This may be true in the U.S.A., but 
it certainly is not so in the United Kingdom. 

Chapter VIII. shows that " Concrete Poles" have been 
more extensively used in America than here, while Chapter IX. 
contains useful information on " Foundations," as does 
Chapter ХІ. on “ Line Material." Chapter ХП. deals with 
" Execution and Costs," and Chapter XIII. with * Protec- 
tion.” Chapter XIV. is worth close study for its “ Joint 
Report Specifications for Overhead Crossings of Electric Light 
and Power Lines " and " General Specifications for Electric 
Light and Power Lines." A 

The volume is provided with an index, and can be recom- 
mended to the notice of engineers,who have already some 
experience of overhead lines design. 

| В. WELBOURN. 


SOME ELECTRIC KITCHENS BY CARRON COMPANY. 


Xithouga a rapid advance of electric cooking in private houses 
cannot be anticipated at the present time, owing to war demands in 
every direction, it is otherwise with the electric kitchen in the 
up-to-date works, for there is no doubt that electric cooking in such 
cases enables the management to cater for the needs of their em- 
plovés in an eminently satisfactory manner. ‘This remark is 
prompted by a visit which, through the courtesy of Carron Com- 
pany, we were permitted to pay on the 12th inst. to the well-known 
cotton mills of Messrs. Richard Haworth & Co., Ltd., of Manchester. 
Here four electric kitchens, three of which are in regular operation, 


Fic. 1.—KrTCHEN ATTACHED TO ORDSALL WEAVING SHED. 


are giving every satisfaction, and it is found that these and similar 
measures have done much to increase the efficiency of the employés 
taking advantage of them, owing to the better state of health, and 
that machine efficiency, which is normally 75 per cent. of the maxi- 
mum output, has risen as high as 95 and even 100 per cent. at 
times. Natura!ly it takes time for the advantages of new arrange- 
ments to be appreciated. and thus at preseut only some 500 emplovés 
patronise these kitchens, the alternative being either to return home 
for the midday dinner or to bring food with them, and to have it 
cooked in an older kitchen equipped with coa!-tired ranges. 

These kitchens are each equipped with a large three-oven range, 
having ample boiling and grilling accommodation. a hot closet 
measuring 22 ft. over-all, and a further heavy boiling table 6 ft. 
over-all. The appliances embody the latest constructional improve- 
ments and the best possible finish throughout, with white porcelain 
enamelled back plates and nickel-plated and polished mouldings and 
facing:, the black parts being bright stove enamelled. 

Each range comprises three standard '* Carron " ovens measuring 
22 in. by 20 in. by 22 in, inside, built up on the unit principle; they 
have top and bottom heating elements, each arranged for three-heat 


control, and loaded to a maximum of 5:5 kw. The linings are 
porcelain enamelled throughout, and the runner gates, shelves and 
heating elements can all be removed in a few moments, so that the 
interior of the ovens can be thoroughly washed out when necessary. 
The doors of these ovens are each fitted with a toughened glass 
inspection window and a thermometer, so that there is no guess work 
in the cooking operations, and everything can be done with mathe- 
matical precision, under observation, in a manner hitherto impos- 


Fic. 2. —*No. 3 TarrToN" ELECTRIC KITCHEN. 
/ 


sible with the previous coal ranges. Over these ovens is mounted 
à hotplate having two boiling sections, each section having three 
intensely heated portions arranged for various degrees of heat 
regulation ; whilst a third section is worked at a lower temperature 
for simmering purposes. Under this is arranged a griller and toaster, 
white porcelain enamelled inside, and wired for 5 kw., having two 
separately controlled elements. The hinged doors under the two 
boiling sections enclose hot closets or warming chambers, which are 
heated from the sections themselves, and are also fitted with white 
porcelain enamelled trays. Over the hotplates at the back is 
erected a strong white porcelain enamelled splash plate, which 
carries extension brackets supporting the switchboards, and on these 


. are mounted the three-heat rotary indicating switches, fuses and 


pilot lights. Connecting-up boxes are fitted at the back, and where 
possible a space of 2 ft. is allowed behind the range, so that there 
is easy access to these boxes. | 
The approximate loading of each of these ranges is 32 kw., making 
a total of 132 kw. with the four. Each range is run on 440 volts 
direct current, the loads being balanced on either side of the neutral. 
With regard to the hot closets, these are built up in two sections, 
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each measuring approximately 11 ft. over all, or 22 ft. altogether. 
The outer cases are constructed of fine cast-iron, with panels at ends 
and back, whilst the sliding doors are built up of mild steel, also 
panelled. They are lined throughout with white porcelain enamelled 
sheets, and are fitted with two perforated shelves, also white en- 
amelled, and faced on the edges with half-round iron nickel, plated 
and[polished. The “ Carron” patent heating elements are fitted 
in the back of the compartment, and are all interchangeable, and 
can be removed at a moment's notice, as they have pin and socket 
connections. 

The total] loading of these hot closets із 21 kw., each section being 
separately controlled. The connection wires are carried to ter- 
minal boxes at opposite ends, where the three-heat rotary indicating 
switche; «tid fuses are mounted. 


Fic. 3 —KITCHEN AT EGERTON MILL, WHERE APPROXIMATELY 
200 DINNERS ARE SERVED PER DAY. 


There are two 8izes of heavy boiling tables installed, some of which 
are 6 ft. long and others 3 ft. long, but in both cases they are built 
up on the unit principle of sections having intensely heated areas, 
each separately controlled. Each table is mounted on heavy cast- 
iron feet, has a pot rack underneath, white porcelain enamelled 
splash plate and switchboard over this, carrying the three-heat 
rotary indicating switches, fuses and pilot lights. Each 6 ft. table 
is loaded to 12 kw. maximum, and the smaller tables to half this 
loading. The total load of the complete equipment in these kitchens 
is 268 kw. 

All the food for breakfasts and dinners is cooked on these ap- 
pliances, and this includes whatever boiled or steamed foods are 
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required. In addition to this, a considerable amount of pastry is 
baked that is not taken at these meals, but is sold to the mill opera- 
tives and consumed out of meal hours. With regard to the question 
of cost, no definite records are as yet obtained, as, although some of 
the kitchens have now been in operation for many months, they are 
not yet, working at their full capacity, and no allowances have been 
made for the revenue from sales of foods, apart from the meals, nor 
for ventilating fans, which are worked off the same mains. 

It is interesting to note, however, that, even without these allow. 
ances, the cost of energy works out at less than 34. per person per 
meal, and when working at a maximum output this cost can be still 
further reduced. Electric energy is supplied to the works generally 
on а basis which works out to 0-5d.—0-6d. per kilowatt-hour. 

In regard to details, it is worth noting that the boiling tables were 
at first equipped with circular boiling plates, which were let in flush 
with the surface of the table, there being an annular space round 
each boiling plate. This was found to give trouble through liquids 
boiling over and through overheating. Consequently the hot 
plates are now made in one piece with the heating elements clamped 


_ to the lower surface, these parts being isolated to a slight extent by 


a groove around them in the upper surface. Since this groove is not 
carried right through, no liquids can now penetrate to the elements. 
The usual impression is that this form of construction involves 
more energy consumption than the isolated hot plates ; but we were 
informed by Mr. Forbes, the electrical engineer of Messrs. Haworth 


and Co. (Ltd.), that his experience was just the contrary. Two of the 


kitchens have been at work for about a year, and their boiling tables 
have proved to be very satisfactory. The whole of the apparatus 
was erected under the supervision of the manager of the Electric 
Cooking and Heating Department of Carron Co., Mr. À. R. Wood. 
The firm of Messrs. Richard Haworth & Co. (Ltd.) is one of the 
oldest established firms of its class in the country, if not in the 
world, and it ranks as a pioneer in all modern developments. We 
believe it is the first firm of its class so far to consider the welfare 
of ita operatives as to cater for them in the manner described. From 
what we saw on the occasion of our visit there is no doubt that the 
innovation is appreciated by them, and nothing but good can come 
from such a movement. A plate of well-cooked food, consisting of 
a cut from the joint with two vegetables, well served, and everything 
scrupulously clean, should appeal to a large proportion of the 
employés. The charge for this is 4d. to a woman and 6d. to a man. 
Extras can be had in the shape of soup, pastry, rock cakes, &c. 
In addition to the three kitchens now in operation, there is a fourth 
which is equipped, and which will be used after the war for the pur 


pose of cooking puddings, pastries, &c., of a kind which the 


operatives can purchase and take away with them for home con- 
sumption during the week-end. This should certainly prove a boon 
to many a household. The charges made barely meet the cost. 
There is a vast field for development in this direction among the 
800 odd similar factories situated in Lancashire and Yorkshire, and 
it only requires the owners to realise the benefits obtained from look- 
ing after the creature comforts and welfare of their employés for 
them to take steps from which they will surely reap their reward. 


MANUFACTURE OF SYNTHETIC NITRATES BY ELECTRIC POWER.* 


` 


Details of Furnaces.—When fixing atmospheric nitrogen in an 
electric furnace, the reaction mainly depends on the contact of air 


with the electric arc, and clearly therefore that design is best which" 


provides for most air to come under the action by the arc. 

Many furnaces are faulty because a large proportion of the air 
passing them cannot come into contact with the arc, and on the 
reason being investigated it is found to be due to these being of the 
single-phase type. In the Birkeland-Eyde furnace the arc alter- 
nately fills the top and bottom half, but never both simultaneously, 
and as air flows into the reaction chamber through all the holes it 
follows that only half of it can be on the side where the arc is at any 
moment. There is thus a leakage of air and it is especially pro- 
nounced through the holes nearest the periphery. Similar effects 
are described in the Schonherr and Pauling furna. es. 

In the ihrec-p as: furnace the three electrodes are arranged with 
intervening firebricks, so that together thcy entirely enclose a six- 
sided conic 1 sp ce. Air entering the bottom expands and fills the 
спе before passing out by the only exit, at the top. The electrodes 
receive the three-phase currents, and these currents interact in much 
the same way as they do in a three-phase motor producing an arc 
flame whi-h rotates rapidly in accordance with the periodicity of the 
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supply—viz., 50 times a second. Since the air takes longer than 
1/50 second to pass up through the reaction chamber, every particle 
must come into co tact with the rapidly revolving sheet of flame. 

Magnetic Blow v. Air Blow.—Vor the proper working of nitrogen 
fixation furnaces, it is essential to blow the arcs into flantes. and this 
can be done by a magnetic field as in the Birkeland- Eyde furnace. 
which has a stable magnetic field, or in the Moscicski furnace which 
has a rotating magnetic field. On the other hand, it can be done 
merely by the air flowing through the furnace as in the Schonherr. 
Pauling or Kilburn Scott types. 

One objection to the magnetic blow is that in addition to alternat- 
ing current for the arc, direct current is also required to excite the 
magnets. Sceing that in cny event air must pass through the fur 
nace it may just as well be used for creating the flames. 

Electrodes.—For a given power or output the trouble of operating 
electric furnaces may be said to vary with the number f electrodes. 
Also the energy lost in electrodes will vary with their number. The 
material of which electrodes are made has an important bearing 0n 
the yield. For example the electrodes of the Birkeland-Eyde fur 
nace are a special alloy of copper which has been found from experr 
ence to be beneficial. The modified Pauling furnaces which Dr. 
Rossi has at work in Legnano have electrodes made of an aluminium 
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alloy, and he claims that the metal has a catalytic action, which is 
favourable to the yield. | 

Starting Furnace.—Single-phase furnaces are started by approach- 
ing the electrodes together until the air gap is sufliciently narrow 
for the voltage to jump across. These adjustments have to be 
carefully made. Аз the electrodes are at high tension, also there is 
great liability of having heavy shocks and surges on the electrical 
machinery. In the three-phase furnace, I dispense with adjust- 
mente t ecaus* the arc flames started pilot or trigger sparks. This 
method f startin is a great advantage Lecause the el:ctrodes can 
be set at the best distance apart for the air supply. А lower pressure 
can be used to operate the furnace, for without the pilot sparks the 
voltage has to rise to a certain point before current begins to flow, 
and this affects the power factor. I have found it convenient to 
keep the pilot sparks on all the time because it improves the yield and 
tends towards continuity of working. In all electric furnaces it is 
most important to have continuity of working. т ec:w:e if the ares 
keep stopping and starting, surges and other el ctrical phenomena 
are liable to cause trouble. The three-phase furnace has a special 
advantage in this respect because currents are aiways flowing in the 
phases and the arcs assist in maintaining each other. "The energy is 
practically a.ways at a maximum, whereas in a single-phase furnace 
it varies from zero to a maximum twice in each period of alternation 
of the current. 

Preheating the air not only economises heat and raises the tempera- 
tureof thefurnace, but italso enables the a'r to enter the furnace dry, 
which is an advantage. Prof. Guye found a slight increase in yield 
when the air was dry, enough to warrant the removal of moisture in a 
commercial plant. 

Preheating.—|n order to get easy operation of the furnace the air 
must be preheated, and so long as such preheat is not detrimental in 
other ways, the higher it is the better. Ionisation is helped by pre- 
heating and this condition is necessary for easy electrical working. I 
have found it advantageous to use 250?C. 

It is convenient to get the preheat from the heat of gases leaving 
the furnace and one large efficient preheater may serve several 
furnaces. 

Cooling.— The chemical reaction being reversible, it is important to 
chill nitric oxide gas quickly. With single phase furnaces, it can 
only be effected by blowing excess air through the furnace, whereas in 
the Kilburn Scott furnace it is done largely by having a boiler to form 
theroof. А blown arc flame acts on the boiler in much the same way 
as any ordinary flame burning to carbon dioxide. The centre of the 
arc flame is the neutral point, and as the boiler is connected to earth, 
there is no trouble with the electrical connections. The metal is 
not affected because nitric oxide does not attack. Nitrogen per- 
oxide may do so, if the temperature is below €00°C., but even it is 
slow and requires moisture present. 

In Norway the furnace gases are passed through an ordinary 
Babcock-Wilcox boiler when the temperature has been lowered to 
about 200°C., so they use gases at a temperature when they are 
able to do damage. From the point of view of action on metal it is 
much safer to use the boiler directly on the furnace where the gas is 
still in the nitric oxide stage. 

Results. —The yield which it is generally assumed can be obtained 
from single-phase furnaces is 20 and €0 grms., of pure nitric acid per 
kilowatt-hour, or, say, half a ton of pure acid per kilowatt year. As 
a result of tests carried out on my three-phase furnace it would appear 
that yields 50 per cent. greater than the above are quite feasible. 

The yields are much improved by having a boiler immediately 
over the arc flames, and there is no appreciable difference in yield 
When steam is being made. Tests have shown that of the total 
energy put into the furnace, about 10 per cent. can be obtained as low 
pressure steam. 

The yield rises to its full value in about } hour from time of starting 
the furnace, which is important from the point of view of stopping 
the furnace during off peak hours. | 

The pressure at which the furnace would operate (under 1,500 
volts) is very cónsiderably lower than the voltage used in furnaces 
abroad. When the furnace was running well, power factors of over 
0-85 were obtained. ° 

Absorption Tower: —The most commonly used absorption system 
consists of a range of high towers made of acid- proof brickwork, the 
towers being filled with quartz pebbles or one of the many patented 

forms of acid-proof filling. A first condition of good absorption is 
that the gas should move very slowly and the next is that the con- 
tact surface should be as large as possible ; also. as mentioned above, 
there should be opportunity for the further oxidation of the nitric 
oxide which is formed in the towers. Prof. Moscieski has also found 
that it is desirable for the liquor to pass down the towers inter- 
mittently, so that the filling is alternately wetted and then allowed to 
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run dry, as this improves the absorption very much. By the Mos- 
cicski method the absorption of the nitric peroxide gas is nearly com- 
plete being about 97 per cent., whilst the nitric acid may be drawn 
off at a concentration of 40 to 50 per cent. 

The author concludes by drawing a comparison between the 
direct and indirect methods of making nitric acid. 


‚ DISCUSSION. 


Mr. Bower said it was really time we in Great Britain made a start in 
the direction indicated in the Paper, and made use of the air for other 
purposes than the mere ordinary process of breathing. He was very 
much impressed by the discussion in the Paper of the absorption process 
This seemed a very good method, because in the absorp- 
tion of those gases it was necessary to carry out a double function—viz., 
to oxidise and to absorb,'and the Moscicski process seemed to take all the 
factors into account. 

The PRESIDENT (Dr. Charles Carpenter) said this matter had not 
altogether been neglected by the authorities, and à good deal of work 
was being done at the present time. The outstanding difficulty when 
entering on the erection of plants of this magnitude was to decide which 
process to adopt—viz., the one requiring the minimum amount of power 
or the process described by Mr. Scott, in which it was suggested that the 
power requirements were considerably larger, yet the other advantages 
were such that it might be found in the long run to be the best process to 
adopt. 

Dr. E. FYLEMAN asked whether there was any possibility of electrolytic 
corrosion in the boiler. He understood from what he could gather in a 
general way that it was almost, if not entirely. impossible under practical 
conditions to convert completely the nitric oxide obtained in this process 
into nitric and nitrous acids, and that a certain small percentage, which 
was given as from 3 to 5 per cent., of the total nitrogen which was com- 
bined to form the nitric oxide, escaped into the atmosphere. It had 
occurred to him that if that were so those wishing to work the process 
were not absolutely unrestricted as to the spot upon which a plant could 
be put down. Looking at the whole matter, it was probable that there was 
something to be said forthe point of view that no one process would stand 
alone. The questiou of cost was important, and it is noticeable that Mr. 
Scott had given absolutely no basis whatever to go upon in attempting 
to compare this system with others. Could he give some approximate 
figures as to the cost of a plant for producing a certain quantity of nitric 
acid, and the amount of power required. Something also about the cost 
of labour and supervision would be an assistance to the same end. 
Nevertheless, he considered that Mr. Scott was deserving of all praise for 
the way in which he had pursued this matter for years, persistently and - 
steadily. 

‚ Mr. Е. Sproxton said that, as a layman, he was a little bit puzzled why 
the yield of the new furnace was only 50 per cent. better than the old 
furnace. It appeared that the advantage should have been much 
greater. Was there any advantage in modifying the composition of the 
air by the admixture of oxygen to get nearer to the theoretical composi- 
tion, say, four volumes of nitrogen to one of oxygen. Theoretically 
there should be two volumes of nitrogen to one of oxygen. 

Mr. J. B. WEBB said the Moscicski absorption process had been attract- 
ing a great deal of attention, and as the author had pointed out, the im- 
portant factor in the whole process was the oxidation of NO to NO,. 
That seemed to depend on the actual time of traverse of the NO through the 
absorption towers, and hitherto the absorption was spoilt to a very large 
extent by the use of very fine packing, such as broken quartz. The pack- 
ing in the towers must be of such a nature as to give both surface and 
free space, and he was rather at a loss to see how Prof. Moscicski’s patent 
packing helped matters to any large extent. Broken quartz packing gave 
approximately 40 per cent. free space, but he did not know why there 
need be two chambers. Why not have one chamber and pack it with, 
say. ring packing, which gave approximately 75 to 80 per cent. free space, 
and at the same time a considerably greater surface than was obtained 
with broken quartz, unless the broken quartz was of the order of 1 in. 
or less, in which case he would imagine the draft difficulties would be 
considerable. Even assuming there was the correct amount of free 
space and surface and that time was given for the NO to oxidise, there 
were a great number of factors entering into thc operation. It was 
difficult, therefore, to see how alterations of packing, once the right 
thing was obtained, would solve the problem. He had understood that 
the packing question had been solved by the Swedish and Norwegian 
people. Could Mr. Scott enlighten them on this point ? As to a com- 
parison of the direct and indirect methods, he agreed with the previous 
speaker that it would have been very useful if Mr. Scott had been able to 
give some figures, 

Mr. E. B. Mason called attention to the fact that there was an Ameri- 
can process, known as the Rankin process, which had been commented 
upon favourably by Prof. Norton. It consisted of a cylinder and piston 
with two small electrodes in it. The air was compressed and the arc 
started. "Then the arc was cut off, and the gas allowed to expand, and it 
was claimed that good results were obtained. 

Mr. ScorT. in reply, said the fact that Mr. Bower appreciated the 
absorption svstem carried a great deal of weight with him (the author), 
as Mr. Bower had made a considerable number of experiments. The 
President had mentioned that the Government were doing something at 
last, but it was three years late. In his speeeh to Parliament the other 
day Dr. Addison had mentioned that something was going to be done 
with the fixation of atmospheric nitrogen. He hoped the day would 
come when he would be able to publish the correspondence he had had 
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with various Government departments. if he could publish it he cer- 
tainly would do so, but, of course, it could not be done now. Neverthe- 
less, it was a disgraceful state of affaire. We had been held in a strangle- 
hold by certain financial groups and 'political pools, who were appa- 
rently mixed up with the Chilian nitrate business. Perhaps he had 
better not say any more. He had not thought of electrolytic corrosion 
in the boiler, and it was a point he would look into. He very carefully 
earthed the boiler and alternating current, by reason of the current 
reversing, did not give the same electrolytic corrosion as direct current. 
Nevertheless, it was known that corrosion with alternating current did 
take place under certain conditions, but he did not think there was much 
danger in this case. There was some escape into the air with the system 
used abroad, but he had it in his mind to make a complete cycle by taking 
the air and after using it add oxygen to it, and not allow it to go ‘out into 
the air again. 
make-up oxygen. He did not believe a great deal in patent packings. 
The Norwegians had pinned their faith to quartz. lt was impossible in 
all these fillings, to get rid of lime, and there was action on the lime ; 
it was for this reason that quartz was better. He could not give the 

costs of the direct process because he did not know. Не could only say 
that the cost of a complete plant was roughly about £8 per kilowatt. He 
had received a quotation with guarantees behind it from responsible 
people in Germany two vears before the war to erect a complete nitric acid 
factory in this country for £6. 10s. per kilowatt of plant, and probably £8 
was а safe figure now. As to the Rankin process, he had a very great 
regard for anything that Prof: Norton said, but he doubted some of the 
figures that had been given with regard to it. Nevertheless, he was quite 
prepared to believe on the strength of Prof. Norton’s testimony that the 
Rankin system was producing good results. 


LABOUR UNREST. 


— ee —— 


The Commissicn of Inquiry into ЕР Unrest has issued its 
repoit. For the purpose of the inquiry the country was divided into 
eight divisions, and a summary of the repurts of the Commissioners, 
prepared by Mr. С. N. Barnes, M.P., has been issued. 

Mr. Barnes states that a comparison of the reports shows that there is a 
strong feeling of patriotism on the part of employers and employed 
throughout the country, and they are determined to help the State in its 

resent crisis. Feelings of a revolutionary character are not entertained 
by the bulk of the men. On the contrary, the majority of the workmen 
are sensible of the national difficulties, especially in the period of trial and 
stress through which we are now passing. Whilst the eight reports agree 
as to the main causes of industrial unrest, important differences appear 
in the emphasis laid by the various commissions upon specific Causes. 
In order that the principal points of agreement and difference between 
the eight reports may be readily scen, Mr. Barnes submits the following 
brief summary of the Commissioners’ findings and recommendations :— 

1. High food prices in relation to wages, and unequal distribution of 
food. 

2. Restriction of personal freedom and, in particular, the effects of the 
Munitions of War Acts. Workmen have been tied up to particular 
factories, and have been unable to obtain wages in relation to their skill. 
In many cascs the skilled man's wage is less than the wage of the un- 
skilled. Too much centralisation in London is reported. 

3. Lack of confidence in the Government. This is due to the sur- 
render of the trade union customs and the feeling that promises as regards 
their restoration: will not be kept. 

4. Delay in settlement of disputes. In some instances 10 weeks have 
elapsed without & settlement, and after a strike has taken place the 
matter has been put right within a few days. | 

5. Operation of the Military Service Acts. 

6. Lack of housing in certain areas. 

A Restrictions on liquor. This is marked in some areas, 

Industrial fatigue. 

9. Lack of proper organisation amongst the unions, 

10. Lack of communal sense. 

11. Inconsiderate treatment of women, „не wages are sometimes as 
low as 13s. © 

12. Delay in granting pensions to soldiers. 

13. Raising the limit-of income tax exemption. 

14. The Workmen's Compensation Act. The maximum of £1 weekly 
is now inadequate. 

THE LEADING CAUSES. 

Food Prices.—All the Commissioners putin the forefront, as the leading 
cause of unrest, the fact that the cost of living has increased dispropor- 
tionately to the advance in wages, and that the distribution of food sup- 
plies is unequal. . Commissioners are unanimous in regarding this as the 
most important of all causes of industrial unrest. Not only is it the lead- 
ing cause of unrest in itself, but its existence in the minds of the workers 
colours many subsidiary causes, in-regard to which in themselves, there 
might have been no serious complaint ; and the feeling exists in men's 
minds that sections of the community are profiting by the increased 
prices. 

Munitions of War Acts. —The operation of the Munitions of War Acts 
has undoubtedly been a serious cause of unrest, in particular the restric- 
tion upon a workman aa regards the selection of his sphere of labour. If 
the leaving certificate restriction is removed the leading cause of dis- 
satisfaction under this heading will cease to exist. There will still 
remain, however, the complaint that sufticient attention is not being paid 
by employers to Article 7 of Schedule 1I. of the 1915 Act. Changes of 
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working conditions more especially the introduction of female labour. 
have been made without consultation with the workpeople. 

Military Service Acts.— The reports show generally that the irritation 
occasioned by the withdrawa of the trade card scheme within a few 
months of its initiation and without any previous intimation, has now 
subsided. At the same time much anxiety is occasioned by the working 
of the schedule of protected occupations. All the reports refer in genera! 
terms to what is called the want of co-ordination between Government 
departments dealing with labour. Apart from the suggestion that one 
central authority should be set up, the reports contain proposals for the 
formation of informal local boards to settle local disputes, or for the 
appointment of a local commissioner with technical knowledge to settle 
disputes other than those arising on questions of wages. А proposal 
which finds general favour is that workshop committees should be set up. 


Other Causes.—The Commissioners give other causes of unrest, which 
are reported as acute in certain districts, including :— 


1. The want of sufficient housing accommodation in conge sted areas. 

2. The liquor restrictions, which operate as a cause of unrest in some 
distriets, but not in others. 

3. Industrial fatigue, which is not a universal cause of unrest. There is 
a general consensus of opinion that Sunday and overtime labour should be 
reduced to a minimum, that holidays should not be curtailed, and that 
the hours of work should not be such as to exclude opportunities for re- 
creation and amusement. 

Psychological Conditions.—The great majority of the causes of indus- 
trial unrest specified in the reports have their root in certain psychologi- 
cal conditions. Want of confidence is a fundamental cause, of which 
many of the causes given are merely manifestations. It shows itself in 
the feeling that there has been inequality of sacrifice, that the Govern- 
ment has broken solemn pledges, that the trade union officials are no 
longer to be relied upon, and that there is a woeful uncertainty as to the 
industrial future. The reports abound in instances of the prevailing 
feeling that pledges are no longer observed as they were in pre-war days. 
Allusions to “scraps of paper” are painfully numerous. 

Special Local Causes.—It is noticeable that each of the eight reports 
has an individual character, and lays stress on one or other of the causes 
of unrest in varying degree. The reports reflect a great many minor 


causes of unrest, which are local in character, but these are too numerous 


to specify in detail. 


. Rdations of Employers and Employed.—The reports bear a striking 
testimony to the value of the proposals made in the report of the Sub- 
committee of the Reconstruction Committee, dealing with the relation: 
of employers and employed. Broadly speaking, the principles laid down 
appear to have met with general approval. 


RECOMMENDATIONS. 
The recommendations of the Commissioners are :— 


1. Food Prices.—T here should be an immediate reduction in price, 
the increased price of food being borne to some extent by the Govern. 
ment, and a better system of distribution is required. 


2. Industrial Councils, &c.—The principle of the Whitley report should 
be adopted ; each trade should have constitution. 

3. Changes with a view to further increase of output should be made 
the subject of an authoritative statement by the Government. 

4. Labour should take part in the affairs of the community as partners, 
rather than as servants. 

The greatest publicity possible should be given to the abolition of 
leaving certificates. 

6. The Government should make a statement as to the variation of 
be already given. 

7. The £1 maximum under the Workmen’ s Compensation Act should 
be raised. 

8. Announcements should be made of policy as regards housing. 

9. A system should be inaugurated whereby skilled supervisors and 
others on day rates should receive a bonus. 

10. Closer contact should be set up between employer and employed. 

1]. Pensions committees should have a larger discretion in their 
treatment of men discharged from the Army. 

12. Agricultural wages in the western area, now.as low as 145. to 17s, a 
week, should be raised to 25s. a week. 

13. Coloured labour should not be employed in the ports. 

14. A higher taxation of wealth is urged by one commissioner. 

In addition to the above recommendations the recruiting system i: 
universally regarded as requiring most careful handling. The co-ordi- 
nation of Government departments dealing with labour is reported as an 
urgent matter and an appeal for increase of publicity and fuller explana- 
tion of Government, proposals is made in several of the reports. Further, 
it is recommended that when an agreement has. been drawn up between 
representatives of employers’ federations and trade unions, that agres- 
ment should be binding on all in the trade concerned. It is also repro- 
sented that local arbitration tribunals for the settlement of local disputes 
on the spot could with advantage be set up. 

The feeling in the minds of the workers that. their conditions of work 
and destinies are being determined by a distant authority over whirl 
thev have no influence requires to be taken into consideration, not on^ 
by the Government, but by the unions themselves. In conclusion, | 
desire to draw attention to two points—the practical unanimity of the 
reports and the remarkable prompitude with which they have been com- 
piled. Had it not been for the whole-hearted co operation of the Com 
missioners and their local secretaries it would have been quite impos- 
sible for a comprehensive inquiry into the intricate subject of industria! 
unrest to have been completed within the time allotted. 
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CORRESPONDENCE. | 


PHASE LAG IN CURRENT TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: The article on this subject by Messrs. Makower and 
Wust in your issue of the 15th inst. appears to contain an 
incorrect assumption and a statement which is certainly 
erroneous unless I have sadly misunderstood the paragraph 
in question. Two current transformers are described as being 
connected back to back; the errors in their ratios of trans- 
formation are expressed by the correcting constant A, which 1з 
evidently assumed to have exactly the same value for both 
transformers. This identity of value would be realised only 
by chance in the case of transformers of a commercial type, 
and further, experience shows that the transformation ratio 
obtained with the instrument fed in on its primary side fre- 
quently differs from that obtained when it is fed in on its 
secondary side, this depending on the manner in which the 
circuit is closed on the side delivering current. 

If, however, one could be justified in assuming the exact 
equality of the two ratio errors, then the actual combined 
ratio of transformation most certainly would not be 2?, as 
stated, but in every case rigorously equal to unity. 

There is apparently a serious inconsistency here. Will the 
authors oblige by kindly clearing it up ? | | 

There appears also to be a small error in equation (4), which 
no doubt should read as follows instead of in the form given 
on page 58] :— 


41—43 
a, tan 9,—d, tàn фу 
Referring to the abstract of Mr. A. E. Moore's paper given 
in the same issue, at the bottom of page 578 it is stated that 
. sin 0==4„/К„1,1„. a 
The necessary condition that d, (or in other words klpm созо) 


be zero, is omitted. | 
Paris, July 18. E. W. Hinr. 


tan ó— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. Hill in his criticisms on the article on the above 
subject objects that the ratio of two transformers cannot be 
expected to be exactly the same. ‘This is, of course, perfectly 
true, but it is common practice in many kinds of commercial 
tests to make such an assumption, and the results obtained in 
the manner indicated on & number of transformers tested in 
pairs would certainly give a reliable average. It may, however, 
be pointed out that the method described 1s in no manner 
affected bv this question, as it is applicable to a single trans- 
former. The device of connecting two transformers back to 
back was adopted, as explained in the article, solely for the 
purpose of using wattmeters of the same range so as to be able 
to calibrate them directly against each other with the greatest 
convenience and accuracy. | 

Furthermore, the two transformers would carry practically 
the same currents in their primary and secondary windings, and 
it is therefore unreasonable to claim that their characteristics 
would differ from the fact that they are fed from different sides. 

It appears that Mr. Hill has confused the quantities denoted 
by ¿and А. If the transformers have the same ratio of trans- 
formation ¢, their combined ratio of transformation would be 
1, as stated by him and also in the article; but if there are 
Voltage drops due to the load changing the ratio in the pro 
portion 1 to A, the effect of these voltage drops will not cancel 
in the two transformers, but will be cumulative. This is clear 
from a reductio ad absurdum by considering the case of two 
transformers each of ratio 1 to 1 connected back to back. 


According to your correspondent the primary and secondary , 


voltages of the combination would be strictly unity on all loads, 
whatever voltage drops are introduced by each transformer 
as long as the voltage drops are the same for each transformer. 

The change of sign suggested in equation (4) involves only a 
reversal of the sense in which the angle of lag д is measured 
positively —I am. &c., 


London, July 23. A. J. MAKOWER. 
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LEGAL INTELLIGENCE. 


a 
Gas Light & Coke Co. v. Hackney Borough Council. 


The hearing of this case was concluded on Friday, when Mr. Justice 
Astbury decided to reserve his decision. On Wednesday judgment was 
given for defendants with costs. г mln 

In the course of his evidence Sir JoHN SNELL, Past-President of the 
Institution of Electrical Engineers, said that he had examined the 
accounts of the electric supply department of the defendants, and his 
conclusion was that a protit had been made on the private lighting, but 
a loss on the supply of power. After giving a definition of load factor and 
diversity factor, he said that, other things being equal, the higher the 
load factor the lower the cost of production, and the better the diversity 
factor the further could a power station owner go in the way of earning 
revenue, and, therefore, of course, the better it was for the authority. In 
1913-14 the number of units sold was 8,584,332, the total cost уаз 
£49,523, and the revenue £55,413. The witness put in tables showing 
the units sold for public and private lighting and for power. The load 
factor of the power supply (with factory lighting) was 22-2 per cent., and 
of the domestic and private lighting 12-4 per cent. The witness gave 
evidence of the power and lighting loads on certain dates in 1913-14, 
and the charges made for the various classes of supply. The total 
demand for power was 3084 kw., and a reasonable diversity factor for that 
year in Hackney was 1-44; he obtained that figure by dividing 3,084 by 
2,135, which was the power load minus the factory lighting. Thejcost 
(£49,523) should be apportioned as follows: £20,814 to privatefand 
domestic lighting, £2,755 to public lighting, and £25,954 to power and 
factory lighting. He made out that the profit on private lighting was 
£9,445 and on public lighting £782, while there was a loss of £4,337 upon 
power. He thought that the Council also took the same view of the 
matter, for in October, 1916, they raised the price of lighting by 20 per 
cent. in scale А and power by 30 per cent. Не had also gone through the 
accounts for 1915-16, and the loss on power was increased very consider- 
ably. He had analysed the costs, and he put the running cost per unit 
sold at 0-348d., and the fixed charge per kilowatt demanded at the 
power station at £7-058.. Under scale A (alternative No. 1) theffixed 
charge of £1 per quarter per kilowatt of maximum power demanded and 
4d. per unit, which meant that a consumer wh» paid £4 per annum and 
jd: per unit (at most), could not be profitable at the diversity factor in 
that year. 

In cross-examination, Sir John Snell admitted it was a great advantage 
to electricity works to have a day load, because it increased the load factor 
and reduced the cost of production. The man who used energy for more 
hours per day was the best, provided the load was not too variable. The 
more diverse the trades the higher the diversity factor should be. The 
ordinary diversity factor for mixed factories was 2, but in Hackney there 
were 600 odd factories with an average power of about 11 н.р. Witness was 
next asked if he was aware that this year with 1,000,000 units less for 
lighting and 6,000,000 more for power, Hackney had wiped out her loss 
and carried forward £6,000 for the relief of rates. In reply, Sir John 
said he did not know that, as he had not had access to the accounts for 
this year, but if they had they had done very well. | 

Mr. WALTER said the cost of material including coal had much in- 
creased and the witness agreed. Sir John also agreed that the power 
consumer had a better load factor than the light consumer, and the 
former class had also a better diversity factor. . 

T hen'there ів a further factor that, as а rule, the power user as a class 
used more electricity than the light consumer as a class ? —As a rule. 

All these factors, of course, are circumstances which are taken into 
consideration in fixing the price ?— Certainly, that is why you charge 
twice as much for lighting as for power. 

In so far as the power user has 20 per cent. of light his load factor is 
slightly worsened by that percentage ?—-If he has power alone, it is. 
worsened. 

As regards every municipal electrical undertaking, it must start at a 
loss 3— No, I don’t agree. 

Do you suggest that when you start an electrical undertaking it ever 
starts at а profit ?— Yes, I have known of such. 

Until you have got a sufficient demand at the station it must be a 
question of loss ?—Yes, until you have a sufficient demand, but I know 
a great many cases in which the first year has resulted in a profit. The 
profit of the undertaking will improve as it goes on. | 

Sir John was then cross-examined on the 1914 accounts of the electrical 
undertaking of the Council, these being the accounts which were placed 
before him for investigation. 

On the 20th inst. Mr. WALTER, К.С. (for defendants), submitted that. 
the action was entirely misconceived. It was founded on an entire 
misunderstanding of sec. 19 of the Electric Lighting Act, 1882, and of the 
Long Eaton Judgment, which, properly understood, was an authority 
directly in favour of the defendants. Plaintiffs came to court as the 
champions of light, though their real business was to sell gas. 

His LoRpsHiP pointed out that the point between plaintiffs and 
defendants was as to the relative profit made by defendants’ under- 
taking during a particular period as between power and lighting. Sir 
John Snell thought the power was being supplied at a loss or, at all 
events, at à less advantageous rate than lighting. 

Mr. WALTER said Mr. Merz, his witness, said the business was paying 
on power and the figures showed that in 1916, when the price of coal 
was up, defendants converted a loss of something like £8,000 into a profit 
of over £6,000, although the lighting load had gone down 1,000,000 units. 

Mr. CHARLES Н. MEnz, consulting engineer, gave evidence for defen. 
dants. He said the capital cost was a considerable item in all electrical 
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undertakings, and the plant must be sufficient to supply the maximum , 


demand. The regularity of the supply was a most important factor in 
the cost of the production of the supply. As between a lighting load 
running only two hours a day and what was called the high load con- 
sumer the difference of cost might be several hundred per cent. on a 
municipal undertaking. Two hours a day was generally known to cover 
a very large number of lighting consumers. Power users for the purpose 
of their own businesses desired to have the highest possible load factor ; 
it affected the wages bill and every other item in connection with factory 
cost, and the load factor was reflected back to the station. There had 
been a large number of power Acts passed by Parliament.” The North 
East Coast group of power companies turned out about one-fifth of the 
total electricity of the country. Electrical energy was by the power 
Acts allowed to be supplied for power purposes, and it followed that it 
was also necessary to supply light for a!l factory purposes, and to allow 
20 per cent. to be used for lighting. They supplied electrical energy 
and took no notice of whether it was supplied for power or light. The 
result was that in all power businesses a large undertaking must seek 
more and more to supply the manufacturer or factory owner, who would 
insist on being able to take his light or power from the one set of wires. 
With regard to the Hackney undertaking. he said the power business was 
undoubtedly paying in 1913-14. Witness produced two curves, one showing 
the actual cost of &cnerating electricity in Hackney (0-348d. per unit), 
and the other the distribution betwcen the different load factors and the 
figure for fixed charges, £8 odd per kilowatt. The latter curve expressed 
the actual costs per unit, as he had worked them out, and it showed that 
as the load factor went up the cost went down. In framing a tariff that 
was the primary consideration of a supply authority. "The diversity 
factor for Hackney was the average figure of two. The power, plus 
factory lighting, which was being sold by the Council was paying in 1913- 


14, and was doing so now. The power was undoubtedly paying аз the . 


Council was charging £4 per kilowatt demanded per annum and 4d. per 
unit, and the latter figure was more than the 0-348d. which he and Sir 
John Snell agreed was the extra cost of supplying each additional unit 
turned out. As the power demand was about 3,000 kw., and at £4 per 
kilowatt that represented £12.000 per annum in addition to the 4d. per 
unit. Half the consumers were on the maximum demand scale, and half 
on the flat rate ; at a load factor above 8-3 it would pay to put consumers 
on the former scale, but at Hackney the load factor of those on the maxi- 
mum demand system was 14-46. Witness was examined at considerable 
length upon the demands of the various classes of consumers, the charges 
paid by them, their load factor, &c. 

After Mr. Merz had been cross-examined by Mr. Colefax, 

Mr. J. A. JENKINS, borough accountant of Hackney, was called to 
prove the accounts of the electric supply department. In 1916-17, he 
said, 1,829,075 units were sold for private lighting and domestic uses, 
and 12,465,635 units for power and factory lighting ; in 1913.14 the priv- 
ate lighting units were 2,616,399, and the power supply in 1915-16 was 
6,532,318. "The total units sold in 1915-16 was 9,071,126, and in 1916-17 
the figure was 15,302,372. Without allowing for employees serving with 
Н.М. Forces, the profit last year was £6,918. 118., and the war allowance 
to employees was £1,461. 19s. 7d. Witness gave particulars of the 
capita] expenditure and of the sinking and reserve funds of the elec- 
tricity department, and after cross-examination by Mr. Russell, K.C., 
defendants' case closed. 

Mr. CoLEFAX, K.C., summed up the case for plaintiffs, and his Lordship 
reserved judgment. 

On Wednesday his Lordship delivered judgment, After reviewing the 
facts of the case at great length and referring to the decided cases (in- 
cluding the Melbourne and Long Eaton judgments) he held that plaintiffs 
had failed in their contention, and he gave judgment for the defendant 
Council with costs. 

We propose to give a full report of the judgment in our next issue. 


E. S. Co. (Ltd.) v. Tredegars (Ltd.) 


Mr. Justice Ridley had this action before him last week.  Plaintiffs 
claimed £263. 5s. 11d., the price of goods sold and delivered. Defendants 
admitted that they were indebted to plaintiffs for that sum, but counter- 
claimed for £193. 10s. 11d., goods supplied to plaintiffs, and paid the bal- 
ance into Court. 

Mr. C. HERBERT SMITH, opening the case on the counterclaim, said the 
action was originally brought for £263. 5s. for goods supplied. Defen- 
dants, who also dealt in electrical goods, claimed that they had a set off 
for £193. 10s. 11d., goods supplied to plaintiffs, and the defence to the 

'counterclaim was that, although plaintiffs actually ordered the goods it 


‚жаз on condition that they were to be equal to sample and subject to the 


approval of a customer. Plaintiffs said the goods were not according to 
sample, and therefore there was no contract. Plaintiffs approached 
defendants with regard to the purchase of electrical switches, and defen- 
dants said they had 45 gross of Japanese switches, of which they would 
supply 30 gross at 10s. 9d. per dozen. Their manager (Mr. Summer) 
said he would like to see a sample, and then he would let them know 
definitely whether he would take the 30 gross. The next day he sent for 
the sample, and defendants eventually sold plaintiffs the switches as 
Japanese switches. 

After hearing evidence, his Lordship gave judgment, and said he was 
of opinion that the contract was provisional and subject to an order from 
the Edison Swan Co., who, when the goods arrived, refused to accept 
them, as they did not comply with their order, because their order was 
for English and not Japanese switches. He had come to the conclusion 
that there was a conditional term upon which these goods were ordered. 
Plaintiffs succeeded on the claim, and defendants failed in their counter- 
claim, and there would be judgment for plaintiffs for the amount paid 
into Court, and for £193. 10s. 11d., the balance, together with costs. 
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PATENT RECORD. 


ee 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEgwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72. Chancery-lane, London, W.C. | | 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the title. 


1916 SPECIFICATIONS. , 
8,056 Barr, J. F. Electrical water heaters. (7/6/16.) (Cognate application 
13,564/16.) 107,038. 
8,178 RELAY AUTOMATIC TELEPHONE Co. & Herink, H. J. Telephony. (9/6/16.) 
107,041 


8,179 RELAv Automatic TELEPHONE Co. & Herink, Н. J. Telephone systems. 
(9/6/16.) 107.042. | 

8,245 Siemens Bros. & Co. & IRgLAND, Н. W.F. Electricignition or sparking arrange- 
ments. (10,6/16.) 107,048. 

8,305 Porter. S.C. Telephone transmitter. (12/6/15.) 100,689. 

8,547 BENNETT, A. E. Magneto-electric machines. (15/6/16.) 107,062. 

8,474 Rutss, J. C. Steam power plants particularly for use in electric generating 


systems. (14/6,15.) 100.693. 
8.733 BEAvER, C. J. & CLAREMONT. E. А. Electric cables. (21/6/16.) 107,073, 
8.810 OrpHAM.O. Miners’ electric safety lamps. (22/6/16.) 107,074. 
8.811 Kriss, N. Electric battery lamps. (22/6/16.) 107,075. 


9,766 B. T.-H. Co. (С. E. Co). Regulators for polyphase transmission systems. 
(11/7/16.) (Cognate application. 9,812/16.) 107,093. 

Thisinvertion el.tes to reg lation tor controlling a pha'e balance for polyphase 
transmission systems. It has been proposed to connect a synchronous dynamo 
electricmachine to an auxiliary dynamo electric machine cr boosterin such a manner 
that the phase rotation of said machine is opposite, and means is provided for 
relatively changing the phase relation of the voltage of said machines, comprising à 
booster field winding having relatively displaced portions. When such a phase 
balancer is applied to a system where sinele phase loads are taken from more than 
one phase. thisinvention provides means for controlling the balancer so as to maintain 
equality of voltages, or equality of currents, in the phases of the system. 

101,82 Birks. L. & TEMPLIN, J. R. Means for differentially metering electricity for 
lighting and heating purposes. (2 3/16.) 104,498, 
11,043 B. T.-H. Co. (С. E. Co) Electric motor control. (4/8/16.) 107,106. 

This invention relates to locomotives of the type in which the locomotive may be 
supplied with current either from a storage battery ora trolly. In certain cassit 
is desirable to be able to run a locomotive normally supplied with current from a 
troly beyond thelimits of the trolly system, and to this end a storage battery may 
be provided upon the locomotive. Now the voltage of this battery may not be as 
laree as that of the trolly system, and this invention provides means for auto- 
matically charging the battery, and for preventing the battery from supplying the 
motors at the sarne time as they are being supplied from the trolly in order that the 
battery may not be thrown directly in parallel with hieher voltage source of supply. 

12,685 Cuivers. T. 5. & MARTER, C. Electric insulating material resembling vulcanite. 


(7/9:16.) 107.122. 
16,514 Mason, C. T. Timing in ignition dynamos. (19/6/15.) 102,267. 


1917 SPECIFICATIONS. 


1,279 Kirpurn. B. E. D. (Naamlooze Vennootschap de Nederlandsche Thermo- 


Telephoon Maatschappij). . Automatic switching devices for thermic telephones 
(25:1/17.) 106,962. 


2,191 SWITCHGEAR & CcwaNns & Ropway, E. D. Automatic electric circuit-breakers , 


(14/2/17.) 106,971. Р 
2,912 BritisH WESTINGHOUSE ELECTRIC & Мес. Со. (Westinghouse Electric Mfg. Co.) 
Mercury rectifier distributing systems. (27/2'17.) 106,973. 
The systen comprises an alternatine-current supply circuit, a transformer having 
its pritnary winding connected thereto, a vapour electric rectifyine device having its 
` ancdes cornected to a secondary winding of the transformer, a distributine circuit for 
the rectified current which isconnected to the rectifier cathode, and to an intermediate 
tap on said secondary winding, and an automatic double-pole circuit interrupter 
inserted between the anodes of the rectifier and the transformer secondary winding 
for protecting the rectifier and transformer against both internal short-circuits and 
cverloads on the distributine circuit. 
5,401 Lcras, О. Transformers for alternating electric current (9/6/16.) 106,986. 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 
Lieut.- Colonel C. B. Clay, V.D., Commanding. 

Orders for the Week. 


Officer for the Week.— Platoon Commander P. Bowden. 

Monday, July 30.— Technical Instruction (Searchlight) for No. 3 Com- 
pany, Right Half Company, at Regency-street. Drill, No. 3 Com- 
pany, Left Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, July 31.—Lecture, 6.30. Physical Drill and Bayonet Fighting 
7.30. 

Wednesday, Aug. 1.—Drill and Elementary Bridge Construction, No. 1 
Company, Left Half Company. | 
Thursday, Aug. 2.—Drill and Elementary Bridge Construction, No. 2 

Company, Left Half Company. Ambulance Class, 

Friday, Aug. 3.—Technical Instruction (Searchlight) for No. 3 Company, 
Left Half Company, at Regency-street. Drill, No. 3 Company. 
Right Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Saturday, Aug. 4, to Monday, Aug. 13, Camp.—A camp will be held at 
Esher from Aug. 4 to 12. Billets will be provided at Claremont 
Park. Men will be provided with railway warrants and rations. 
This expense will be borne by the Government in the case of men 1n 
Sections A and B. Others will be required to pay cost price, but 
not exceeding 4s. 6d. per diem. 
their own blankets and personal kit in a regulation kit-bag. mark 
with name. rank, company and regimental number. Also enamel 
mess plate and mug and knife, spoon and fork. An extra pair of 
boots is advisable. Parade at Waterloo, opposite No. 10 platform. 
on Saturday. Aug. 4, at 2 p.m. 

Headguarters.— Headquarters at Balderton-street, closed Aug. 4 to 12 
Шела will be transferred to Claremont Park, Esher, for that 

eriod. 

Holiday Addresses. —T hese must be given in to the Orderly Room without 
fail. 

Armlcts.—T hese must be worn at all plain clothes parades. 

Musketry.— For all Companies sce notice at Headquarters. 

Note.—Unless otherwise indicited, all drills wiJl take place at Head- 
quarters (Balderton strect, Oxford.street). 


Volunteers must take with them ` 
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COMMERCIAL TOPICS. 


——de———— 


Last week a deputation from the Commercial 
eo Control Committee waited upon Lord Robert 

ce. Cecil at the Foreign Office in order to mako 
representations on the subject of the re-organisation of the British 
Consular Service. In reply, Lord Robert gave an assurance that 
the Committee would be consulted before any scheme for the 
improvement of the Consular Service, which is now the sub- 
ject of negotiations between the Foreign Office and the Board of 
Trade, was finally approved. The subject has recently been con- 
sidered by a Special Committee, but the majority and minority 
reports, though presented some time ago, have not yet. been pub- 
lished by the Government. - 


ж * ж * 
The Board of Trade suggest to British exporters 
ию ЛЕЯ йе engaged in sending goods to neutral European 


countries the desirability of concluding their 
contracts on a f.o.b. (instead of a c.i.f.) basis where the goods can 
only be exported under licence, having regard to the fact that it is 
frequently made a condition of the issue of such a licence that the 
goods must be carried in neutral vessels. 


* * * + 


The New At the inaugural luncheon on Friday of the 
Diplomacy British-Italian Commercial Association, which 

° has been formed to stimulate and encourage 
Anglo-Italian trade, Lord Rokert Cecil. M.P., assured his hearers 
that the Foreign Office welcomed with pleasure and rejoiced in 
movements of that description. His presence emphasised that in 
future, even more than in the past, diplomacy and commerce must 
go hand in hand. In old days diplomacy was mainly concerned 
with the relations between one Government, one King very often, 
and another. That was no longer the case. Diplomacy if it was 
to be worthy of its true vocation must in the future be concerned 
mainly with the relations between one people and another. 

Lord Robert said that all sections of the people had an equal claim 
upon its services, they were not to be satistied in future by the mere 
friendliness of the actual Government ; they had to promote also and 
much more a complete friendliness and co-operation of the various 
peoples. After the war they would have to repair the ravayes of the war, 
to re-constitute all international relations to a great extent, and if they 
did not desire to do business with their enemies, they must take care 
that the business between the Allies was close and complete. During the 
time of the war it was inevitable that the Government of a belligerent. 
country should undertake a number of duties which ordinarily were 
better left to individual effort. He had no desire to sce war conditions 
carried on into the time of peace. The prosperity of a country depended 
upon the energy and enterprise of its population. The Foreign Office 
were considering how to improve the assistance which it might be able 
to give in that direction, and were, he hoped, taking adequate measures. 
The Government would do all they vould to assist commercial organisa- 
tions by seeing that they had a fair field, but more they could not do. 

The italian Ambassador and Sir Albert Stanley, President of the 
Board of Trade, also spoke, the latter emphasising the absence of any 
idea of indulging in “ peaceful penetration " such as the Germans 
adopted, and announcing that they would in the future be able to estab. 


lish an improved system of transport which would meet the very parti- 
cular. needs of Italy. | 


* * * 

From the repoit of the British Thomson 
B.T.-H. Houston Co., which is given i h 
Report. ae Ich 1з given m another page, 


| it will be seen that the company has made 
further progress during the past vear. In 1915, which was a verv 
gocd year for manufacturers, the company made a gross profit of 
£262,400, but lest year the figure increased to £399,364. After 
appropriating £153,700 for depreciation and after taking into ac- 
count the amount brought forward and the sum required to meet the 
excess profits duty and munitions levy, &c., for 1915, the balance 
carried forward is £163,923 (com pared with £73,359),-but the demand 
for excess profits duty for 1916 has not yet been met. The position 
18 Very much improved, but as there are arrears of preference divi- 
dends to be met it will not be possible to declare a dividend on the 
ordinary shares for some time, v | B 
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The recent report of the directors of the Braz- 
Electricity lian Tract; Ligh Со. sh | 
in Brazil. ian raction, ight & Power Co. shows that 
the electric supply tramway and telephone 
undertakings owned or controlled by the company are making good 
progress, notwithstanding the increased price of materials and the 
transport and other difficulties. There is an especially good demand 
for energy for power and heating which augurs well for the future 
of electricity supply in Brazil. | : 

The gross earnings of the Rio de Janeiro Tramway. Light & Power (о. 
were 59,009,971 milreis, an increase of 10-2 per cent.. and the net earnings 
were 32,311,411 milreis, an increase of 4-2 per cent. There were sub- 
stantial increases in both the gross and net earnings of all departments, 
except in the net earnings of the gas company. ‘The tramway receipts 
created a record, and amounted to 13,710,912 milreis. ‘There are 237-15 
miles of track open, with 536 passenger cars and 441 trailers, 68 freight 
cars and 130 trailers, and 8 locomotives and service cars. The number 
of passengers carried was 198,677,975, and 24,667,154 car-miles were run. 
At the end of 1916 there were 8,759 public and 2,101 private arc lamps ; 
and there were connected to the mains the equivalent of 97,858 н.р. in 


, motors (against 93,892 н.р.), 836,269 private (50-watt) incandescent. 


lamps and 1,126 public incandescent lamps. There were 47,864 light 
consumers (against 40,866), and 2,346 power consumers (against 2,208). 
Supply is given from the hydro.electric works at Lages, and the reserve 
steam plant has not been operated since September, 1914. Apart from 
street lighting, gas is now little used save for heating and fuel. 

The telephone undertakings of the company now comprise thoso 
operated by the Brazilianische Electricitats-Gesellschaft (serving the 
City and Federal District of Rio de Janeiro), the Interurban Telephone 
Co. of Brazil (serving the City of Nichteroy, the capital of the State of 
Rio de Janeiro, adjoining the Federal District, with which it is con- 
nected by a submarine cable, the City of Petropolis, and a number of 
smaller towns in the vicinity), ће Companhia de Telephones Interesta- 
doaes (serving the municipalities of Cataguazes, Sao Paulo de Muriahe 
and Palma in Minas Geraes, and of the Municipality of Santo Antonio de 
Padua), the Companhia Telephonica do Estado de Sao Paulo (serving 
the cities of Sao Paulo, Santos, and (‘ampinas), and the Companhia 
Rede Telephonica Bragantina (serving about 100 of the most important 
municipalities of the State of Sao Paulo and that of several adjoining 
districts of the States of Minas Geraes and Rio de Janeiro). The Rio de | 
Janeiro and Sao Paulo Telephone Co., which was recently formed, con- 
trols 95 per cent. of the capital of the above companies. Considerable 
work has been done at two of the exchanges at Rio de Janeiro by adding 
further sections and generally increasing their capacity. Tho four ex- 
changes of the system, with the additional aerial and underground cable 
installed, now have a capacity of 20,840 lines. Until recently the Federal 
Government refused to allow telephone lines to cross from tho territory 
of one state to another, but last year a law was passed removing this 
restriction, and the necessary licences have been granted permitting the 
systems of several companies to be connected across state boundaries. 
A toll line connecting the cities of Rio de Janeiro and Sao Paulo (about 
300 miles apart) is under construction, and will be completed during the 
present year. 16 is also proposed to construct toll lines connecting the 
cities of Entre Rios, Sao Fidelis and Campos, &c. Other improvements 
have been carried out or are projected. 

At Sao Paulo good progress was also made by the tramways and elcc- 
tric light and power departemnts of the local company. The equivalent 
of 332,392 50-watt incandescent lamps is connected for private lighting 
(against 272,905), and 40,491 н. р. (against 38,896 н.р.) in motors. There 
are 28,757 light consumers (against 22,414), and 1,494 power consumers 
(against 1,439). A new contract has been made with the state for public 
electric lighting. involving the substitution of the existing enclosed aros 
by nitrogen filled lamps, and 350 additional lamps are being installed. 


* * * * 

In a recent report by the Permanent Conference 
of Russo-Foreign Chambers of Commerce, a 
demand is made for a clear statement as to the 


Russian Trade 
and Industry, 


future policy of the Government in regard to foreign trade and 


commerce. 

The report states: ‘‘ Being quite convinced that the pre-war commer- 
cial policy will not be that which will be adopted, we arc, however, in com- 
plete ignorance of what may be our Customs tariff inthe future ; what wil! 
be the basis adopted in relation to it for our Allies. what for our enemies, 
and what for the neutral Powers; on what principles it is proposed in the 
future to build our trading relations. Is it contemplated to introduce 
any difference into the railway communications by differentiating in 
regard to the origin of goods ? Is it proposed to establish any kind of 
measures, and what, to encourage export trade with Allied countries * 
The Chambers believe that the Provisional Government may find it 
possible in the organisation of their foreign trade to adopt certain guiding 
principles which will lead to the clearing away of the present condition 
of doubt. and to the regular development of trading with the countries 
now allied with Russia. 5 | 
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EXTENSIONS. 


^ Cardiff.—In view of the probable development of Cardiff and the 
fact that application had been received from the Windsor Slipway 
for a supply of electric power, the Council are recommended to extend 
the supply cables, at an estimated cost of between £6,000 and 
£7,000. The Windsor Slipway will require over 1,000 н.р., and their 
annual consumption will approach one million units. 


Croydon.—The Lighting and Electricity Committee has been 
authorised to accept a tender for the construction of a garage at the 
electricity works. 


Derby.—In consequent of a scheme for the establishment of a new 
industry in the town, considerable extension of the electricity supply 
undertaking will be necessary, and negotiations are proceeding 
between the Council and the promoters of the scheme. 


Halifax.—The Council recently decided by a majority of one to 
purchase land at Copley for the purpose of erecting a new generating 
station. A special committee of 10 has been appointed to deal with 
the matter, and a report will be obtained from a consulting engineer 
on the suitability of the proposed site, &c. 


Newport (Mon).—Last week the Electricity & Tramways Com- 
mittce accepted tenders amounting to about £7,000 for extensions at 
the power station. T 

It was also decided to purchase six second-hand tramcars from the 
London County Council. 


Poplar. (London).—The Borough Council propcse to erect a sub- 
station in High-street at a cost of £4,200. The work will be carricd 
out by direct employment of labour under the borodgh surveyor. 


GENERAL. 


Board of Trade Electric Power Supply Committee.—In the House 
of Commons on Wednesday last the President of the Board of Trade 
was asked by Mr. Gilbert if he had received resolutions from the 
London municipal authorities owning electric supply undertakings 
asking for representation on the Departmental Committee on Electric 
Power Supply, and whether he proposed to appoint any represent- 
ative on the committee to represent such London authorities. 

In reply, Sir A. STANLEY said he had received copics of resolutions 
from certain of the authorities referred to, and, as he had already stated, 
he was of opinion that tho Committe¢ as at present constituted was 
sufficiently representative of all bodies owning electricity undertakings. 
He was not preparcd to make any further additions to it. 

Chesterfleld.— The Rural Council has cssented to the application 
by Sheftield Corporation for a provisional order for the district, and 
the Corporation has been asked to submit further particulars of 
their proposals. 


Clayton.—The Urban Council has approved the proposed incor- 
poration of the district in the area of supply of Bradford Corporation. 

It has been arranged that Bradford Corporation will lay electric supply 
cables through Clayton, and give a supply of electricity on the same 
conditions and prices as at present prevail in Bradford. The construc- 
tion of a tramway to Clayton will also be commenced within two years 
from the declaration of peace. 

Crompton.—The Council have acceptcd the terms offered by 
Oldham Corporation for the supply of clectricity in this district. 


Croydon.—Owing to the increased cost of coal and other materials 
the Council-have increased the charge for electric current by another 
15 per cent., making 25 per cent. in all over pre-war rates. 


Exeter.—The Council were recommended by the Electricity Com- 
mittee to increase the salary of the borough electrical engineer 
(Mr. H. D. Munro) from £475 to £550 per annum, but after discussion 
at the meeting last week the recommendation was deleted from the 
Committee’s report. 

Huddersfleld.— Notice has bcen served on the Urban District 
Councils of Kirkheaton, Marsden, Meltham, Kirkburton and Lepton 
of intention to apply for provisional orders authorising the Cor- 
poration to supply electricity. 


Linking-up in South Wales. —At the meeting of the Cardiff Elec- 
trical and Tramways Committee on Friday the engineer and manager 
of the electric supply department (Mr. Arthur Ellis) made a report 
on the preliminary work done in construction with the linking-up 
movement in South Wales and Monmouthshire. 

For the purpose of compiling information South Wales and Monmouth 
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ELECTRICITY SUPPLY. — | 


have been divided into three districts. The first includes Swansea 


Llanelly and Neath, the second Pontypridd and the Rhondda, and the 
rt and the immediate 


vicinity supplied by the Scuth Wales Electrical Power Distribution Co. 
In order that the work might be carried a stage further, Mr. Ellis asked 
to have the authority of the committee to go more closely into details with 
a view to preparing an estimate covering the cost of the cables necessary 
for linking up and other details relating to the advantages (if any)to be 
derived from the same. 

Ald. ILLTYD THoMAS emphasised the importance of the subject, and 
on his proposition Mr. Ellis was empowered to proceed with the matter. 

Llandudno.—Last week the Council was recommended to give 
notice to the Llandudno & Colwyn Bay Electric Railway, Ltd., of 
intention to terminate the existing agreement for the supply 
electric current to the company. The Council, however, decided to 
refer the matter back, with instructions to obtain expert information 
on the technical and financial aspect of the question. 


Municipal Board for Sheffield Area.—At a conference of repre. 
sentatives of Sheffield, Rotherham and Chesterfield Corporations, 
which was held at Sheffield on the 20th inst., a draft scheme for 
dealing with sewage іл the water-beds of the Rivers Don and Rother 
was outlined. | 

The scheme involved the construction of a main arterial sewer which 
would conduct the sewage to the Humber. It would be necessary for a 
joint board to be formed for carrying out the work, and this board might 
control not only the question of sewage but also electricity, gas and 
water supply. It was thought that the Board could deal with these 
public services much more satisfactorily than the Councils of the respec- 
tivo arcas interested. | 

The members agreed to lay tho scheme before the various committees 
and it is probable that a small joint committee will be appointed for the 
purpose of making full enquiries into the matter. | 

Poplar (London).— The Council has sanctioned an increase of 10 
per cent. on the charges for current for lighting as from Oct. | 
next. 


Worcester.—In the annual report of the City electrical engineer 
(Mr. C. M. Shaw) it is advised that the water power of the Digi 
Weir on the Severn could be utilised in the generation of electrica 
energy. About 1,500,000 units per annum could be generated in 
this way, and there would be a substantial profit if the price were id 
per unit. | 


Wortley.—The Rural Council has refuscd its consent to the appli 
cation of Sheffield Corporation for a provisional order for the district, 
as à proposed application of the Electrical Distribution of Yorkshire 
(Ltd.) had already been approved. 


LIGHTING AND INDUSTRIAL POWER. 


Bray (Ireland).— The Urban Council has acceded to a request for a 
supply of electric current for a motor to drive a gas compressor for the 
railway company. 

Economy Exhibition.— At the National Welfare & Economy Ex. 
hibition, which was opened last week by Lady Rhondda at the 
Dewsbury Town Hall, there were exhibitions of electric cooking, 
heating and lighting by the electric supply department of the Cor 
poration. . 


Electrolytic Production of Zinc.—At the recent meeting of the 
Venture Trust the chairman (Mr. A. A. Bavman) said that one of 
their main investments related to electrolytic zinc. Their object m 
going into the electrolytic zinc business was to start probative plant, 
which would prove the superiority of the Isherwood process of pr^ 
ducing electrolytic zinc, and, at the same time, would have such an 
output as would give them a handsome return for their money. 

That intention had been frustrated by the events of the war. Thr 
original capacity of the plant was intended to be 3 tons a day; ther 
actual output at present was only 4 ton, but in two months’ time ther 
expected to be able to put out a ton, and before the war was over they 
hoped to be able to turn out 3 tons a day. It had been impossible to set 
the requisite skilled labour and plant. The Government had treated 
them exceedingly well, because they were anxious to get electrolytic zins. 
It had been impossible to get an extractor and other plant necessary 11 
order that the Isherwood process may work in its entirety. It was 
becoming recoknised by experts that electrolytic processes on certain 
classes of ores, and worked in a favourable location, were likely to prov? 
more advantageous than fire smelting. The regults publish by other 
companies making electrolvtic zinc did not show an efficiency or econ™ 
mical working equal to that obtained during the trial of the ]sherwocd 
process in America. 
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ELECTRIC TRACTION. 


Bolton.—The Corporation have decided to purchase an electrically 
propelled vehicle for the use of the electric supply department. 


Bradford-Keighley Tramways.—In the annual report of the 
manager of the Keighley Corporation tramways the opinion 1s ex- 
pressed that if there were through running between Keighley and 
Bradford, substantial benefits wou'd accrue to the Keigh'ey tram- 
ways department. 

The report states there are many instances in other parts of the 
country to show that a tramways system less than six miles in length— 
if an average be taken over a number of ycars—can never be made to 
pay. Immediately, however, it is increased to something approaching 
d miles, things automatically begin to adjust themselves on a paying 

is, 

Brighton.—The salary of the tramways engineer and general 
manager (Mr. Wm. Marsh) has been increased from £400 to £500 
per annum. | 


Huddersfleld.—The Corporation have authorised the doubling of 
the track on the Bradley tramway route. 


Manchester Tramways Dispute.—4A fresh award of the Committce 
of Production on the claim of the tramway employees of Manchester 
Corporation for an increase to 10s. of the war bonus conceded in 
many parts of Lancashire and Cheshire a month ago has been issued, 
and the committee has decided that '' there is no reason for а depar- 
ture from the award of June 11." 

It will be remembered that the late award was ostensibly the cause of 
ж trouble with the tramway employees in the Manchester and Salford 

istrict. 

The Lancashire & Cheshire Council of the Tramway & Vehicle Workers 
Union have now decided to make a fresh application for an advance in 
wages of 7s. 6d. per week, making, with the 2s. 6d. granted under the 
recent award, 10s. per week, the amount originally claimed by the 
workers. 

It has also been decided to support the employees of the Burnley 
Corporation tramways who were out on strike until о, when the 
Hi vci decided to return to work pending negotiations between the 

ies. 

Southend.--The Corporation have applied to the L.G. Board fot 
permission to borrow £4,150 for the purchase of electric vehicles, motor 
generator, &c. 

The electrical engineer (Mr. R. Birkett) has bcen instructed to 
fix on each of the tramcars a safety device for arresting the fall of 
trolly boonns at an estimated cost of £3. 103. 

Mr. Birkett is to report as to the practicability of running a service of 
through cars from Leigh to Southchurch and to the Beach. 


Wolverlaampton.— The arbitrator appointed by the Chief Indus- 
trial Commissioner has awarded 5s. per week advance in wages to 
the tramway workers of 18 vears and upwards and 2s. 6d, per week 
пн under that age. The award will take effect as from April 1 
ast. 

Time and a quarter is to be paid to members of the traffic staff for all 
hours worked on weekdays in excess of 10, and time and a half for Sunday 
work, for Sunday excursion and other special cars running outside and 
beyond the ordinary Sunday working hours. 


FOREIGN NOTES. 


Bolivia.—A consular report states that business in the Oruro dis- 
trict.in 1916 was not seriously affected by the war, but exports of 
antimony and wolfram have decreased in the current year. 

There are openings for British trade in electrical fittings, hardware and 
accessories for mining concerns. 


Corea.—The acting British vice-consul at Seoul states that Corea 
produced about 12,700 tons of copper ore in 1916. New discoveries 
of copper deposits in South Chusei province are reported. 

Since the outbreak of the war tungsten deposits have been discovered 
all over Corea, and about 510 tons were exported in 1916. It ia stated 


that the mines in Kokai province, near Soctarie, contain atleast а million 
tons of ore. 


Portugal —The Government has been authorised to grant, after 
public tender, to à Portuguese concern a 15 years’ concession for the 
establishment and exclusive rights of working iron and steel works. 


Russia.—The following are extracts from a report by the British - 


vice-consul at Baku (Mr. McDonell) on the possibilities for trade in 
that district :— 

There is a large demand for internal combustion engines of from 
2} H.P. to 100 H.p. for the oilfields, and the demand for Diesel type 
engines for running electrical plant is increasing. Electrical energy is 
being used on the oilfields more and more each усаг for drilling and 
baling, and the whole of the fields are lighted electrically. There is & 
good sale for electrically-driven pumps. ' 
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Salvador.—It is reported that a British subject has secured a 
75 years’, concession for operating electric street cars in San Salvador 
and suburbs. The track is to be about 11 miles in length, with the 
right to extend to 31 miles later. The State will subsidise the under- 
taking to the extent of about £375 per kilometre (£605 per mile) 
constructed. | 


Swedish Exports.—The Swedish Government have prohibited the 
export of all mica and manufactures thereof. 


MISCELLANEOUS. 


Advance of Prices.—The Electric Controller & Mfg. Co. (Cleveland, 
Ohio), notifies that owing to the increased cost of materials it has 
increased all its prices 10 per cent. 


b 

Alien Enemy Companies Wound Up.—Mr. Stanley F. Stephens, 
12-14, Arthur-street, London, E.C., Controller of Greenwich Time 
(Ltd.), has applied to the Board of Trade for his release. Notice of 
objection to the Board, 55, Whitehall, London, S.W. 1, by Aug. 1. 

Mr. G. W. Roberts, 133, Wool Exchange, Coleman-street, London, 
E.C., controller of Plutte, Scheele & Co. (Ltd.), has also applied for his 
release. Objections to the Board of Trade, 55, Whitehall, London, 
S.W. 1, by Aug. 1. 


Interference With Colliery Electrical Apparatus.— At Chesterfield 
on Saturday a youth named Wm. Morris was fined £2 for interfering 
with the electrical apparatus at Pleasley Collierv. 

It was stated that on July 12 defendant took off a globe from one of 
the lamp holders. He put it back, but proceeded to another, which he 
took off, and immediately the lights at the pit bottom went out. Con- 
siderable damage was done, 


Iron Ore Mines Control.—In consequence of the Cumberland 
iron ore miners intention to strike the Government announce that 
they intend to control the whole of the ore mines in Cumberland 
and Lancashire. 


London Coal Supply.—The original draft of the coal distribution 
scheme, prepared by the Coal Controller, has been modified, and the 
revised scheme (particulars of which will be available shortly) will 
come into operation on October 1, and not on Sept. 1, as originally 
announced. 


Miners Federation.—At the annual conference of the Miners 
Federation of Great Britain, which was held at Glasgow on Tuesday, 
the president (Mr. R. Smillie) delivered his ingugural address and 
referred to the taking over by the Government of the mines of tlie 
country. 

Mr. Smillie said he would very much rather have seen the mines taken 
over altogether, not merely for the period of the war, but for all time. 
If the Government were going to mako sure that there would be some- 
thing like a fair distribution of coal that was something devoutly $o be 
looked forward to. As the Government had guaranteed the owners 
pre-war profits the miners, as the most important partners in the in- 
dustry, were entitled to be placed in a position equal to the employers 
in that respect. Tho mincrs would prefer that the cost of living should 
go down rather than that wages should go up, but one of the two things 
must happen—either the cost of living must be reduced or the wages 
must go up. It had been said that the industrial unrest might be due 
to persons paid by German gold who were stirring b unnecessary strife. 
Some of them resented very much statements of that kind and in the 
recent summary by Mr. Barnes of the reports of the various industrial 
commissions they would find there was not evon a suggestion that either 
the agitator or German gold was responsible for the unrest. The two 
main causes of high prices were the enormous increase in freight charges 
by shipowners and the profiteering by middlemen at home. 

At the afternoon sitting the Conference instructed the Executive to 
form an immediate demand for a general increase of 25 per cent. on the 
present rate of wages for the whole Federation in order to meet the high 
cost of living. 


Rate Aid by Trading Departments.—In November a special com- 
‘mittee was appointed by Manchester Corporation in order to review 
the basis on which the electricity supply, tramways and gas depart- 
ments had hitherto made annual contributions out of theit profits in 
aid of the city rates. 

The committee met in February last, but failed to come to a decision, 
and further information was obtained. It has now been decided to ask 
the Finance Committee to report on the matter. 


Theft of Electrical Fittings.—4At Acton police court last week 
Harry H. Sheppard, electrical engincer, was eharged with stealing 
electrical fittings, &c., of the value of £70. 8&, the property of 
Messrs. C. A. Vandervell & Co. 

Evidence was given by Mr. Blackburn, electrical superintendent to the 
prosecuting firm, who said defendant's wages and war bonus wero £4 68, 
a week. 

Defendant pleaded guilty, and said he had never been in trouble 
before, but admitted taking tho things for his small business. He was 
sentenced to four months imprisonment with hard labour, 
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TENDERS INVITED AND ACCEPTED. 


ЛЛА ЛЛЛАЬ AP APé APPS APA Pe As S 
Rotary or Motor Converters, Cable and Conduit. 

П.ғовр Urban District Council invite tenders for the supply of two 
Rotary or Motor Converters, 4,400 yds. 0:05 sq. in. three-core e.h.t. 
6,600-volt cable and 3,600 yds. two-way stoneware conduit. 
Specifications and forms of tender from the engineer, Mr. Arthur H. 
Shaw, M.I.E.E., Electricity Works, Ilford, and tenders to the clerk, 
Mr. Adam Partington, Town Hall, Ilford, by noon, July 31. 


Rotary Converter, Transformer, &c. 

MELBOURNE City Council require tenders by noon on July 30 for 
supply and erection of a 2,000 kw. rotary converter, with trans- 
former and accessories, (Specification No. 388.) Specification, &c., 
from Messrs. Mellwraith, McEacharn & Co., Pty. (Ltd.), Billiter 
Nquare-buildings, London, Е.С. 3. 


LrEDs.—The Corporation has accepted the tenders of J. Speight 
for tramway work and highway work, at £1,016. 178. 6d. and 
£555. 16s. 8d. respectively, in Victoria-road, Headingley. 

PoPLAR (Lonvon).-—The following tenders have been accepted by 
the Borough Council :— 

British Westinghouse Electric & Mfg. Co., switchgear for main station, 
£2.041. 10s. ; British Thomson-Houston Co., substation switchgear ; 
Western Electric Co., two 15 in. 3-core e.h.t, cables to new substation 
(3,700 yards) and Lt. “feeders (500 yards), £4,782. 6s. Gd. ; and Siemens 
Do Co., 1,933 yards 15 in. 3-core e.h.t. cable, with Merz- Price pilot, 

SHOREDITCH (LoNDON).—The Council have accepted the tender of 
the British Westinghouse Co. (at £26,538) for a turbo-alternator. 


APPOINTMENTS VACANT AND FILLED. 

À switchboard assistant is required by the Stepney (London) 
Borough Council for their electric supply department. Applications 
to the engineer and manager (Mr. W. C. P. Tapper), 27, Osborn.street, 
Whitechapel. E. 1, by July 31. See an advertisement. 

A switchboard and battery attendant is required at the St. Anne’s- 
on-Seaelectricity works. Applications to the Engineer and Manager, 
Mr. J. H. Clothier. 

The Walthamstow Educational] Committee invite applications 
for positions as assistants in their engineering and trade schools, to 
commence dutics on Sept. 1 next. Assistants are required for 
experimental science, practical mathematics, engineering workshop 
practice and in mechanical drawing. &c. Commencing salary £160 
per annum. Candidates must be ineligible for military service, and 
application forms (which must be returned by July 31) from Mr. R. 
Dempsey, 2, Tower-cham bers, Hoe-street Bridge, Walthamstow, E. 17. 


A lecturer in electrical engineering will be required in September 
at the University College, Nottingham. Particulars from the Acting 
Registrar. 

A lecturer in electrical engineering will be required in September 
for the Liverpool Central Municipal Technical School. DA 
salary £250. Particulars fiom the Director of Fducation, 14, 
Thomas. street, Liverpool 


, EDUCATIONAL. 


University of London.— The degree of D.Sc, in Fhysics has been 
conferred upon Mr. Wm. Wilson, of King's College, for a thesis on 
“ The Complete Photo-Electric Emission and the Emission of Elec- 
trons from Hot Bodies." 


Science Teaching.—At the recent general meeting of the Associa- 
tion of Science on the llth inst. the following resolution was 
unanimously passed :— 

(1) That a liberal education should in all cases include sound element- 
ary instruction in biology, botany, chemistry and physics ; (2) that the 
status of science masters and teachers should be su stantially improved ; 
(3) that the position and payment of scientific workers are, at present, 
in general, inadequate and ought to be raised; (4) that increased 
opportunities and incentives for scientific studies and research should 
be provided for persons above school аде, so as to be available for those 
who are employed during the greater part of the day in various avocations, 

Institute of Chemistry.— The results of the examinations recently 
held in London, Dublin and Johannesburg have now bcen published. 

Four candidates passed the intermediate examination, viz. :—E. К. 
Baines, (Miss) Ella Caird, W. H. Craven, B.Sc., and A. J. Dando. Four 

candidates passed the final (A.I.C.) examination, viz. :—H. J. Hegan, 
B.Sc., in Mineral (Chemistry ; A. J. Hall, B.Sc., and S. J. Rogers, B.Sc., 

in Organic Chemistry ; and H. Jephcott, B. Se. ., in the Chemistry (and 
Microscopy) of Food and Drugs, Fertilisers and Feeding Stuffs, Soils 
and Water. Two candidates passed the final examination for the Fellow- 
ship. viz. :—H. К. Adam, B.Sc., in Metallurgical Chemistry ; and George 
Taylor, in the Chemistry of Foca and Drugs, &c. 


JULY 27, 1917, 


BUSINESS ITEMS. 
The offices of the Department of Scientific and Industrial Research 
ee the Fuel Research Board) have been transferred to 
15, Great George-street, Westminster, S.W. (nearly opposite the 
Department's present offices) The telegraphic address remains 
“ Resciendus, Parl., London," and the official telephone number vill 
be, as before, Victoria 7940 (2 lines). К 
Мг. Е. Н. Morley, Star Builaings, Northumberland-street, New- 
castle-on-Tyne, has been appointed representative for the Newcastle 
district, for the sale of the switchgear and apparatus of the New 
Switchgear Construction Co., Ltd. 
Plant for Sale.—The Victoria Electric Plant Co., Spencer-street, 
Westminster, S.W. 1, advertise for sale a bi-polar motor-generator. 


LIQUIDATION. 
A meeting of creditors of Korting Brothers (Ltd.) will be held on 


- Aug. 7 at the offices of the liquidator, Mr. Alex. С. Parker (2, Cole- 


man-street, London, F.C.), to whom claims should be sent at once. 


CATALOGUES, &c. 


STATIC TRANSFORMERS.—Messrs. Ferranti, Ltd., Central House, 
Kingsway, London, W.C., and Hollinwood, Lancs, have just issued a 
pamphlet (Tal 79), w hich gives instructions for the use of the firm's 
oil immersed static transformers. 


ELECTRIC Cooking AND Heatina.—From the British Electric 
Transformer Co., of Hayes, Middlesex, we have received an illus- 
trated pamphlet of some 60 pager, which give interesting extracts 
from a Paper on “ Electric Cooking and Heating," read by Mr. 
A. F. Berry before the Association of Supervising Electricians. In 
these days economy in the cooking and use of food is of vital im. 
portance, and the facts and figures given by Mr. Berry should te 
perused by all interested in improved and economical methods of 
cooking and heating. Among the subjects dealt with are '° Some 
Tricity Cooker Economies,” meat roasting and saving, jam making 
and sugar economy, relative figures as to cost, &c. Copies of the 
book will be sent post free on application to the company. 


 MreRcUcRY VaPovR CoNvERTERS.— The Westinghouse Cooper- 

Hewitt Co. has sent us a copy of their list No. 755, dealing with 
mercury vapour converters. 'The company is now manufacturing 
a special series of rectifiers for the charging of telephone batteries. 


TRADE BILL-HEADS.—From the “Z” Electric Lamp Mfg. Co. we 
have received a specimen of a post card and bill-head which it has 
designed for the use of the trade. 

On the bill-heads, which are done up in pads of 100 each, is a striking 
representation of the “ Z " lamp, while the names and addresses of cus- 
tomers are printed free of charge. In view of the present restrictions on 
trade catalogues this method of publicity should prove useful to traders. 

Motor CONTROL GEAR.—From Messrs. George Ellison, Birming- 
ham, we have received a copy of a pamphlet entitled ‘‘ Hints on 
Rectifying Faults in Motor Control Gear," which should be of assist- 
ance to engineers in charge of electrical plant. 16 contains sugges- 
tions as to the selection of protective switchgear and sets out a 
number of common sources of trouble. 

AIR Compressors.—The Chicago Pneumatic Tool Co. has sent us 
a copy of Bulletin 347 on gas and gasoline driven air compressors. 

PORTABLE TESTING NETS.—From the Leeds & Northrup Co.. 
Philadelphia, Pa., we have received a copy of catalogue No. 50. 
dealing with portable testing sets, cable testing apparatus, &c. 


“© PULLEYSTONE" AND " PERMANITE."—The National Chemical 
Works (Ltd.), of South Acton, have sent us leaflets giving particulars 
of “` Pullevstone " and “ Permanite " supplied by them. 

Pulleystone is a pink paste put on pulleys ; it sets hard and forms part 
of the pulley itself. Among the advantages claimed for it are that the . 
adhesion of a pulley coated with the E is 38 per cent., compared with 
18 per cent. for an ordinary metal pulley ; that asa result of the increased 
adhesion of the pulley surface the belt will have a better grip, and the 
loss of power is argely reduced. Among users of *' pulleystone ” are a 
number of engineering, iron and stecl works, electric supply under- 
takings, &c. 

Permanite is an adhesive cement, and is applied like an ointment 
* in. thick. It sets hard and when hard it will resist petrol, benzine and 
turpentine, and the action of acid, chemical fumes, &c. It is stated that it 
dves not expand or contract, and it can be used for a variety of purposes 
Both compositions have been used with success by the British Westing- 
house Co. and other engineering firms. 


ScHoLEy’s Macaztne.—This magazine, which was suspended at 
the outbreak of the'War, is now being reissued. 

The June number, which is largely devoted to questions of industnal 
efficiency and progress, contains several items of interest to the steam 
raiser, Among these are an abstract of an article on ‘ Regulation of 
Water Level in Boiler " (from the ‘ Electrical World ’’), “Illustrated 
Notes on the Cope’s Feed Water Regulator” and the Taylor mechanical 
stoker, the use of the electric suction cleaner for industrial purposes, and 
some tool steel records, 
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COMPANIES’ MEETINGS AND REPORTS. 
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Chili Telephone Co. (Ltd.) 


The twenty-eighth ordinary general meeting was held on July 19,1917, 
under the presidency of Mr. CHARLES W. Parisu, the Chairman of the 
Company. 

The SECRETARY (Mr. W. G. MARE) having read the notice calling 
the meeting and the auditors' certificate, 

The CHAIRMAN, after making a feeling reference to the death of 
Mr. Geo. Keith, said : Gentlemen, considering all things, the report and 
accounts show a satisfactory result for the year's working. Our gross 
receipts in Chili were £150,759, compared with £120,969 the previous 
twelve months, an increase of £29,790, or nearly 25 per cent. With 
interest, &c., we have a total revenue of £152,182, giving an increase 
for this financial year as compared with the last of £30,209. Оп the 
other hand, however, our expenses have considerably increased, 
owing, as you will readily understand, to the higher cost of materials 
and labour, and to the general effects of the war. The percentage of 
working expenses on the receipts in Chili is just under 60, compared 
with 52 last year. I might mention that a considerable expenditure 
had to be met for changing the position of someof our linesand relaying 
them underground, which naturallv fell upon revenue. Similar expenses 
must occur from time to time. ‘Tho expenses in London show a small 
decrease. and when the total expenditure is taken into account, our 
net revenue from all sources shows an increase of £3,535. After 
deducting the heavy charge of £11,103 for income-tax and adding 
the amount brought in from last year, there remains an available balance 
of £52,784. Of this amount £2,796 has been expended on replacements 
of plant, and after transferring £16,386 to genera! resctve account 
(which now stands at £138,000) and £2,000 to the reserve against depre- 
ciation on investments, vour Directors have pleasure in recommending 
à final dividend of 5s. per share, free of income-tax, making, with the 
interim dividend paid in January last, 8 per cent. for the year, leaving a 


balance to be carried forward of £5,202, com pared with £4,302 brought in. . 


Of £12,351 expended during the year on capital account, £5,360 
represents the cost of land and buildings which we have acquired for our 
exchanges in various towns in Chili. These properties constitute a 
valuable asset, as real estate in Chili is undoubtedly appreciating in 
value. An important new building is in course of construction to meet 
our uncreasing requirements at Valparaiso, and will, we hope. be com- 
pleted during this year. We were able to acquire during the year a 
small telephone business at ('onstitucion, a port some 60 miles from 
Таіса. The business consisted of an up-to-date plant, a trunk line to 
Talca and a plot of land in the town of Constitucion suitable for the 
erection of an office. We consider this purchase a most desirable 
acquisition, as it consolidates our business, and enables us to give a 
more efficient and, therefore, more valuable, service at Talca, where 
we have an important office. The remainder of the capital expendi- 
ture is made up of new trunk lines and the usual extensions of our plant 
in various parts of Chili. You will have heen pleased to observe that 
our subscribers increased during the усаг by 036, bringing the total to 
14.243. Our numbers fell off considerably during the first усаг of the 
war, but Т am happy to say that we have now more than recovered our 
position, and, judging from the latest advices we have received from 
Chili, there appears to be everv prospect of the number of our sub. 
scribers steadily increasing. The rate of exchange has also improved 
considerably ; this factor will favourably influence our results in ster- 
ling. In common with other English companies operating in South 
Ameriea and elsewhere. one of the greatest troubles we have to contend 
with is to obtain an adequate supply of materials for the maintenance 
and development of our business. We are doing our best to over- 
come this difficulty, as it is most desirable that we should be in a 
position to benefit fullv by the prosperous state of the country. 
Chili is at the present time enjoying a wave of prosperity, owing to 
the output of nitrate and to her general mining development. The 
country is wisely governed, for her public men are paying every atten- 
tion to economy and endeavouring to take advantage of the situation. 
Our late Chairman, Mr. Keith, had a very high opinion of the future 
of Chili and the important development of this Company. During the 
last months of his life he had made arrangements for the formation of 
Local Advisory Committee. "This was done with the concurrence of Senor 
 Huneeus (our General Representative) and Mr. Johnston (our General 
Superintendent), who strongly recommended as their colleagues Senor 
German Riesco, an ex.President of the Republic, and Senor Pedro 
Torres, managing director of the Bank of Chili. Unfortunately Senor 
Riesco died shortly after he joined us, and was replaced by Admiral Sir 
George Montt, also an ex-President of the Republic. This gentleman, 
however, has, to our great regret, found it necessary to retire tem- 
porarily from our Committee, owing to the position he holds as Mavor of. 
Valparaiso, but we have every hope that he will rejoin us when his term 
of office expires. After thanking Senor Huneeus and his colleagues on 
the committee, and Mr. Johnston, the General Superintendent (also a 
member of the Committee), and the staff generally for the service 


THE ELECTRICIAN. 


m FINANCIAL MATTERS. 


679 


rendered to the Company, he concluded by moving the adoption of 
the report. 

The motion was seconded by Capt. the Hon. E. B. Butler-Henderson 
and carried unanimously. Mr. С. W. Parish was re-elected a director 
and Messrs. Welton & Bond were also re-elected auditors. A vote of 
thanks to the Board and staff terminated the proceedings. 


| West African Telegraph Co. (Ltd.) 


The 32nd ordinary general meeting was held on July 18, Sir Joan 


- DExisoN-PENDER, K.C.M.G., Chairman and Managing Director of the 


Company, presiding. 


1 


Ф 


The SECRETARY (Mr. John Cambrook) having read the notice con- - 


vening the mecting and the Auditors’ report, . 

The CHAIRMAN said: Gentlemen, we usually hold our general 
meeting, as vou know, in the month of May. The war imposes upon us 
conditions which greatly interfere with the normal working of the Com- 
pany, being short-handed in office work, and we have had to wait much 
bevond the usual date for our accounts; it is for this latter reason that we 
have been unable to calla meeting earlier. The gross revenue forthe year 
amounted to £53,214, against £55,389 for 1915, or a decrease of £2,175. 
So far as actual message receipts are concerned, there has been practi- 
cally no variation, but the net message receipts were somewhat adversely 
affected by the course of exchange, while interest and dividends on invest- 
ments show a reduction of £475 when compared with the preceding year, 
which is caused by the additional income tax payable. The total 
expenses for the vear amounted to £41,485, while for the preceding year 
thev amounted to £30,675, or an increase of £10,810. So far as the 
ordinary expenses are concerned, these have varied but slightly, and 
there has, in fact, been a small reduction in the total this vear as compared 
with 1915; the expenses attending maintenance of cables, however, 
were £12,500 more in 1916 than they were in the preceding year... As I 
have emphasised at our meetings on previous occasions, this item of 
expenditure is liable to extreme fluctuations at all times, depending as it 
does upon the number and extent of the repairs necessary to maintain 
communication, and I may point out that during the year with whioh we 
are dealing, several repairs were carried out to our San Thomé-Loanda 
cable alone. These and other repairs necessitated a total expenditure 
of over 27 knots of cable, costing £7,230, against 9 knots expended in 
1915, at a cost of £1,717. Your cables are getting older, gentlemen, and 
this means more frequent and more costly repairs. In addition to this 
the dailv charge for the hire of the repairing ships engaged upon our work 
and our contribution towards the maintenance of the ship stationed on 
the West Coast for the purpose of attending to the cables in that locality 
are heavier than formerly, consequent upon the increase in the expenses 
caused by the war. The result of the vear’s business is, therefore, a net 
profit of £11,729, and after providing for income tax and adjusting excess 
profit duty, we pay a dividend the same as in former years, still adding 
to the reserve. This reserve fund now stands at about £328,000, and 
as the interest received on its investments amounted to £10,538, we 
are again not only able to pay the dividend without taking from the re- 
serve. but are able to add to the latter the sum of £2,000. The Chairman 
concluded by moving the adoption of report and accounts. 

sir HENRY (€. MANCE, C.LE., M Inst.C. E.. seconded the motion, 
which was unanimously agreed to. Mr. J. C. Denison-Pender, M.P., 
was unanimously re-elected a Director, and Messrs. Deloitte, Plender, 
Griffiths & Co. were also re-elected auditors. A vote of thanks to the 
Chairman, the Directors and the staff concluded the proceedings. 


BRITISH THOMSON-HOUSTON CO. (LTD.‘\—The directors’ report for 
the vear 1916 states that the buildings and machinery of the company 
at the works at Rugby, Coventry and Willesden have been maintained 
in good condition throughout the year. А canteen and an extension of 
the works at Willesden have been completed, and a canteen at the Rugby 
works is approaching completion. On account of further dilution of 
labour and the absence of employces who were familiar with the stocks, 
it was not. possible to take an inventory at Willesden and the Rugby main 


factory, but a complete inventory was taken at the other factories and . 


branch offices. The profits for the year, after deducting all expenses 
and charges other than interest on debentures and loans, are £359,364. 
The amount brought forward was £73,359, and the amount required for 
excess profit duty and munitions levy and for increased depreciation to 
end of 1915 is £70,000, leaving a balance of £3,359. The reserve for raw 
materials made at Dec. 31, 1915, not required and written back is £25,000, 
making a total of £387,723. The amount paid for interest on debentures 
and loans during the year was £70,100, and of the balance of £317,623, 
the directors recommend that £153,700 be appropriated for depreciation, 
and that the balance (£163,923) he carried forward, subject to deduction 
of munitions levy for 1916, the amount of which has not yet been ascer- 
tained. The directors regret to announce that during the vear they 
have lost by death Sir Geo. Franklin (a member of the board for 18 years), 
and by resignation Mr. J. F. Nauheim (chairman), a director for 20 
years ; while Mr. E. Thurnauer (who for 21 years has represented the 


. French shareholders) retires, and does not offer himself for re-election. 
Mr. Н, C. Levis, the managing director, has been appointed chairman $ 
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The extraordinary business conditions during the past year imposed тоз? 
exacting demands upon the employees іп all departments. Their loyal 
and efficient co-operation has been of the most gratifying nature, and the 
directors desire to record their hearty appreciation of their services. The 
directors also desire to record the splendid response made by the ст- 
ployees in joining his Majesty’s Forces on sea and land. 
in the service of their country ; 138 have been wounded ; 102 have 
received commissions ; 27 have won special honours ; 9 have been men- 
tioned in despatches; and 11 have been specially commended for service 
in the field. It is proposed at the end of the war to crect a suitable 


memorial tablet containing the names of those who have died on active. 


service, as a permanent record of their noble sacrifice. 


CROMPTON & CO. (LTD.)—The report states that the directors have 
found it necessary to postpone the issue of the accounts for the year 
ended March 31 last, pending the settlement with the Ministry of Muni- 
tions of various matters connected with the '' Control " of the business 
under the Ministry of Munitions Act. The works continue to be fully 
employed on orders of national importance." In the opinion of the direc- 
tors, the profits for the year justify the recommendation of the following 
dividends for the year :—A dividend at rate of 7 per cent. per annum 
on the preference shares and a dividend at rate of 5 per cent. per annum 
on the ordinary shares. 

EDMUNDSONS' ELECTRICITY CORPN. (LTD.)—Mr. P. Debell Tuckett, 

who presided over the annual general meeting last week, said the accounts 
were much better than they feared would be the case when they decided 
to withhold payment of the interim preference dividend. General 
conditions had been decidedly worse than ever before, so that, in the 
circumstances, they could congratulate themselves on the results. "һе 
lighting revenue had suffered severcly from the Summer Time Act, the 
drastic lighting conditions and the greater economy exercised by their 
customers. From those three causes alone there had been a reduction 
in revenue of £20,000, and, simultaneously, costs of every description 
had increased. In these circumstances they would have expected to tind 
a reduction of something like £50,000 in the protits of their subsidiary 
companies, but, thanks to the increased rates charged, and to the marked 
increase of 4,000,000 units in their power output, the actual reduction 
(excluding the Lancashire Power Co.) had been only £9,800. The in- 
creased demand for power had been one of the outstanding features of 
the war period. The Lancashire company itself had shown an increase 
of 5,000,000 units. It was the misfortune of the company that a large 
presen of the towns served were holiday resorts, offering a very 
imited, or no particular, scope for the development of an industrial 
output. So far they had fairly held their own this year, but until they 
had the accounts for the last quarter covering the period of the extra 
six weeks of summer time, they could not speak with certainty. 


GREENWOOD & BATLEY (LTD.)—After providing for interest on 
debentures, expenses of management, doubtful debts, the writing down 
of War capital expenditure and the company's anticipated liability under 
the Finance Acts, &c., the accounts from July 12, 1915, to March 31 
1917, show a profit of £119,212 and with £7,906 brought forward the total 
is £127,148. Dividends already paid absorbed £26,017, leaving £101,131. 
Of this sum the directors have appropriated £45,000 for depreciation and 
£13,000 to reserve account, and they recommend the declaration of a 
final dividend for the year to March 31, 1917, on the paid-up preference 


share capital of 3} per cent., making with 33 per cent. paid in February ' 


last, the full 7 per cent. for that ycar; and the declaration of a final 
dividend on the paid-up ordinary share capital of 15 per cent. 


PERNAMBUCO TRAMWAYS & POWER CO.—The net rcecipts for 1916 
amounted to £65,513, and after meeting debenture interest (£51,148) 
and placing £10,230 to capital reserve account, and appropriating £3,454 
for other purposes the balance was £681, making, with £14,770 brought 
forward, a total of £15,459 to be carried forward. 


SOUTH BRAZILIAN RAILWAYS CO. (LTD.)—The report for the vear 
Sept. 30, 1916, states that raw materials had increased in price without 
any corresponding rise in the tramway and electricity tariffs. The gross 
earnings from tramways amounted to £20,528 and operating expenses at 
Curityba £19,081. The general expenses in Europe were £1,656 and in- 
terest £2,647, leaving a loss of £2,856, Light and power earnings were 
£42,090 and operating expenses £22,206, the profit being £19 823, After 
deducting general expenses in Europe, &c., the net protit is £12,473, and 
after taking into account the loss on tramways the net earnings arc 
£9,617. The distribution to the debenture holders shows an increase of 
nearly 20 per cent. compared with the previous 18 months. 


NEW COMPANIES. 


BRITISH TESTING APPARATUS ASSOCIATION (LTD.) (148,001.).— 
Private company ; reg. July 18 by A. R. Monks as a company limited hy 
guarantee, with not more than 50 members, each liable for £1 in the 
event of winding up. Objects: To promote and protect the interesta of 
manufacturers of ignition apparatus in the United Kingdom, to conduct 
and assist in experiments, to promote the standardisation of quality and 
form of ignition apparatus and the adoption of equitable forms of con- 
tracts &c. Reg. office, 39-34, Mansion House-chambers, Е.С. 


E.M.P. ENGINEERING CO. (LTD.) (148,004.)—Private company 
reg. July 18, capital £18,000 in 8,000 ordinary shares of £1 each and 
40,000 deferred shares of ls. each. Mechanical, electrical and power 
engineers, motor car manufacturers, &c. First directors are E. A. 
Enever aud С. E. Bunbury. Reg. office, 50-52, Draycott-avenue, S.W. 
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К. W. P. ENGINEERING CO. (LTD.) (147,896).— Private company, 
reg. July 6, capital £5,000 in £1 shares, to take over the business carried 
on as ће “ К. W. P. Engineering Со.” and to carry on the business of 
mechanical and clectrical engineers, manufacturers of aircraft, auto. 
mobiles, &c. Permanent directors : —W. Knight and G. S. Warin (ch.). 

MOTOR GEAR & ENGINEERING CO. (LTD.) (147,929.)— Private 
company ; reg. July 10, capital £5,000 in £1 shares; motor, electrical 
aircraft and general engincers. First directors are A. S. Е. Morris and 
F. J. Gordon (both permanent). Reg. officé, 75, Curtain-road, E.C. 


NATIONAL UNION OP MANUPACTURERS (INC.) (147,967).— Reg. 
July 13, as a company limited by guarantee, not formed for purpose of 
protit. The word ‘‘ Limited "' is omitted from the title by licence of the 
Board of Trade. The number of members is unlimited, and each member 
is liable for five guineas in the event of winding up. Objects: To under- 
take all or any of the liabilities and assets of an unincorporated associa- 
tion known as the '' British Manufacturers’ Association, 1915," to pro- 
mote the home, colonial and foreign trades and industries of the United 
Kingdom, to encourage free intercourse between masters and workmen, 
to render pecuniary, legal and other assistance to small essential indus- 
tries in case of need, to collect and disseminate statistical and other 
information, &c. The management is vested in an Executive Council, 
the first members of which include :— President : G. Terrell, M.P. (Tyler 
& Co.); Deputy-Chairman: R. L. Mathews (W. J. Turney & Co.); 
Treasurer: J. Walker (John Walker & Co.); E. R. Arnold (Arnold & 
Sons), W. T. Bell (Robey & Co.), E. Berkeley (Berkeley & Young), A. 
Johnston (North British Rubber Co.), D. D. Macpherson (Gandy Belt 
Mfg. Co.), T. C. Pullinger (Arrol-Johnston) and Е. C. Pulsford (Ashwell & 
Nesbit); Secretary: G. W. Cheesman. Reg. office: 11, Paternoster-sq, Е.С. 

ROTARY IGNITION (LTD.) (147,978).— Private company, reg. July 14 
capital £10,000 in £1 shares. Ignition specialists, manufacturers of and 
dealers in parts, accessories, engines, motor cars, &c. First directors 
are: Е. Price Handkrik and Н. С. Atkinson. Reg. office: 30-32, 
Ludgate-hill, Е.С. 4. 


CITY NOTES. 


— AB 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors have de- 

clared an interim dividend for the quarter ended June 30 of 15s. per cent. 
on the ordinary stock and £1. 10s. on the preferred stock, less tax. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY OO. (LTD.)—The 


` directors have declared an interim dividend on the ordinary shares, at the 


rate of 5 per cent. per annum (less tax) for the half-year ended June 30. 

CENTRAL LONDON RAILWAY  CO.—The directors have declared 
interim dividends for the six months ended June 30 on the undivided 
ordinary stock of 1} per cent. and on the preferred ordinary stock of 2 per 
cent. E 

CITY & SOUTH LONDON RAILWAY CO.—Thédirectors have declared 
dividends of 21 per cent. on the 5 per cent. preference stocks 1891, 1896, 
1901 and 1903, апа. $ per cent. on the ordinary stock for the віх months 
ended June. 

EASTERN TELEGRAPH CO. (LTD.)—Mr. Robert Molesworth Kindersley 
has joined the Board of tbis company. 

ELECTRICAL UTILITIES CO. (LTD.)—A dividend of 1} per cent. has 
been declared on the preferred stock. 

KAMINISTIQUIA POWER CO.—A dividend at the rate of 7 per cent. ре? 
annum has been declared for the quarter ended July 31. 

LIVERPOOL OVERHEAD RAILWAY CO.—T'he directors have declared 
an interim dividend for the half year ended.June 30, on account of thé 
year ending Dec. 31, 1917, at the rate of 5 per cent. per annum on the 
preference shares and 2} per cent. per annum onordinary shares, less tax 

LONDON ELECTRIC RAILWAY CO.—T he directors have decided to pay a 
dividend for the past half-year at the rate of 2 per cent. on the 4 per cent. 
preference stock and } per cent. on the ordinary shares, being the same 
rates as in 1916. 

METROPOLITAN DISTRICT RAILWAY СО. _ The directors have declared 
interim dividends for the six months ended June 30 on the 4 per cent. 
guarantced stock of 2 per cent., on the first preference stock of 2] per 
cent., and on the second preference stock of 14 per cent. 

MOND NICKEL CO. (LTD.)—The directors recommend a dividend ol 
20 per cent. for the year ended April 30. | | 

NAIROBI ELECTRIC POWER & LIGHTING CORPN. (LTD.)—An interim 
divideud at the rate of 6 per cent. per annum has been declared on the 
shares of this company for the half-year ended June 30. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The direc- 
tors have declared an interim dividend at the rate of 7 per cent. per 
annum on the ordinary shares for the half-year ended June 30. 

The share transfer books are closed from the 26th inst. to Aug 8 
inclusive, preparatory to payment of dividends forfhalf year ended June 30. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—A dividend of 5 per 
cent. has been declared for the past year, after writing £2,000 off dis- 
count on debentures and £3,695 has been carried forward. 

UNDERGROUND ELECTRIO RAILWAYS CO. OP LONDON (LTD.)—The 
directors announce that interost on the 6 per cent. first cumulative 
income debenture stock will be paid on Sept. 1 (less tax) at 3 per cent., 
and coupon No. 19 off the 6 per cent. income bonds will also be paid (tax 
free) at 2 per cent. 

UNITED ALKALI CO. (LTD.) —Àn interim dividend of ls. per share has 


- been declared on the ordinary shares, ap. 
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THE ROUND TABLE. 


M By “ КУА,” 
КО pon Мот oF THE WEEK.—" It will presently be found that 
Ehe generation of cheap and plentiful electrical energy is 


interwoven at the roots with the welfare of the people.” — 


“Electrical Times.” 


Ed E. 


A writer in the." Lady’s Pictorial " is guilty of about the 
biggest taradiddle that I have seen in print for a very long time. 

Оға the oils on the wheels of modern life there is none more 
— effective than His Majesty's Telephone Service.” 


Га like the writer (she’s а lady, of course ) to trv some of 
her oil in my office, especially on a Saturday morning ! 


“ Poplar Couneil ргороғе to erect new electricity sub-buildings in 
High-street, at a cost of £4,200, the work to be carried out under the 
direction of the surveyor, without the intervention of a contractor.” 

Quite 80 ; the contractors are all too busy profiteering on 
[їз айа other little w 


Б 


ar side lines ! 


uk k 


The ù Yorkshire Observer ” says 
“Lady Rhondda, the wife of the Focd Controller, visited Halifax 


yesterday for the double purpose of starting a new turbo-generator 
at the Halifax Electricity Station and of addressing а public mt eting 
at Bankfield in support of the food economy campaign. " 

After this official send-off the cause of electric cookine in 


Halifax ought not to look back. 


+ 
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Tae ErFECTS ор ELECTRO CULTURE ON THE ALLOTMENT ACCORDING 
TO ' GLOVER'S ALMANA( 


ж 3 x 


À Manchester correspondent calls mv attention to the 
ollowing cutting from the * Manchester Guardian " under the 
heading ~ Manchester 100 Years Ago." 

A We understand a patent has been obtained by two gentlemen 
of Salford for a new method of lighting up houses, warehouses, shops, 
Workshops, &0., with gas. ! 
sim ple Jet commodious nature possible. A retort is placed by a- 
common kitchen fire, and without the least additional expense (ex- 
cept the first fixing of the tubes) a brilliant light is instantly com- 
municated to any or every part of the premises.” 

can imagine that the brilliance referred’to would on 
ш be similar to that produced hy an exploding Н. E. 
el.  - - . 


The principle appears to be of the mos‘ 


LPS. INSULATING SLEEVING. 


BRITISH MADE & ALWAYSIN STOCK. 
most ена menus for all internal con: 
ons in electrical apparatus. 
An реи substitute for perishable rubber tubing. 
exible, water and oil proof; and of high 

Write top b dialectric strength. 3 
ar f — ыы 

. THE ticulars. 


LP.S. ELECTRICAL COMPANY, 14, Howitk Place, Westminster, S.V 
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_ According to “a special correspondent lately in America ” 
in the " Manchester Guardian " the European War stopped 
emigration to the United States, and as & result the negro 
population of the South is flocking North into industry, com- 
merce and agriculture. The South is confronted with a grave 
labour shortage, and I suggest that it turns to hydro-electric 
power for a solution of its problems. Let the place of the 
departing black man be taken by La Houille Blanche! White 
coal, as the French have so aptly dubhed hydro-électricity, is 
as plentiful in the Southern States as black diamonds used 
to be! * * * * 


The air raids on London are bringing home to roost the 
chickens hatched out by the enthusiasts on street lighting by 
gas. During night raids the gas lights cannot be turned out 
and during daylight raids the electric lights, which are not 
there, cannot be turned on! | 

| ж № ж ж. 


. THIRTY-SEVEN YEARS AGO. 
[From THe ELECTRICIAN, July 24, 1880.] — 


THERMo-ELEcTRicTry.—It is stated that a thermo-electric battery 
has been constructed in America by Prof. Langley, with one of its 
eiements constituted by sheets of iron of such extreme tenuity that 
ten or twelve thousand of them, superposed, do not exceed an inch 
in thickness, We have, however, no details as to the method of 
construction. = 

CONSERVATION OF ENERGY.—Experiments have shown that not 
only may one kind or form of energy be translated into another, but 
also that in the translation nothing is lost, and that there is every 
reason to believe that the destruction of energy is equally with that 
of matter, impossible, There is throughout the Universe nothing 
but thé transformation of energies; no loss of energy is possible. 
Its disappearance in one form is owing to its change or conversion 
into another ; and had we a machine or engine capable of conversion, 
like the simple pendulum, for kinetic and potential energy, we might 
see the oscillation of energy between the two forms of mechanical 
апа heat energy ; for example, just as we do that of the pendulum 
between kinetic and potential. There may be an ebb and flow 
hetween the relative amounts of the various energies, but the sum of | 
them is all constant and invariable throughout the Universe. 


Patent Law Amendment.— [n the House of Commons last week the 
Parliamentary Secretary to the Board of Trade announced that it 
was hoped to be able to introduce at an early date the Patents and 
Designs Bill for the amendment of the law relating to patents. 


Metallurgical Research in Germany.—It is reported that an 
assembly of representatives of the iron and steel industries at Dus- 
seldorf recently decided to found a special scientific institute in the , 
Rhenish Westphalian industrial district for the furtherance of the , 
science of iron metallurgy. | 

The Electric Taxicab in the U.S.A.— The intrcduction of electric 
taxicabs, which met with such phenomenal success in Detroit, has , 
been followed bv the appearance ofsix cars in St. Louis. —— 

The clean, silent, smooth running attractive electric taxicab has made 
& strong and immediate appeal, and has proved itself to be extremely 
well fitted for this service, especially because of its low operating cost . 
and its simplicity of operation through congested streets, insuring safety, | 
to its occupants. The mileage of these '' electrics ” is practically un- 
limited, as facilities for curb '' boosting "' are situated in various parts | 
of the city, so that the cab may be charged while it is waiting, even 


_ though it may be only a few minutes. 


The Electric Vehicle Section of the National Electric Light Association 
is advised that an electric taxicab company is now being organised in, 
Mexico City, and it is interesting to note that whereas the electric taxicab 
met its first success in Detroit, the home of the petrol car, it is now to 
compete with the gas car in the habitat of hundreds of oil wells. Apart 
from the generally appreciated virtues of the electric taxicab, it is cosmo- 
politan, for it is found in successful operation in Shanghai, China, where 
it has to a great extent replaced the quaint and quite inexpensive jinrick- 
shaw. Progress is being made in the matter of the initial fleet of about 


500 electric taxicabs of the most advanced type, which it is intended to , 


install in New York City. 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Samplo on application. 


.J. BLUNDELL & SONS, 
GOLD, SILVER & PLATMOM REFINERS, 199, WARDOUR STREET, W. 


“ Gosilplat, Ox., London.” 4746 Gerrard. 
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IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Control Pillars 
Distribution Boards 
Main Switchboards 


Writo for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orrice: PALACE PLACE MANSIONS, KENSINGTON CT., We. 
Telephono: Western 6319. Telegrams: © SreubRALOS, Kens, LONDON.’ 
е Lamp and Supplies Dept.: 58 & 39, UPPER THAMES STREET, E.C.$. 
Telephone: Сту 5350 Telegrams: ‘‘Siewotor, CENT., Loxpux.” 
е HOME BRANCH ADDRESSES: 
Braxutrxonau—Contral Ho., New St. | Mancurster—196, Deansgate. 
Bristo1.—30, Bridge Street. NrwcASTLE—Ó04-65. Collingwood 
Слкогке—89, St. Mary Street. BHEFFIKLD—22, High 8t. [ Bldgs. 
GLasuuw—66, Waterloo Street, ‚бөитнАМРТОХ—46, High Street. 
Branches in Principa! Towns Abroad. 


FOR 


High and Low Tension 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 

ABC Code 5th Edition, | Telephone: Sutton 773. 


Manufacturers of 


. PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 


^. Brass & Copper 
Tubes and Sheets. 


"uy BRASS CONDENSER 
227 TUBES FOR STANDARD 
SHIPS, &c. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM, 


THE HALIFAX CORPORATION SUB-STATIONS. 


In order to afford a supply of continuous current to the outlying 
areas of Hebden Bridge and Hipperholme, the Halifax Corporation 
have recently laid down two converting stations in these districts, 
For the electrical equipments of these sub-stations the contract was 
entrusted to the General Electric Co., of Witton, Birmingham, and 
Queen: Victoria-street, London. The converting unit chosen was 
the 250-kw. “ Witton” rotary converter, together with an oil 
insulated air-cooled transformer taking in three-phase power at 
6,600 volts and generating at 550 volts for traction and 220 volts 
for lighting, the rotary converters serving the double purpose. 


The incoming feeders are controlled in each sub-station by mistake- 
proof switchboards. The Hipperholme sub-station having two convert- 
ing units has two incoming feeder panels on the high-tension board and 
two machine panels. That at the Hebden Bridgo has but one machine 
panel. These installations exhibit excellently the compactness of the 
" Witton ” bolier-plate cubicle arrangement for sub-stations The 
cubicles eliminate the possibility of accident to the operator through 
inadvertence, a thorough interlocking arrangement preventing such 
occurrences. The rotary converters run at a speed of 1,000 revs. per 


min. and are designed for reactance control. For the purpose of keeping | 


constant the voltage across the three wire network, the neutral wire is 
taken from the star-point of the transformers. Tho rotary converters 


are of the self-synchronising pattern, being run up to the speed by а 
starting motor and switched in through choking coils. They fall into 
step easily without any synchronising and without any reversal of 
polarity. The lt. boards include both traction and lighting panels and 
a simple arrangement of interlocks between the liquid starter for the 
motor, the circuit breaker and the short-circuiting switch for the liquid 
starter precludes any possibility of error in the sequence of the operations. 
Change-over switches are also included on the board for applying the 
machines either to lighting or traction and these switches make pro- 
vision for the opening of the neutral connection when the machines are 
required forthe latter purpose. The illustrations show the two rotary con- 
vertors and mistake- proof switchboard at Hipperholme. We are indeb 

to Mr. W. M. Rogerson, M.I. E. E., Borough Electrical Engineer of Halifax, 
for permission to take photographsshown and to publish this description. 
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Our Manufactures include: | 
Many, being perplexed at this dark 
saying, referred it to the Wise Men, 


Cables for Lighting, Power, 
Telcgraphy and Telephony. 
H.C. Copper Wires and Strands. 


Aluminium Wires and Sheets. who expounded it thus, and thus, or 
керо уны sometimes, thus, so that there were 
Brass Rod. : | | 
Brass Forgings. many opinions; but all men agreed, 
Enamelled Wires. ft ki : anon к abus лн 
` Cotton Covered Wires. aliter secking IDSDIT 1 1 wine 
Aerial Cables. itself, that it was so. 
Joint Boxes and Pillars, 
, 110109086 Compounds: Then One, Greatly Learned, pointed 
‘out that the necessity of using a Bush 
Shot Firing Cables, ‘to reduce friction in the case of the 
Window Lead. 


aforesaid wine, was wholly unthink- 
able, while for Trolley Wheels the 
use of the | 


PRESCOT GRAPHITE BUSH - 
was essential to secure long life, good 
current collection, and smooth run- 
ning, and all agreed that it was so, 
too, By Gum! 


Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 
. Overhead Equipment. 
Electricity Meters. 


‘ 
У 
i 
Primary Batteries. ' 
Knife Switches. | 
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| BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and Electrical Engineers, 
PRESCOT, LANCASHIRE. 
Works: PRESCOT and HELSBY. 


Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, . 
NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED SECOND HAND 
MO KX O Fs 
THE VICTORIA ELECTRIC PLANT CO. | 


SPENSER STREET, WESTMINSTER, S.W, 
Phone: Victoria 4026; Grams: Vicminster, Sowest Loadoa: 


PEEBLE Bruco Peebles & Co., Ltd 
ELECTRICAL MACHINERY 


See our Illustrated 
Advt. next week. 


Engineers, Edinburgh. 
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Build up a better | 
battery business | 
by stocking the | 
MASTER Line | 
for Fall. Flash- 
light Cases are 
unique and beau- 
tiful. | 
MASTER Tung- | 
sten-Light Bat- 
teries are made in 
every standard 
size, to fit foreign 
or domestic cases. | 
| 
i 


Each battery gua- 
ranteed not to depreciate over 10 per cent. in aspecified 
number of months and then to give a certain number 
of hours’ burning-service. - Request our catalogue 
and attractive quotations on direct importations from 
the U.S. or delivery from large London stock. 


THE RIVER PLATE COMMERCIAL GOMPANY 
EXPORT ORDER DEPARTMENT, 


UNITED BATTERY CORPORATION. 


MANSION HOUSE -15, GEORGE ST.—LONDON, Е.С. 


. LEWIS'S SCIENTIFIC 
CIRCULATING LIBRARY. 


ELECTRICAL, MEOHANICAL & GENERAL ENGINEERING 
TEXT BOOKS & TECHNICAL WORKS. 


Rew Works aud Dew Editions can be bad from tbe Cibrarp 
immediately om Publication, Telephone: Muszum 1072. 


SUBSCRIPTION, Town or Country, from ONE GUINEA. 
READING ROOM open Daily to SUBSCRIBERS. 


H. K. LEWIS & Co. Ltd., 


139, GOWER STREET, and 24, GOWER PLACE, 
LONDON, W.C. : 


— GENUINE = 


“TV VULCANISED FIBRE. 


MOSSES & MITCHELL, ^ 519. GOLDEN LANE. 
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ELECTRIC RANGES AND HÉATERS IN AMERICA. 


Supply companies in the United States are conducting vigorous 
campaigns in favour of the extension of the use of electric 
electric heaters, and other domestic appliances. Various methods 
are adopted for stimulating the interest of lighting eonsumers in 
electric cooking and heating; public demonstrations are given, hire 
purchase and easy payment schemes have been introduced with very 
satisfactory results in most cases. For instance, the Washington 
Water Power Co. sold during the first five months of 1917 over 400 
electric ranges in Spokane and its vicinity. In practically all cases 
the electric range displaced a gas, petrol or coal range. Equal suc. 
cess is claimed to have been achieved by the company in the intro. 
duction of the electric water heater, about 500 of these having also 
beén disposed of in the first five months of the year. 

The company started selling electric ranges in 1912, but only within 
the last two or three years has the sale on a large scale developed. At 
present only three standard makes of ranges are supplied to consumers, 
the idea being to keep the variety as small as possible, and thus to make 
the stock problems simpler. A vigorous campaign is being conducted 
among the residential lighting customers, in order to popularise the com. 
pany's ranges and heaters. In order to make it possible to sell additional 
ranges it is found necessary that ranges already sold be given the greatest 
attention, and a range isnot considered sold until an expression of satisfac- 
tion has been secured from the consumer. For this purpose a routing sheet 
is used, which is keptin a live file until a report by the **home economist," 
employed by the company, who visits the customer in order to instruct 


` her in the proper use of the range, shows that the consumer is satisfied. 


According to the “ Electrical Review and Western Electrician," large 
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А,Бе С Flugs. Receptocies wt. 
Switches. To Inspect Spach 
Switch Remove Panel at Bock 
WIRING Diagram For ELECTRIC RANGE AND HEATER. 
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demonstrations аге found to be no longer necessary, and the only demon- 
trations are those conducted in the company's own electric kitchen or in 
the range-display room of the company, or in the customer's own home 
after a range has been placed in service. 16 із not found necessary to sell 
ranges on approval, but ranges are sold with the guarantee that they 
will be satisfactory. 

The problem of water heating has received special attention in the 
company's territory, as it is found impossible to make a consumer’ 
kitchen electric in the fullest sense unless the coal or gas range is removed. 
For this purpose 8 circulating water heater on a flat rate is used to heat 
the water in the range boiler. This boiler is lagged to prevent excessive 
radiation. In order to prevent the water heater from coming on the 
range peak. it is placed on a double-throw switch which prevents the 
heater being used simultaneously with the range oven. The water heater 
circuit is wired ahead of the meter, a special switch controlling it. The 
flat rate on this style of water heater is $3 per kilowatt-month, and it bas 


. been found that 60 per cent. of the ranges to date have been so equipped, 


the consumer frequently finding the water heater a source of even greater 
satisfaction than the range. The illustretion given above shows the 
wiring diagram for range and heater. ' 


THE MOTOR INDUSTRY AFTER THE WAR. 


Mr. C. A. Vandervell, of the well-known firm of Messrs. C. А. 
Vandervell & Co. (Ltd.), Acton, wes recently interviewed by a 
representative of the “ Financial Times " as to the position of the 
motor industry after the war. 

In the course of the interview Mr. Vandervell said that everyone in the 
motor trade seemed to hold the view that the industry would be bene- 
fited by a protective duty. To his mind the strongest point of all was 
that as soon as the workman found out that his very livelihood was going 
to depend upon a tariff there would be a change of sentiment. Everyone 
had the right-to work and to live, and it should be the duty of the State 
to seo that no willing worker lacked employment, and the only way to 
do that was to keep the home factories going. 

With regard to the relations between capital and labour, Mr, Vandervell 
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If proof were needed that 


AV. Commercial Vehicle 
/ LIGHTING SETS 


are the most reliable in the world 
this extract from the '' Motor" 
should convince the most sceptical. 


THE LIGHTING SET WAS INTACT! 


W hen the Mex Motor spirit lorry through skidding ran 


into the bridge at Bransford, near Worcester, at midday 
on 27th Nov., and was precipitated into l6 feet of 
water, it was nol until five in the evening ol Ist Dec. that 
it was got on to the brides again. 1 he engineer in 
charg« ol the opt rations turned on the switc h, and found 
the lighting set intact and in p« rfect working order, nor 
has it required any attention since, although it has 
remained in frequent use. This is striking evidence of 
the excellence, design, and workmanship of the C. A.V 
Lighting Set for heavy vehicles, and shows that the 
waterproof qualities and insulation of this famous system 


are practically perfect. 


Tf e “ Motor.” 


Our Commeri ial Veh le Dept. will be pleased 
to send you particulars of the Lighting and 
Starting Sets that are constructed to give fault- 
less service under the most extreme conditions. 


; "s е 
Ф А Vandervell ROE: 
ACTON .LONDON.W, 
Telephone ~- Chiswitk, 2000 (eight lines). 
Birmingham. Manchester. 
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| FERRY. ERRO 
ONSTANTAN| [CHRONIC] - 


WRITE FOR PARTICULARS OF FOURTEEN GRADES oF , 


tish-Made Resistance Materials 


TO:— 


)9999999990999999909999999999999999999909« 22 


Bn 


MAKERS: 


HENRY WIGGIN & ОО, Ltd, 
George Street, Birmingham. 


PHONE : 6400 CENTRAL 
ТЕГЕ Ан WIGQIN BIRMINGHAM," 


AGENT : 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


| PHONE; 6828 HOLBORN. 
TELE GRAMS: '*FERRYDOM, LONDON." 


À eee $999 
660000900404 33333 *99999999999999999999909999999999099999099999999990999€9999999999999990999090990069 


$33 )99999999990999999909999092?7 
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Co-efficients of Friction. 


Hard Oak on Oak .19 to ‚48. Metal to Metal .14 to .30 
Leather on Metal .15 to .46. Hemp on Oak .35 to .53 


FERODO FIBRE .4 to 8 
FERODO BONDED ASBESTOS 


Ferojo Fabric and Ferodo FERODO FRICTION SUR- 
Bonded Asbestos not only pos- FACES give equally gocd 
sess à hieher co-efficient of results when brand new and 
friction than hard oak, leather, when worn to the thickness of 
cast iron, hemp, or any other a sheet of paper. 

practical friction surface, but 
they are infinitely more dur- 
able, They save power by 
giving maximum acceleration 
and deceleration, and absorbing —are always reliable. Each 
more pounds of energy per weaving is thoroughly tested 
square inch than any other by experts before Jeaving our 
friction surface, works. 


Write for Lists to 


The Herbert Frood Co. Ltd. 
Works: Chapel-en-le-Frith. 


Contractors to the War Office and Admiralty, London 
General Omnibus Company, and Underground Electric 
Railways of London and Paris. 
Depots at London, Birmingham, Belfast, Bristol, Cardiff, 
Edinburgh, Glasgow, Liverpool, Manchester, and Newcastle. Ф 
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—cannot spark—cannot char— 
cannot throw off metal dust-- 


cannot seize. 
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remarked that, in spite of numerous strikes that had occurred, he could 
not help feeling that they were coming together a little more. But to his 
mind they never would be properly united until the Socialistic element 
had been eliminated. ` Honest labour should work hand in hand with 
capital; the one could not do without the other.. Although the co- 
operative system had been successfully introduoed in some factories, 
he did'not think it possible in a general way; labour was bound to be 
migratory, and for that reason it made the success of any profit-sharing 
scheme doubtful. A workman should certainly have some inducement 
offered him to work hard, and he ventured to say that a good fat bonus 
every pay-day would appeal to him more than waiting for the yearly 
balance-sheet. `` Undoubtedly trade unions would have to take 8 new point 
of view. It should be the policy of labour organisations to induce their 
members to work to the best of their ability —high wages constituted no 


drawback to an employer, provided that the rates were general and the 
.industry protected, He believed a workman would rather have higher 


wages even'though the cost of living be higher than low wages, cheaper 
living and (doubtful employment. As a manufacturer, he would cor. 
dially, welcome the day when capital and labour really worked hand in 
hand, but that could never happen through advances made by the 
capitalist alone’; the workman, too, had just as important а part to play; 
and until he came!forward on his side one could not look for any imme. 
diate improvement. 

As to trade after the war, Mr. Vandervell said much reconstruction 
would have to be done, and business ought to be brisk. Naturally, the 
workers would want to continue earning good wages. The only way in 


which that could be accomplished was to keep all our factories fully 


occupied. * English manufacturers were enterprising enough if there was 
any work to be done. If after tho war there should be a slump in works 
slump in wages would necessarily follow, and much unemployment wduld 
be mnc Without doubt the Government, instead of taxing thrift 
as at present, should seek to raiso revenue in a manner beneficial to the 
industrial interests of the country, To attract capital a business must 
be reasonably remunerative, just as to attract the workman wages must 
be good and surroundings pleasant. The motor trade, provided the war 
did not last too long, had a hopeful outlook. The British magneto was 
going to hold its own. He was quite certain it would if the da 
article was kept out of the country until the industry was properly esta 
lished. He did not think manufacturers would again be in a hurry to 
lay out money in a business that would be liable to out-throat compe- 
tition from foreigners. It was the duty of the State to help foster home 
industry and to improve the manufacturing status of the country. lf 
that policy was applied to all industries, and taxation was kept within 
reasonable bounds, he saw no reason why the future should not be 
prosperous. 


—— 


MOTORS FOR NEW YORE CITY STREET CLEANING. 


The report of the New York City Department of Street Cleaning 
for 1916, which was recently issued, states that improved equipment 
involving the partial replacement of horses and carts by motor 
driven vehicles resulted in considerable improvements and economies 
being effected. ` 

Commissioner John T. Fetherston, who has been in charge of the 
City Department of Street Cleaning for the past three years, states 
that in the three boroughs of Manhattan, Bronx and Brooklyn there 
were 101,173 horses and 89,122 automobiles (commercial and 
pleasure) in 1916, the increase in the number of automobiles over 
1915 being 26,217 (or more than 40 per cent.) and the increase in 
commercial motor vehicles 37 per cent. . Having decided that the 
time had arrived when the department should discard its inadequate 
equipment and adopt modern up-to-date machinery, a sum of 

250,000 was appropriated for a district of Manhattan which was 
selected for the experiment. After investigating and testing apps- 
ratus supposed to be suitable for the purpose in view it was found that 
none covered the requirementss of the department, and a petrol 
electric tractor was then designed by the engineering branch of the 
department. During 1915 12 of these tractors were completed (at a 
cost of $4,166 each) and also 11 trailers, suitable for the collection of 
the four classes.of material (ashes, street sweepings, garbage and 
rubbish) on the same trip. Under the old system the horse-drawn 
vehicle made three distinet trips when on this work. The trailers 
cost $810 each. During 1916-17 seven additional tractors'and six 
trailers were added, but as threo tractors constructed in 1915 were 
transferred to other districts there were only 16 tractors and 18 
trailers for the model district service at the end of the year. In 1916 
a motor-driven combination flush and sweeper was introduced, and 
Jocomotive cranes were installed for transferring the trailer loads to 
scows. It is estimated that the city saved approximately $68,000 
by the modern equipment, in 1916 as compared with tho figures for 
1914, the last year in which horses were exclusively used. Com: 
missioner Fetherston states that, though not yet complete. the motor 
equipment and the accompanying improved. methods gave an 
enhanced service at a reduced cost, and in consequence of this the 
Board of Estimates and Apportionment has adopted estimates 
amounting to $593,500 for the introduction of motor vehicles in two 
more districts and of motor flushing machines in Brooklyn andBrom. 
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NOTES. 
— «SGÓ 
British Trade in Foreign Countries. 

IT is a little disquieting that nothing has yet been heard of 
the reform of the Consular Service, at least of à positive 
character. So far all that has been done is that a Government 
Committee has heard recommendations from the Federation 
of British Industries and from the Chambers of Commerce. 
These recommendations have been mainly on the same lines. 
After hearing this and further evidence, the Committee drew 
up majority and minority reports ; but so far the Government 
has refused to publish these reports. Considering the im- 
portance of being prepared for peace conditions, and the fact 
that any serious alteration of our existing organisation must 
take a very considerable time, it is essential that prompt steps 
should be taken to put our house in order. Great Britain's 
ability to pay her debts will undoubtedly depend on efficiency 
in production at home and on ability to send her products 
abroad in the face of highlv organised competition. Having 
regard to the importance of the subject, we are glad to note 
that the Federation of British Industries has issued a statement 
of its views and recommendations, which have been submitted 
to the Government. These are of a comprehensive and 
sweeping character, as befits the case. The view is taken that 
any attempt to impose detailed reform or additions upon the 
existing Government organisation would be doomed to failure, 
and that the only chance of success hes in a fundamental 
reconstrucjeon of the present administration. Consequently 
It is suggested that control can only be obtained by the con- 
centration of the entire responsibility in the hands of a single 
department, and that this department should be a branch 
of the Foreign Office. It is pointed out that there will be large 
questions involved by railway, loan, dock and similar projects 
and schemes for the development of natural resources in foreign 
countries. There will not only be political elements, but 
direct negotiations with Governments of foreign countries. 
Thus there will be a large range of problems of a nature partly 
Political and partly commercial, such as those raised by the 
resolutions of the Paris Conference, and it is most important 
that the departinent concerned should be in the most intimate 
and direct touch with industrial and commercial opinion if 
disastrous consequences are to be avoided. 


Some Points Emphasised by the F.B.I. 

We have become accustomed to the German method 
of backing schemes, which method includes the proviso that 
the plant for the contemplated scheme shall be made by 
German firms. It is, therefore, interesting to note the sug- 
gestion that the issue of foreign loans in the United Kingdom 
should be subject to the approval of the Government, and that 
а necessary condition of such approval should be the purchase 
of a larger portion of the goods or services from British sources. 
One of the needs which has been keenly felt in the past has been 
up-to-date commercial information, readily accessible, and 
published as soon as obtained, instead of after the lapse of one 
or two years, when the information has become of little value. 
À point is made of the need for having commercial intelligence 
immediately accessible to other Government departments. 
This would certainly be an innovatioh, for one of the most 
difficult matters is to obtain information through one Govern- 
ment department which has been obtained by some other 


department; there ought, in fact, to be a sort of inter- 


departmental clearing house for such matters. Naturally, 
а programme of this kind, if it is to be carried out effectively, 
will mean a very considerable expenditure of money. This is 
realised, and. the opinion is expressed that expenditure on the 
Foreign Commercial Service is as necessary as adequate expen- 
diture on national defence. With this sentiment we fully 
agree. It is surely insufficient to secure the national defence 
of the country by means of warships and armaments if there 
is no corresponding defence to maintain our commercial 
position ; but this will be a new sentiment to many Govern- 


ment officials. 
d 


The F.B.I. Scheme. 

As will be seen by reference to another page, the scheme 
outlined is to create a commercial branch whose officers shall 
be in touch with British industries, and who will be available 
for personal interviews with British subjects wishing to discuss 
foreign trade questions. Such officials, it is suggested, should 
pay frequent visits to industrial centres, and should possess 
sufficient knowledge and practical experience to enable them 
to judge the value and importance of commercial factors in 
any Jarge problem with which they may be dealing. In foreign 
countries it is proposed that there should be Commercial 
Counsellors, whose importance would be second only to His 
Majesty's representative in the partreular country, and to 
whom he would be responsible. The Commercial Counsellors 
would be given opportunities of paving frequent visits to the 
United Kingdom in order to consult commercial interests and 
to keep in touch with the latest developments in industry and 
commerce. Lastly, there is the most important question of 
stimulus in the work ; in other words, the elimination of that 
policy of laissez-faire which is so noticeable in the average 
civil servant. It is desirable that officials in this class of work 
should be just as alive as they would be in private affairs, and 
16 is proposed to gain this end, not by giving rewards, but by 
having a promotion board, which would have the power to 
postpone promotion, or even to require resignation, in the case 
of officers who fail to reach a required high standard. It 
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appears to us that this scheme has many excellent points, and 
the only one with which we are inclined to disagr . is that the 
new department should be part of the Foreign Office. Officials 
of the Foreign Office are so absolutely out of touch With any- 
thing in the nature of commerce, probably regarding it as a 
matter which should be left severely alone, that the success 
of a department such as is contemplated might be jeopardised. 
We suggest that it might be better to form a Ministry of Com- 
merce, which would be in close touch with the Foreign Office ; 
but if eventually it is decided to form a department as sug- 
gested, then we feel that adequate safeguards should be adopted 
to render the department independent of the influence of those 
to whom commerce is distasteful. 


The Cost of Industrial Power. 

In a recent Report of the Central Station Power Committee 
of the Association of Iron and Steel Works Electrical Engineers 
it is recommended that rate schedules should be as simple as 
possible, and that complicated systems of rates and discounts 
for various load factors and consumptions be avoided. Such 
systems have done considerable harm to the development of the 
power load at home, and every central station engineer knows 
that what the power consumer wants is a flat rate of so much 
per unit, with, perhaps, discounts for large consumers. The 
Committee’s idea of “ simplicity " is one with which we do not 
agree. In the report it is recommended that in negotiations 
for power supply, and in order to obtain most favourable rates 
to the purchaser, it be insisted that the rate schedule be divided 
into demand charges and energy charges ; that the demand be 
the average or integrated peak of 15 to 30 minutes' duration ; 
that the power factor be 80 per cent., with decrease or increase 
in the demand to be charged for accordingly as the power 


factor is above or below 80 per cent. ; that the demand charges: 


per kilowatt be in two or more steps ; that the energy charges 
per kilowatt-hour be in two or more steps; that any excess 
demand occurring at other than the peak period of the power 
company’s plant be charged at only one-half the demand charge 
normally applying to such excess if occurring on the power 
company's peak period. If this is a simple system of charging 
we should like to know what the Committee regards as a com- 
plicated system. The consumer knows nothing, nor can he 
be expected to know anything, about demands, integrated 
peaks, power factors, multi-step demand and energy charges 
and the like. What he would like to know is that by multi- 
plying his meter reading by a constant he obtains the amount 
which he owes, and beyond question this is the ideal which 
power supply'authorities should keep before them. When 
public opinion is such as to compel a large proportion of the 
existing power stations to shut down in favour of a few well- 
placed stations, we shall be appreciably nearer to a commercial 
system of charging for industrial power. 


ааа 


The Training and Work ої the Chemical Engineer.—A 
general discussion on this subject was held by the Faraday 
Society on March 6. This has now been issued in the form of 
a pamphlet, together with contributions by a number of 
engineers who were not able to be present on that occasion. 


Electrical Standardisation in France.—The French Elec- 
trotechnical Committee has decided on various measures for 
the standardisation of electrical machinery, &c., some of which 
are mentioned in the " Revue Générale de l'Electricité." On 
many of the points publication is not permissible at present, 
but it is understood that the steps proposed refer to insulated 
cables and the standardisation of the production and trans- 
mission of energy and of electric machinery. The measures 
will be considered with regard to similar steps being taken in 
Great Britain, Italy and the United States. 
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British Engineers’ Association.— At the fifth annual general 
meeting last week the result of the ballot for the election of 
the new council under the revised articles of association was 
declared. At the first meeting of the council, held the same 
day, Mr. Wilfrid Stokes was re-elected president. Arrange- 
ments were made for an extended programme of usefulness to 
be carried on. 


A Physical Laboratory for Birmingham.—The Birming- 
ham Chamber of Conimerce has decided to convene a public 
meeting of manufacturers for the purpose of hearing an address 
by Prof Burstall on his proposal to set up in Birmingham a 
laboratory on the lines of the National Physical Laboratory 
for the purpose of issuing certificates of length measurements, 
&c. It 1з considered that after the war such a laboratory will 
be of great use to the trades in Birmingham and district. 


Analyses of Coals.—A useful bulletin, No. 119, by G. $. 
Pope, issued by the Bureau of Mines (U.S.A.), summarises the 
results of analyses of coals carried out for the department 
during the years 1908-1915. The tests include particulars of 
moisture present, ash in dry coal, and calorific values from coal 
respectively, as received, dry, and free from moisture and ash. 
The coals studied are mainly American, but some samples from 
Australia and Canada are included. It is estimated that the 
United States Government expends annually about eight 
million dollars on coal, so that the value of periodical analysis 
is evident. | 


World's Largest Telephone Cable.—The “ Electrical 
News ”’ of Canada announces that the largest submarine cable 
in the world has just been completed across Raritan Bay 


between Eltingville, Staten Island and Keansburg, N.J., by 


the New York Telephone Co. It is nearly 53 miles long, and 
contains 74 pairs of wires. The new cable does away with 
3,000 miles of open wires and 13,000 cross-arms used on the 
old land route. There are longer cables in existence across 
the English Channel and the Pacific Coast, but these carry only 
up to 16 pairs of wires. 


Coal Mine Breathing Apparatus.—The Committee of the 
Privy Council for Scientific and Industrial Research, on the 
recommendation of their Advisory Council and at the request 
of the Home Office, have sanctioned the appointment of a 
Committee with the following terms of reference :— 

“To inquire into the types of breathing apparatus used in coal mine 
and by experiment to determine the advantages, limitations and defects 
of the several types of apparatus, what improvements in them are pos- 
sible, whether it is advisable that the types used in mines should be 
standardised, and to collect evidence bearing on these points.” 

The Committee is composed as follows: Mr. William Walker, Acting 
Chief Inspector of Mines under the Home Office (chairman); Mr. John 
Haldane, LL.D., F.R.S. ; and Mr. H. Briggs, D.Sc., of the Heriot- Watt 
College. Mr. A. Richardson has been appointed secretary to the Com- 
mittee, and Dr. Henry Briggs has been constituted director of the inquiry. 


Fixation of Nitrogen.—Last year a report was prepared by 
the South African Institute of Electrical Engineers upon 
Electro Chemical Industries, more particularly in regard to 
the possibility of producing calcium carbide and other nitrogen 
products in South Africa so as to avoid the importation of 
such materials. This report has now been issued as a separate 
document. The conclusion is reached that such products can 
be profitably manufactured in South Africa and that an early 
investigaiton of the matter is of the greatest possible im- 
portance. An estimate of the cost of manufacturing calcium 
carbide is given. This ranges from £13. 16s. per ton for an 
output of 2,600 tons per annum down to £10. 10s. per ton for 
an output of 10,000 tons per annum. The cost of manu- 
facturing calicum cyanamide is estimated at £9 per ton with 
an output of 4,000 tons per annum. The cost of electric power 
is taken at 0-35d. per kw.-hour. 


The Influence of Organisation on History.—In az 
address on the above subject before the British Empire Pro- 
ducers' Organisation, Mr. Jan. D. Colvin recently sketched in 
some detail the activities of the Hanseatic League in British 
commercial history. According to Mr. Colvin the influence of 
this league was so powerful that they paid lower duties in this 
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country than Engiishmen themselves, were free from local and 
domestic taxation and had many other special privileges. It 
established a practical monopoly. When the league fell to 
pieces, the bits were picked up mainly by the Dutch. In 
England such bodies as the Merchant Adventurers were formed 
to combat the League, with some success, and Simon de Mont- 
fort is mentioned as one of its chief opponents. Mr. Colvin's 
contention appears to be that such wide achievements are 
impossible without organisation, and that this is the great need 
in British industry to-day. 

Scientific Work in Russia.— A correspondent from Petro- 
grad to " Nature " gives a distinctly gloomy account of the 
difficulties of carrving on scientific work or publications in 
Russia at the present time. It is almost impossible, he savs, to 
print scientific works having small circulations and having small 
calculations, as prices demanded by compositors, printers, paper 
makers, &c., are 200 to 300 per cent. higher than before the 
Revolution. Scientific work and teaching is likewise interfered 
with by the fact of many of the institutes and universities 
having been " requisitioned by irresponsible revolutionary 
organisations and troops. Thus, the Polytechnic has been occu- 
pled by 2,500 soldiers since March 5th. and all efforts to eject 
these unwelcome guests have proved abortive. Many of the 
students take a great part in these revolutionary organisations, 
and also make demands to have the direction and control of 
all affairs in universities and instftutes. In these circumstances 
the future of seats of learning is naturally considered pre- 
carious. | ` 


Coal Concreted from Dusts ог Ashes.—At the Society of. 


Architects last week a second Paper was read bv Mr. К. G. 
Lovell upon this subject, and demonstrations were given of 
the process on а small scale. Three processes were shown. 
In the first the ashes or dust is sifted, dried and sprinkled with 
special sugar waste solution, and then dried again, and in some 
cases a small quantity of creosote oil is added. The mixture 
із turned into moulds and allowed to concrete, the time varying 
with the amount of heat available. The fuel when cold is 
emptied out of the moulds, broken up and hardened by ex- 
posure to the atmosphere. The second process is similar to 
the first, but the creosote is placed in a boiler and the mixture 
18 stirred until a temperature of about 120°F. is obtained, 
when it is turned into a mould. When cold it is broken up 
and allowed to harden. In the third process the aggregates 
are mixed with a-different matrix mixture and moistened with a 
solution. A table of analyses was given showing results ob- 
tamed with various coal dusts, ashes and coke. The amount 
of raw material used was generally over 95 per cent., and 
consequently the calorific value was not far different from that 
of the fuel in the first instance. 

‚ Мше Fatalities in the United States.—Several publica- 
tions issued by the Bureau of Mines, U.S.A., contain some 
statistics on accidents in coal mines in the United States. The 
monthly statements for 1916, as compared with 1915, show 
that the number of fatalities reported were respectively 2,225 
and 2,269 —2 decrease of about 2 per cent, whereas the 
Production of coal has risen about 12 per cent. The acci- 
dents, together with the chief causes, are tabulated month 
Y month for the two vears, from which it appears that 
falls of roof and coal, and mine cars and locomotives 
are chiefly responsible; gas and other explosions coming 
next. The bulletins also contain notes on approved per- 
missible explosives, lamps and mining equipment, and a cir- 
cular by Messrs. W. A. Lvnott and D. Hanington is devoted 
to " Elementary First Aid for the Miner." Separate data are 
also given for accidents in metallurgical works, where the 
number of fatalities is relatively low, but the number of 
injuries in ore-dressing works and smelters is considerable, 
and shows a progressive increase during 1913-15, no doubt 


owing to the larger number of men employed. 


„ Mectrically-Heated Moulding Presses.—According to the 

Electrical World," the Westinghouse Co., of Pittsburg, has 
adopted electric heating for 23 presses used in the manufacture 
of moulded insulating material. These presses were formerly 


heated by steam, but a trial of an electrically-heated press 
proved so satisfactory that the entire set of presses is now being 
modified for equipping with electric heaters. The heat is 
furnished by means of two plates 1 ft. square by 31 in. thick, 
covered on their exposed surfaces with magnesia to reduce the 
radiation losses. The upper plate is stationary and is in con- 
tact with a thermometer. The lower plate is movable ver- 
tically. Each plate is made in two parts, in each of which are 
two grooves holding the heating units. Thus there gre four 
heating units per plate, or eight per press. Each unit is 12 in. 
long by 21 in. wide by у in. thick, and is rated at 300 watts. 
These units consist of a flat ribbon resistor assembled in a mica 
sheath and enclosed in a steel casing. The presses are arranged 
in sets of four. Current is supplied to each set through a 
multi-tap transformer and a 15-point dial face plate. The 
voltage may be varied from a maximum of 220 to 4 minimum 
of 150 volts, with relative inputs for each set of heaters of from 
2,400 watts maximum to 1,200 watts minimum. This arrange- 
ment provides for an input of high value for quick heating 
when the press is cold, and it is desired to heat it rapidly ; one 
of low value when the press is not to be used, but it is desired 
to keep it hot for later use, and several intermediate inputs | 
when it is desired to keep the press hot while in steady use on 
work having different heat requirements. Tests show that 
from one to 1; hours are required to heat the plates, starting 
cold, and that 1,800 watts will keep the press hot while in 
steady use for work requiring a temperature of 190°C. 


German Iron and Steel Institute. —From a report of the 
meeting of the Verein Deutscher Eisenhiittenleute (the 
German Iron and Steel Institute), which has been translated 
by Sir Robert Hadfield, F.R.S., we note that the feeling for 
closer co-operation among the German technical societies has 
been emphasised. Itis pointed out that after the war Germany 
will have to depend on its own strength, and that accordingly 
the demands of the country will be enormous. Co-ordination 
between metallurgical practice and metallurgical research will 
in future be imperatively needed. Among the problems to 
which reference was made was the extraction of manganese 
from the Thomas slag. It was pointed out bv Captain Thiele 
that each year 300,000 tons of iron and 150,000 tons of man- 
ganese, in the form of their oxides, were being scattered on 
fields and meadows of foreign countries. It is an interesting 
fact that Dr. Beumer, in an after-dinner speech, called attention 
to the fact that over-organisation was causing grave anxiety. 
The " water-tight compartment ” attitude of the official mind 
was playing an ominous róle, as to which Bismarck had said 
that a regular " departmental patriot ” always looked upon 
any other state department as “foreign country." Each 
newly created office commenced with. enquiries, notwith- 
standing the fact that similar enquiries had already been 
instituted before by existing departments, the results of which 
had been quietly shelved. In his opinion, Martin Luther and 
others, if alive to-day, would be preaching against the “ de- 
partmental devil," the " ink devil," the “ writing devil " and 
the " statistical devil," instead of against the devils of dancing, 
of pride and of finery. Evidently some of our own troubles 
are not unknown in Germany. 


PERSONAL. 


Mr. A. P. Trotter, after 21 vears’ Government service, is returning 
to professional practice as a consulting engineer and is joining 
Messrs. Handcock & Dykes, as partner in the firm of Handcock, - 
Dykes & Trotter, at 11, Victoria-street, London, S.W.1. Мг. Trotter 
is a member of the Institutions of Civil, Mechanical and Electrical 
Engineers, President of the Illuminating Engineering Society, Vice- - 
Chairman of the National. Illumination Committee of Great Britain 
(affiliated to the International Illumination Commission), Chairman 
of the Joint Committee on Illuminating Engineering of the Depart- 
ment of Scientific and Industrial Research and member of other 
scientific institutions. In 1896 he took up the post of Electrical 
Engineer to the Government of the Cape of Good Hope and in 1899 
he returned to London, since when he has been Electrical Adviser to 
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EXPERIMENTAL RESEARCHES ON THE SKIN EFFECT IN STEEL RAILS.* 


‚ BY A. Е. KENNELLY, Е. Н. ACHARD AND А. 5. DANA. 


Summary.—A number of measurements are described, from which it is found that the best workshop method is that based on the 
use of a particular sort of dynamometer. The effective alternating-curront conductance of a rail is found to be proportional 
(among other things) to the square root of the ratio of the conductivity to the permeability. The skin effect resistance can be 
approximately predetermined and a rule is given for the best form of rhil to be adopted. 


The following research was conducted during the years 1914- 
15-16, at the Massachusetts Institute of Technology, under an 
appropriation from the American Telephone & Telegraph Co. 


Objects of the Research.— The research was made to determine, 
by direct measurement, the impedance offered to alternating currents 
such as occur in electric railway work by standard steel rails of various 
shapes and sizes; also, to ascertain how this impedance varied with 
frequency and with current-strength, and whether the impedance 
could be predicted from'physical data concerning the steel used in 
the rails. (og 
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POTENTIAL LEADS 


Fic. 1l.—DrAGRAM or TEST CIRCUIT. 


Types and Dimensions of Rails Tested.—The tests were extended 
to 11 sample track rails and two sample contact rails, 33 ft. (10-07 
metres) in length, ranging in linear mass from €0 lb. to 100 lb. avoir- 
dupois per yard (30 kg. to 50 kg. per metre), with corresponding 
cross-sections from 6 sq. іп. to 10 sq. in. (38-5 sq. cm. to 64-5 вч. em.). 
The cross-sections of these rails are represented to scale in Figs.'3 & 4. 

Frequencies and Strengths of Alternating Testing Current.—Three 
frequencies have been used in the tests—namely, 25, 45 and 00 
cycles per second. The bulk of the work was, however, carried on 
at or near two frequencies only—t.e., 25 and 60 cycles per second. 
The current-strengths employed in the test rails varied from 10 to 
800 amperes R.M.S. 


Arrangement of Test Circuit. —In order to make the measure- 
ments as nearly under practical railway conditions as possible, the 
test circuit was so constructed that the rail and its parallel return 
conductor occupied the same relative positions as one rail of a 
railroad track and its overhead,trolley wire (No. 0000 A.W.G., 
diameter 0-46 in., or 1:17 cm.) ; &e., with the trolley wire 2 ft. 44 in. 
(71:8 cm.) to one side of the rail and 221 ft. (6:86 metres) above it. 
The arrangement of the test circuit is shown in Fig. 1. AB is the 
rail under test, occupying a horizontal position raised about 1 ft. 
(30 cm.) above the ground on brick pillars. The rest of the rect- 
angular loop BCDE FA was composed of straight copper conductors 
(wire or cable). The extensions AF and BC from the ends of the 
rail were made so as to enable the electro-magnetic field in the 
neighbourhood to be both more nearly uniform and more readily 
calculated. The circuit was erected in an alley between two brick 
buildings, remote from iron. 


Sources of Alternating-current Supply.—For the frequency of 
25 о, a General Electric three-phase 50 k.v.a. alternator six-pole 
415 revs. per min. 230 volts 126 amperes was used. For the fre- 
quency of 60 со, a Mordey single-phase 40 k.v.a. alternator was used, 
with 9 poles and 9 pancake coils, for supplying about 135 amperes 
root mean square, at about 300 volts. The arrangement of circuits 
used is shown in Fig. 2. The transformer T was a General Electric 
Co.'s 15 k.v.a. 60 single-phase transformer from 220 to 18 volts. 
The secondary terminals were connected directly to the test circuit 
through two four-terminal manganin resistors, and the primary 


* Abstract of an article іп the " Journal ” of the Franklin Institute. 
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terminals to the generator through an adjustable rheostat having 
very little inductance. At the frequency of 25 о, and maximum rail 
current, the primary voltage impressed on the transformer was 
about 230 volts, with 130'amperes, or 29-9 k.v.a. with 12-5 kw. At 
the frequency of 60 со, the corresponding primary voltage on the 
transformer was about 330 volts, with 125 amperes. Occasionally, 
tests were also made at 60, with currents from the shop mains, 
supplied by a General Electric Co.'s 14-pole 100 k.v.a. three-phase 
alternator. | 

The wave-form of voltage and current supplied from the Mordey 
generator was nearly sinusoidal. The wave-form of 25 о voltage, 
from the 50 k.v.a. generator, showed appreciable harmonics ; while 
the wave-form of its current showed only a moderate triple-frequency 
harmonic. The wave-form of 60 со voltage and current from the 
shop mains had yet more marked harmonics. 


Method of Measurement.—Since no exact theory of skin effect 
in steel rails has yet been worked out, it was very desirable to apply 
more than one method of measurement, in order to secure a satis- 
factory experimental check upon the results. 

The following were the four methods tried :— 


Method 1.—By astatie electrodynamometer of fixed and moving 
coils, measurements were made of rail R.M.S. voltage and of rail 
R.M.S. current, as well as the active power expended in the rail. By 
an astatic dynamometer is meant one whose moving system com- 
prises two oppositely wound coils, so arranged as to be substantially 
unaffected by local 8tray magnetic fields, either alternating ог соп. 
tinuous. Denoting the fixed coils bv F and the moving coils by 
M, the voltage across the rail potential points was measured with F 
and M in parallel, M having a suitable non-inductive resistance in 
its branch. + The circuit current was measured by observing the 
voltageacross themanganin strip potential points in a similar manner. 
The active power in the rail was measured by connecting; P to the 
manganin strip, and M to the rail potential points, through a suitable 
non-inductive resistance. The dynamometer was calibrated by 
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Гіс. 2.—GENERAL TESTING CONNECTIONS FROM GENRBRATOR.: 


known continuous current passing through both coils. This method 
was found to be unsatisfactory. Not only does the impedance of 
both F and M vary to the harmonics in the traversing currents, but 
the mutual inductance between F and M also coines into considers 
tion, and this varies with the deflection and angular position of M 
with respect to F. 

Method 2.—Oscillographic measurements were made of both 
the voltage between rail potential. points—hereafter called the 
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“та voltage "—.and the current in the rail circuit. From two such 
curves it is theoretically possible to compute the impedance of the 
rail, and, therefore, its skin eflect, when its resistance to continuous 
currents is known. This method, although useful and convenient 
as a check, was found to be unsatisfactory in detail, owing to lack of 
precision in the oscillograms, and also to variations in the constants 
of the oscillographic vibrators. 

„2 Method 3.— The Drysdale-Tinsley alternating-current potentio- 
meter was used at the frequency of 600, measuring alternately 
the vectorzvoltage across the rail and the manganin shunt. The 
ratio of these two measurements gives the vector impedance of 
the rail between potential points. This method has the advantage 
that, since the vibration-galvanometer of the detector circuit is 
tuned to the fundamental frequency, the harmonics in either volt- 
age or current are virtually excluded, and also that computation of 
results is reduced to a minimum. 

A disadvantage of the alternating-current potentiometer method is 
its sensitiveness to slight changes of frequency, in the vibration 
galvanometer and in the phase-splitting device. Under shop con- 
ditions of generator driving, it is often hard to keep the frequency 
constant within satisfactory limits. 
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Fic. 3.—Ccurves or RESISTANCE-RATIO AND SELF-INDUCTANCE RAIL 
No. 96 A. 


0 80 


JOO Amperes 500 600 70 о 


Method 4.—The Sumpner dynamometer was used to measure 
the current J amperes in the rail, and also to measure both active 
and reactive components of the rail voltage, which may be called 
Ер and Eg volts respectively. Then the effective resistance of the 
rail is R’=E р,1 ohms, while the effective inductance is L’ = Ez /(w/) 
henrys. 

In all four of the above methods, the P.D. on the tested rail 
was taken from two poténtial taps near the ends, and 30 ft. (914 cm.) 
apart. Only two methods—viz., numbers 3 and 4—were found to 
give uniformly consistent results. ‘Tests made of the impedance 
of a rail by these two methods—.e., by Drysdale potentiometer and 
by Sumpner dynamometer—were found not to differ by more than 
3 per cent. within the entire range, including discrepancies attri 
butable to temperature variations, and they usually agreed within 
l percent. Check tests were also made by both methods on the im- 
pedance of copper-rod and copper-strand conductors in place of the 
steel rail, with satisfactory agreement between them. The Sump- 
ner dynamometer method was finally selected as the best adapted 


to the local testing conditions, reserving the alternating-current 


potentiometer for occasional checks. 
The Manganin Strip.—In order to supply a working P.D. in 
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phase with the rail current, a manganin resistance strip was em- 
ployed in the rail circuit, marked S in Fig. 3, and provided with 
two pairs of potential terminals, one across 9.788 microhms, and 
the other across 933 of these microhms. This strip is made of 
two separate parallel plates of magnanin 58:3 ст. (23 in.) long, 
10-2 em. (4 in.) broad and 1:3 mm. (0-05 in.) thick, separated by 
mica insulation 1 mm. (0:04 in.) thick ; so that the resistor is in the 
form of a very flat loop with the going and return conductors sepa- 
rated only by a sheet of mica. This strip was supported horizontally 


in a bath of oil, to keep it cool, when carrying currents above 400 
amperes, 


Direct-current Resistance Measurements.—In order to determine 
the skin-effect resistance ratio, it was necessary to measure the 
direct-current resistance of each rail at various times during a series 
of observations, and also the temperature coefficient of the rail's 
resistivity. This was done by direct-current potentiometer measure- 
ments in the usual way. 


Temperature Measurements of the Rails.—The temperature of the 
rail was observed by thermometer, both before and after the measure- 
ment of impedance, at each current-strength in a test series. The 
thermometer was laid upon the rail, and had its bulb protected with 
a pad of putty. The rail currents above 100 amperes appreciably 
affected the temperature of the rail. Rail currents of about 750 
amperes, during the time of application necessary for the measure- 
ments, sometimes raised the rail temperatures to 20°C. above that 
of the surrounding air. 


Method of Connecting the Main Leads to the Ends of the Rail.—The 
rail ends had a hole of about 2 cm. ($ in.) diameter about 7:5 cm. 
(3 in.) from the ends. The web of the rail was scraped and cleaned 
near these holes, and copper lugs clamped firmly against the web by 
steel bolts passing through the holes. The contact resistance at 
these junctions was sufficiently low to prevent the junctions from 
getting unduly hot. ' 


Situation of Potential Leads with Respect to Rail Circuit.—In 
measuring, by potentiometer, the direct-current P.D. between a 
pair of terminals on a rail, the disposition of the potential leads with 
respect to the rail circuit is of no material consequence, assuming 
that proper insulation is maintained. In measuring alternating- 
current P.D.s, however, the disposition of the potential leads with 


, respect to the rail circuit becomes of great importance, since the 


mutual inductance between these circuits will cause an induced 
E.M.F. to be developed in the potential circuit over and above that 
due to the vector /2 drop sought, where J is the current and Z the 
rail impedance. By placing the potential leads in the form of a 
rectangle of suitably proportioned sides, the mutual inductance 
correction was rendered detinite and susceptible of computation, and 
can, by trial, be made small. | 


Corrections for Temperature.—As has already been mentioned, the 
temperature of the rails tested was appreciably raised when the rail 
current exceeded 100 amperes, and even with short applications of 
750 amperes the rail temperature was frequently raised 20°C. The 
resistivity temperature coefficient of the steel forming the rail was 
in each ease measured by taking a series of continuous-current rail- 
resistance measurements, by potentiometer, at different observed | 
temperatures. The mean values of the temperature coefficient so 
obtained range from 0-00265 in the harder steels to 0-00474 in the 
soft, higher-conductivity steel of the contact rails. In order to be 
strictly comparative, the measurements should all be taken with 
the rails at one and the same temperature of reference, since the skin 
effect varies appreciably with the resistivity. Since, however, it 
was not practicable to keep the rails at such a reference temperature, 
either on different days or with different current-strengths on the 
same day, the observed rail resistances R’-have all been reduced to 
the reference temperature of 20°C. by means of the ordinarily used 
formula :— | : 

R= Ё'т/ [1o a, (T —20)} , ohms (1) 
where 7 was the rail temperature in degrees Centigrade at the 
time of the test, and а, the resistivity temperature coefficient as 
found for this reference temperature. 


Discussion of Results.—Typical results of observations are pre- 
sented in Figs. 3 and 4. The abscissas are in R.M.S. amperes 
flowing through the rail under test. "There'are two sets of ordinates. 
The lower set is in each figure the skin-effect resistance ratio R’/R ; 
or the ratio of the apparent resistance of the rail in the presence of 
skin effect (reduced to 20°C.) to the resistance which it offers to con- 
tinuous current from a storage battery at 20°C. The upper set of 
ordinates gives the inductance of the rail between contact points 
(914 cm.) in millihenrys, as referred to infinite flux radius. The 
total linear inductance of the rail L,’ is obtainable from these values 
by dividing with 914. bs 
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L It will be seen that the skin-effect resistance ratio R’/R com- 
mences with feeble rail current, at a relatively low value, increases 
when the current is increased, and in nearly all cases reaches a 
maximum value within the limits of 800 R.M.S. amperes. Similar 
remarks apply to the rail inductance L,'. The skin-effect resistance 
ratio is greater at 60 c» than at 25 со, as might be expected ; whereas 
the rail inductance Г," isgreater at 25 со than at 60 co, although the 
rail reactance L,’w would always be greater at 60 со than at 25 cv. 
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The rise of skin-effect resistance to a maximum at a certain value 
of the rail current, is attributable to the variable permeability of 
the steel, which reaches a maximum at a certain value of the mag- 
netising force H, depending on the magnetic quality of the steel, the 
effective skin, penetration depth being changed accordingly. This 
phenomenon of a maximum impedance in steel prisms to a particular 
current-strength has been known experimentally at least as far back 
as 1893. 

Fig. 4 shows the resistance ratios and inductances of two soft 
steel contact rails. The resistance ratio of No. 871 rises to 22—1.e., 
that its alternating-current linear resistance at 60 со is 22 times its 
direct-current resistance at the same temperature (20°C.). At 
25:5to, the resistance ratio of this rail is 13-5. Not only are these 
resistance ratios relatively large, but they occur at relatively small 
rail currents (150 R.M.S. amperes) and corresponding values of H 
at the perimeter (3 gilberts/cm.). This is attributable to the rela- 
tively large values of conductivity (7 х 10-5 abmho/cm.) and рег-: 
meability (2,500 gausses per gilbert/cm.). The equivalent penetra- 
tion depth of the alternating current at this maximum permeability 
and at 25:5е is only 0:076 cm. ; so that very little of the steel is 
utilised electrically. 

On the upper right hand of each figure is the computed scale of 
linear inductance (calculated) of the trolley wire and one track. The 
linear inductance of the system exceeds in one case 5 millihenrys 
per mile. 

Fig. 5 shows the total alternating.current resistance R’ in 30 ft. 
(914 cm.) of each of the track rails at 25:5 co to the scale of microhms 
ordinates. The scale is also repeated in ohms per mile and ohms per 
kilometre of a track of two rails in parallel, assuming perfect bonding 
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but no copper reinforcement, also negligible leakance to ground. 
Rail No. 161 has a higher linear resistance than any of the others, in 
spite of the fact that its conductivity is relativ ely high. The high 
alternating-current resistance is attributable to a small equivalent 
penetration depth (6=0-107 cm. at 25-5 со), which in turn is d ue to the 
large product of у the conductivity and д the permeability. To 
direct currents, this rail would offer the lowest resistance among_all 
the track rails tested. & 

It can be shown that the resistance-ratio R’/R for a rail can be 
deduced from the measured direct-current values of its conductivity 
у and permeability p for any assigned frequency, subject to a certain 
range of inaccuracy due to errors of permeability and shape, the 
actual effective alternating-current permeability differing to some 
extent from that observed by direct-current permeameter, and the 
shape of the rail involving edge effects owing to departure from a 
The permeability and shape correction factors 
which must be applied to the computed values of R’/R, in order to 
arrive at the actual values, are at present beyond direct calculation, 
but may be estimated from experimental observations. 

Fig. 6 shows some curves of observed and computed resistance 
ratios for low-permeability track rails 175 and 100, at 60 ~ and 25 о 
Here the maximum values are not exceeded at the maximum cur- 
rent of 800 amperes, and the correction factor is appreciably over 
1-0 throughout. Thus, on rail 175, at 60^, , this factor is 1-23 at 
100 amperes, and attains 1-47 at 350 amperes. At 25ro,the maxi- 
mum'value of the correction factor is 1-45 at 350 amperes. pi 


Technic Recommended for Predetermining Rail Resistance Ratios.— 
According to the results here reported, it is sufficient for the deter- 
mination of the maximum skin-effect resistance ratio R’/R in a steel 
rail to measure the values of y and y in a sample rod of the same 
material, which gives the computed value of R’/R for a given fre- 
quency and series of alternating-current rail-current strengths, 
assuming that the measured direct.current permeabilities do not 
appreciably differ from the actual effective alternating-current 
permeabilities at these currents, including the effects of hysteresis, 
and also that the rail has a simple circular or cylindrical cross-section. 
In order, then, to correct for the errors of permeability and shape, a 
correction factor should be applied to the computed ratio. This 
correction factor appears in the results here reported to have varie d 
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probably advisable to use the latter value for security. In other 
words, the computed value of R’/R should be increased by 30 per 
cent. for the unknown permeability and shape errors. The result 
may then be taken as the maximum skin-effect resistance ratio of 
the rail, at the temperature and frequency considered. At all other 
rail currents, the resistance-ratio and the resistance per kilometre 
will be less, at constant rail temperature. 
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^ BestShapeof Rail Section for Conducting Purposes.—In steel track 
rails, mechanical considerations are necessarily paramount for deter- 
mining the shape of the cross-section. For conducting rails, however, 
where the stresses to be supported are much smaller, consideration 
may well be given to the best form of cross-section for conducting 
purposes. Provided there is sufficient depth beneath the surface in 
which the electric and magnetic fluxes can deploy—say, 48 for a 
single surface of slab, or 83 between opposite surfaces of a strap— 
the effective alternating-current conductance, in the presence of 
skin effect, depends upon the ratio P/S, or the perimeter per square 
centimetre of cross-section. This would point to the use of a flat 
strap as the best type of conductor. The edge effect in such a 
strap, however, militates against its use, to say nothing of its clumsi- 
ness and oxidizability. For these reasons it is preferable to employ 
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a steel tube or hollow cylinder. In practice, in order to improve 
the mechanical brush-contact surface, the tube should be flattened, 
at least on the contact side, and sharp edges in the contour avoided. 
И the section is simply tubular, of thickness exceeding 48 cm., the 
interior surface of the tube is prevented from carrying any appre- 
ciable alternating current. By slitting the tube, however, or by 
rolling a plate into the form of a nearly closed box beam, 88 or more 
in wall thickness, both the internal and external surfaces of the 
hollow conductor become available. 

To test this plan, a steel tube was employed 150 cm. long and 
of the cross-section shown in Fig. 7. The resistance ratio of this 
tube was found to be 7-66, for 60^, at 53 amperes R.M.S.* When 
a thin, longitudinal slit (1:19 mm. wide) was milled along this tube, 
the resistance ratio'fell to 5:26, with the maximum at about 90 
amperes. When the slot was widened to 3:18 mm., the ratio was 
observed to fall to 5-04 at 80 amperes. When the tube was cut in 
half, by making an opposite longitudinal slot, the value fell to 
4-46 at 48 amperes. The values of current at which the maxima 
are obtained correspond very fairly with the reciprocals of the 
effective perimeters in each case. Inserting the slot did not double 
the effective alternating-current conductance, but did increase itin 
the ratio of 7-66/5-04— 1-52, the discrepancy being presumably 
attributable to magnetic leagake near or across the alit. It would 
appear, therefore, that the two half tubes, connected in parallel, 
would be a better joint conductor than the slotted tube, and would 
exceed the conductance of the unslotted tube in the ratio 
7-66 /4-46= 1-72. | | 

It is hoped to investigate further this question of most economical 
eqnducting cross-section. | 

It should be pointed out that for a given shape of cross-section the 
effective alternating-current conductance of a rail depends upon 
both y and д, and not merely'on опе of these quantities. Ап increase 
in permeability may more than offset the advantage of an increase 
in conductivity y. An ideal steel would have a very high conduc- 
tivity associated with a very low permeability. 


SUMMARY OF CONCLUSIONS. 


Finally, the chief conclusion arrived at in the investigation may be 
summarised as follows :— | 
1. The maximum observed sk'n-effect resistance rato among 


* The resistance ratio computed by formula from a sample rod of this 
steel, had a maximum at 53 amperes of only 6-45, representing a correc- 
tion factor of 1-18 for hysteresis and permeability alone. 
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10 track rails, at 250, varied between 5-35 and 10-1, and in two 
contact rails between 10-92 and 13-4. 

2. The maximum observed skin-effect resistance ratio was found 
to vary substantially as the square root of the impressed frequency 
between the limits of 25 со апа 60 со. | 

3. The effective skin depth of alternating-current penetration, 
at 25%. among all the 12 rails tested, varied between 0-76 mm. and 
1-8 mm. 

4. The values of the mean superficial R.M.S. magnetic intensity 
H at which the maximum skin effect developed, were between the 
limits of 3-3 and 16-4 gilberts per centimetre. These were but 
little influenced by frequency, and were in good agreement with 
the values of Н for maximum yp, as obtained by direct-current 
permeameter. 

9. The best workshop method of measuring the skin effect in 
track rails was, in this case, found to be based on the use of a par- 
ticular form of dynamometer. 

6. The effective alternating-current conductance of a rail is, to a 
first approximation, inversely as the square root of the frequency, 
and, at a given frequency, is directly proportional to the perimeter, 
and to the square root of the ratio y/p. 

7. It is, therefore, in general, useless to increase the conduc- 
tivity у of the steel in a rail if the permeability р is thereby increased 
in the same or a greater ratio. 
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Fic. 7.—Sk1N EFFECT RESISTANCE-RATIO FOR STEEL TUBE AT 60%, 
OUTSIDE DIAMETER, 2:84 см.—6-35 MM. WALL. 


8. From the results here reported, it would seem that the skin- 


effect resistance ratio of a rail, to a given alternating-current fre- 
quency and current-strength, can be approximately predetermined 
from measurements of the conductivity у and permeability p of the 
steel, bv applying an experimentally determined factor to cover 
edge effect and other discrepancies. "This factor, which тау be 
called the *' edge-effect coefficient," appeared to be not more than 
1-3 at the maximum skin-effect ratio. 

9. The best form of rail for current-carrying capacity should be 
one in which the effective perimeter is a maximum while allowing 
sufficient depth of surface. Among the worst forms are probably 
а thick solid prism and a cylinder. А hollow cylinder may be greatly 
improved by slitting it, so as to alm't current to its interior surface. 
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NOTES ON THE DESIGN OF ELECTROMAGNETIC MACHINES.* 
2. ALTERNATING-CURRENT GENERATORS. . 


BY STANLEY PARKER SMITH, D.8C. 


(Continued from page 660.) 


} 


2. ARMATURE WINDINGS FOR THREE-PHASE SYNCHRONOUS 
MACHINES. 


Practically all types of single- and double-layer windings are 
useful for three-phase armatures. When there are only a few 
conductors per slot, say, 2, 4, 6 or З, a two-layer winding with 
lap or wave connections is often employed, and since the coila 
have not to form a closed winding, as in a commutator machine, 
there is no need for such windings to obey the closing rules for 
lap and wave windings for continuous-current machines. 
Nevertheless, the common wave winding is a very popular 
winding among many makers for low-tension, three-phase 
armatures. In double-layer windings all the coils have usually 
the same span and are made on the same former. In single- 
layer windings the coils may either have a constant span, as 
in the mush winding, or a variable span, as in the three-phase 
winding with the two- or three-plane overhang. 

The double layer windings were illustrated in Figs. 4 & 5 in 
the article on continuous-current machines,t whilst examples 
of single-layer windings are shown in Figs. 3 to 5 in this article. 
In order to obtain the largest output from a winding it will be 


[Pore -pi tch ro -pitch | 
; і id 


-A7 


i es 65 


П 
t 
LI 
i 
П 
e 
P! 
jd 
1 
* 
c 
23 


MO QD 2 
fen be Aa — am e 

: t L ES x 

Cisions eka sw EN A ы 

os a celia E рМ T- Si ean Ee ae bs ès 


Fic. 3.—SINGLE-LAYER WINDINGS WITH CONSTANT-SPAN COILS. 


(A) Six-phase winding —coil-span= five-sixths of pole-pitch. 

(B) Three-phase winding, derived from (A) by joining opposite phases in parallel, 
(C) Three-phase winding. derived from (A) by joining opposite phases in series. 
(D) Three-phase winding—coil-span-- pole-pitch. 


shown in the next section that the coil-span should be as 
hearly equal to a pole-pitch as possible, whilst the phase- 
spread should be as small as possible. In the case of the 
three-phase winding, where three phases at 120? are required, 
the coil-sides of each phase can spread over 60? or 120? (elec- 
trical) of are according to whether the double pole-pitch is 
divided into six or three parts. In the former case, the winding 


*'The first article of this serie s dealt with Continuous-current Machines 
and the first part appeared in THE ELECTRICIAN of June 2nd, 1916 
(Vol. LAXVIL, p. 2:0). 

+ “ Electrician ° Monograph No. 2, 


(or slotting) is really for a six-phase winding ; but by connecting 
each pair of equal and opposite phases in series or parallel, as 
needed, a three-phase winding is obtained with the phase 
spread one-half of that obtained when the double-pole pitch is 
divided only into three parts, as when three-phase tappings are 
taken off a closed commutator winding. 
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Fic. 4.—SINGLE-LAYER WINDING WITH VARIABLE-SPAN COILS. 


(A) Three-phase winding with overhang in two planes, 

(B) Six-phase windine with overhang in three planes. 

(C) Three-phase winding, derived from(B) by joiring opposite phases in parallel. 
(D) Three-phase winding. derived from (B) by jcining opposite phases in series. ' 


Regarding the coil-span, it will be noticed that variable spans, 
as in Fig. 4, can be replaced by constant spans, аз in Fig. 3, 
without affecting the position of the coil-sides in the slots. 
Further, Fig. 3 shows that for three-phase windings with a 
whole number of slots per pole the constant span is always 
equivalent to a full pole-pitch, though for the sake of con 
venience, the actual span may be made five-sixths of the pole- 
pitch when the number of slots per pole and phase is even, а 
seen in diagrams (B) and (C). 

The arrangements shown in Fig. 4 mav be said to be the 
standard forms of the three-phase single-layer winding, and It 
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is seen that the overhang can be accommodated in two or 
three planes at will. If the number of pole-pairs in the winding 
is odd the two-plane overhang leads to a difficulty, as seen in 
Fig. 4 (A), due to the fact that the two parts of the overhang 
of one phase are in different planes, necessitating a cross-over. 
This difficulty is not present when the number of pole-pairs is 
even. With the three-plane overhang, which is commonly 
employed in two-pole machines, we get a proper six-phase 
winding, as seen by comparing Figs. 4 (С) and (D) with Fig. 4 
(B. An important advantage of this arrangement is the 
parallel connection of opposite phases of the six-phase system 
shown in Fig. 4 (C), giving a three-phase winding with as many 
circuits per phase as there are poles. 
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Fic. 5. —CSiNGLE-LAYER. WINDINGS WITH VARIABLE-SPAN COILS. 


(À) Two-phase winding. 

! Four-phase windine, : 
(C) Two-phase windine, derivedfrom (В) by joinine opposite phases in paraliel. 
(0) Two-phase winding, derived from (B) by joining opposite phases in series. 


A corresponding set of diagrams for a two-phase winding 
(two-phases at 90°) is shown in F ig. 5. Here diagram (A) 
corresponds with diagram (A) in Fig. 4; whilst the two-phase 
Windings in diagrams (C) and (D) are derived from the four- 
phase winding in diagram (B) in the same way as diagrams (С) 
and (D) in Fig. 4 are derived from the six-phase winding in 
diagram (B). In passing it may be mentioned that the 
~Ttangement of the overhang shown in diagrams (C) and (D) 
in Figs. 4 and 5 for two and three-phase windings is often 
referred to as a Split-phase overhang. 
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In many cases where a 6-phase rotary converter 1s fed 
directly off an alternator, it is necessary to obtain a balance 
for the three-wire system of the continuous-current supply. 
For this purpose, the 6-phase winding in Fig. 4 (B) can be 
used, the star point being connected to the mid-wire. 
The same result is obtained by connecting the points p, q 
and r in Fig. 4 (D) to the mid-wire and removing the star 
connection Z7, II, III, Though with this arrangement the 
third harmonic can flow in the phases, as in a 3-phase wind- 
ing, it is seen that the wire connected to the star point does 
not provide a path for harmonics whose order is a multiple 
of 3, because at any instant these harmonics in phases Z, 
III and V, with respect to the star point, are equal and 
opposite to these harmonics in phases 77, IV and VI. 


Number of Poles in a Three-phase Winding.—To obtain a 
symmetrical three-phase pressure, ?.e., three equal pressures at 
120°, the three phases must be alike and displaced from one 
another by 27/3 electrical radians, or 120 electrical degrees. 
Since each pole-pair represents 27 electrical radians it is possi- 
ble to find the correct positions 0,277/3 and 47/3 in each pole- 
pair, provided the correct slot positions are available. In the 
case of a machine with p pole-pairs having the correct slot 
positions in each pole-pair, there are merely p bipolar windings 
all alike, which can be joined in parallel or series, as desired. 
This is the common way of building alternators, but we shall 
see presently that 16 15 not the best design for the series con- 
nection, which is mostly needed. 

Provided the proper phase positions are obtained with 
respect to the poles and slots, there is no need to have all 
pole-pairs alike. For example, if we wish to have a winding 
in which the same slot positions never recur in p’ pole-pairs, 
where р” hes in the range of 1 to p, then so far as the poles are’ 
concerned, it is clear that the proper phase displacements 
between phases will be obtained provided p'2z/3— +2:/3. 
Leaving the slots for the moment, we find this is always pos- 
sible when p’=3n +1, where n —0, 1, 2, 3, &c., for then we get 
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Consequently, it is possible to have a three-phase winding 


where the same positions in the field never recur, with the 
following numbers of pole-pairs :— | 


р =3n +1=1, 2, 4, 5, 7, 8, 10, 11, 13, 14, 16, &c. 


It is not possible, however, to obtain a single three-phase 
winding in any number of pole-pairs that is a multiple of 3. 
For example, in a four-pole machine we can make p'=2, 
for we then obtain the correct phase positions 0, 2 x 2z/3— 41/3 
and 2x427/3=27/3. If we tried to make p'—3, however, we 
should get for the phase positions 0, 3x 27/3=0 and 3x 42/3 
—0, which are obviously wrong. | 
Let the total number of pole-pairs in the machine р=р'а, 
where a=], 2, 3, &c., then a will represent the possible number 
of ‘similar three-phase windings on the machine. Thus 
a=p/p'=p/(3n +1), and must lie in the range from 1 to p. 
From the above argument it will be clear that if p—3n +1, 
we can have p'—p and a--1: whereas if p is a multiple of 3, 
we must make а a multiple of 3 such that p’==p/a==3n 1. 


Example 1.—In an eight-pole machine, p=4, we have the following 
alternatives :— 


2: 
рту nil) 


a —], for then p'-—4/1- 4, 
a=2, „ 9 p'—4/2-—2, 
A==4, , y p’=4/4—=1, 

Usually such an armature is wound with a=p=4, but it is just as 
easy to make a —2 or 1, and so halve the number of repetitions or sup- 
press them altogether—a matter of great importance when it is desired 
to avoid tooth effects in the pressure wave, 

Example 2.—1f p--3 (six-pole machine) it is only possible to make 
8 —3, for this is the only value that makes p'—p/a—3n--1. Thus to 


get à three-phase pressure from a six-pole machine the winding must 


consist of three like parts and the slotting will be the same in every 
pole-pair (see later) In а 12-pole machine (p=6) we can make a=3 
ог 6, because both of these values make p' = p/a —3n-1. 

Partly through convenience, and partly through ignorance, it has been 
customary to build alternators with a =p (or p' — 1), but it is not unlikely 
that future requirements will make a radical departure from this practice 
essential when parallel circuits are not needed. 
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Number of Slots in Three-phase Windings.—We must now see 
under what conditions the slot positions will not recur in р’ 
pole-pairs, and secondly what numbers of slots are suitable for 
three-phase windings. 

Let S’ denote the number of slot-pitches in 2p’ pole-pitches 
(or in p’ pole-pairs), then clearly S’ and p’ must have no 
common factor greater than unity, if the slot positions in the 
field are not to recur. For example, if there are 63 or 66 slots 
in 5 pole-pairs, it is seen that the slots do not occupy the same 
position with respect to any two pole-pairs. Thus in this case 
р —5 and $'—63 ог 66, whilst the common factor of 63 or 66 
and 5 is unity. On the other hand, with 60 slots in 5 pole- 
pairs—a common arrangement—the C.F. of S and р is 5, 
and there are 12 slots per pole-pair; consequently p’=1 and 
S’==12, so that there can be five similar three-phase windings. 
Or again, if there are 36 slots in a four-pole machine, S’=18 
and p'—]1, since the Н.С.Е. of S and p is 2, so that there can 
be two similar three-phase windings ; whereas if there are 39 
slots, then S’=39 and p’=2, since the Н.С.Е. of S and p is 1, 
80 that it is only possible to have one three-phase winding in 
this case. 

We see, therefore, that the H.C.F. of the total number of 
slots S and the total number of pole-pairs p in the machine 
determines the number of similar windings it is possible to have 
on the armature. We have already defined a— p/p' or p' —p/a, 
so that we now have in addition a—5/S' or S'—S/a, where a 
is the Н.С.Е. of S and у. 

Coming now to the possible numbers of slots to give three 
equal phases, it is clear that the S’ slots in each p’ pole-pairs 
must be divisible into three equal parts, t.e., S’/3 must be a 
whole number. When S’/3=integer, moreover, successive 
. phases are exactly S’/3 slót-pitches apart, which is needed for 

$ , , р'9л ‚°л 


' ; S 
correct spacing—for 3 x angular slot-pitch— зХ к =P з. 


== nd since p'—3n +1, by assumption. 

(1.) Single-layer Windings.—1f there are q wound slots per 
pole and phase, there will be 2p'q wound slots per phase in р” 
pole-pairs. Since there may be extra or empty slots we can 
denote the number of slots per phase by 2p'g--^', where 
1' —0, 1, 2, 3, &c., then the total number of slots in р’ pole- 
pairs in a three-phase winding will be 3(2p’¢+-»’)—that is to 
say, S’=6p’¢+3n’. We must now see how the value of a 
depends on the value of n’. | 

When n’=0, there will be simply 69 slots per pole-pair and 
every pole-pair will be alike. Thus S’=6q and p’=1, so that 
a=p and S=S’p. Thus a similar three-phase winding can be 
wound in each pole-pair whenever the number of slots in a 
pole-pair is divisible by six, and these a— p similar windings 
can be joined in parallel or series as desired. With this 
arrangement, however, the tooth effects (see next section) will 
be repeated throughout the phase, with either series or parallel 
connection, so that this winding, though commonly used, is 
unsuitable wherever it is desired to suppress ripples in the 
pressure waves. It is quite simple to suppress ripples with 
the series connection by using extra slots (see below), but with 
the parallel connection, all the paths must be alike, so that 
some other expedient may have to be used, such as skewing the 
slots or pole-shoes. А further extension for the parallel con- 


nection is possible when q is even, for then S’ is a multiple of. 


12 and the slotting is suitable for a six-phase winding. This 
enables us to get a three-phase winding with as many circuits 
as there are poles by merely joining equal and opposite phases 
of the six-phase winding in parallel—a very useful arrangement 
for low-voltage turbo-alternators-—cp. Fig. 4 (C). 

If »'—1, there will be S’=6p’¢+3 slots in р’ pole-pairs. 
Since p'—3n +1, S' and р’ cannot have a C.F. greater than 
unity in this case. This is a very useful and simple way of 
preventing repetitions, for we have only to choose p’=p/a= 
344-1] and add three empty slots in each р’ pole-pairs. In 
cases where p—3n +1 we can, of course, make p'— p, and so 
only add three empty slots at 120° in the circumference. 

If n’=2 and p’ is odd, then S’=6p’¢+6, because this even 
number can have no C.F. greater than unity with p'(—3n +1), 
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when the latter is odd. This may be more convenient for 
manufacture in some cases than three extra slots. This does 
not hold, however, for an even number of pole-pairs, becaus 
EOM is then а C.F. greater than unity with the number (і 
siots. 


Example 1.—Consider a 10-pole machine with two slots per pole and 
phase. For the three phases there wil then be 3x2 х 10=60 slots 
Here p=3 X 2—1=5, во that we can make p'— р. 

If we make n'— 1, t.e., add three slots at 120°, there will be S=60~ 
3 — 63 slots in all, and we have S’=S=63 and p’= p=5, since the Н.С.Е 
of 63 and 5 is unity. 

Or, again, if we make n’= 2, i.e., S=60+3 x 2— 00, we still get $'-5 
and p'— p, for 66 and 5 have по C.F. greater than unity. This is due to 
the fact that р is odd and not divisible by 3. In each case it is seen 
that slots S’/3 pitches apart are at 120 electrical degrees. 


Ezam ple 2.—In an 8-pole machine with two slots per pole and phase 
there will be 48 wound slots. If we add three extra slots, then S’=S=5) 
and p’=p=4. If, however, we add six extra slots, then S —54 and p=4 
have a C.F. of 2, so that $'—,9/2—27 and p’= p/2 —2, and there will be 
a —2 similar parts per phase. 

(i1.) Double-layer Windings.—These are not used so widely 
as single-layer windings for alternators, because the number of 
conductors per slot is usually too large. The double-laver 
arrangement, however, is of great service for three-phase 
windings when the number of conductors per slot does not 
exceed 8 or 10. In such cases it is quite common to emplor 
wave connectors with a whole number of slots per pole and 
phase, instead of the single-layer arrangement. This tvpe oí 
wave winding is not one that could be used with à commutator 
where the coils must be joined up to form a closed winding.* 
For this reason it is necessary to lengthen or shorten the 
connector after each tour (of р coils) round the circumference, 
in order to reach the coil-side next to the one started from 
at the commencement of the tour. Beyond certain mechanical 


advantages, the wave winding with a whole number of slots 


per pole is not superior to the single-layer winding with the 
same number of slots, for the tooth effects in the pressure 
wave are not affected by the tvpe of winding used in the slots. 
This same restriction applies to the use of lap windings for 
alternators when & whole number of slots per pole is used. 
and a preferable arrangement is to.employ an odd number of 
slots per pole-pair (as shown later). 

From the point of view of flexibility and suppression of tooth 
effects it is better to use a proper wave winding, as fora 
commutator machine, opening it in six places to obtain à 
phase-spread of 60°, as in a single-layer winding. The flexr 
bility gained by the use of à common wave winding arises 
from the fact that a fractional number of slots per pole and 
phase can be used, e.g., 2:7 or 3:5 slots per pole and phase are 
quite feasible, therebv giving the designer much more freedom 
in his work. The suppression of tooth effects is due to the 
fractional number of slots per pole, which prevents the slot 
positions in the field recurring in every pole pair. 


Lap Windings.—These are not much used for three-phase 
windings unless parallel circuits are needed ; for to join the 
several paths in series necessitates a set of cross connectors in 
every pole-pair. When parallel circuits are desired it is well if 
possible to make the number of slots per pole-pair an odd 
multiple of 3, which enables us to get three phases at 120°, 
but suppresses the tooth effects in the coil E.M.F. (see coil- 
span factor) Such a winding should be opened in six places 
to reduce the phase-spread to 60°, but the two opposite parts 
of each phase can only be joined in series when the number of 
coils per phase is odd. Any even number of coil-sides per slot 
can be used-with а lap winding. 

Wave Windings.—It is not intended to discuss these in 
detail here, because commutator windings were fully discussed 
in the first article, whilst in a recent Papert by the author, 
the method of opening wave windings for three-phase pressures 
was dealt with. For this reason, only the common wave 
winding, having a=1, in which the slot positions in the field 

* The closing rule for & wave winding is:—commutator pitch yc 
(C+a)/p coils or segments, where C—number of coils or segments in the 
i Eh Theory of Armature Windings,” J.I.E.E., Vol. 55, p. 18. 
An abstract of this Paper appeared in THE ELECTRICIAN, Vol. LXXIX., 
p. 258. 
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Table I. 


Permissible numbers of slots and coil-sides per alot in symmetrical 3-phase 
wave windings in which the slot positions in the field never recur. 


, Number of . Number of coil- Number of slots | Number of slots 
~“  polesin  , sides per slot in three-phase in six- phase 
F machine. | (up to 12). winding. winding. 
i 2 ' 2, 4, 6, 8, 10, 12 3n e 0n 
4 |; 2,6,10 6n 2-3 
8 .. 2,6,10 12a 4-3 
10 ' 9,8, 12 15п 26 301-6 
4, 6 15n--3 30n+ 12 
14 2, 12 21n--6 42n+6 
| 6,8 21n--9 42n3.12 
4, 10 2in+3 42n—18 
16 | 2 24n--9 
6, 10 24n-r-3 === 
20 aM 30n4-9 ——— 
' 6 30n--3 
22 ‚ 2 33п 12 66n--12 
, 10,12 33n+9 — 66n--24 
| 8 33n+3 66n + 30 
6 33n +-15 66n--18 
° | 4 33n4-6 . 662-6 


п= апу whole number. 
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\ 
never recur, will be briefly discussed. Here again, the winding 


should be divided into six parts to reduce the phase-spread to 
60°. In machines with 2, 10, 14 or 22 poles it is possible to 
obtain a symmetrical six-phase winding, so that the two parts 
of each phase of the three-phase winding are alike and can be 
joined in parallel or series, as desired. With 4, 8, 16 and 
20 poles it is possible to get a symmetrical three-phase winding, 
but the two parts of each phase are unlike, and must not, 
therefore, be joined in parallel. It is not possible to get a 
symmetrical three-phase wave winding, suitable for connecting 
to a commutator, with 6, 12, 18 or 24 poles, so that to suppress 
the tooth effects in such machines we must make a>] or resort 
to the devices used in single-layer windings (empty slots, etc.). 
Table I. is given (taken from the Paper referred to on p. 698) 
showing, the number of slots and coil-sides per slot it is possible 
to have in a symmetrical three-phase winding in which the slot 
positions in the field never recur (t.e., a=1). The commutator 
pitch for these windings is ye=(C +1)/p. 

For wave windings with а>1, which can sometimes be 


‘usefully employed as will be seen in Part II., the original Paper 


can be referred to, where numerous examples are worked out. 
(To be continued.) 


SIEMENS ROTARY CONVERTERS. 


Types of Converting Plant.—There are at present on the market 

- three principal types of converting plant—viz,, the motor-generator, 

the motor-converter or La Cour converter, and the rotary con- 

verter. The question as to which of these three types should be 

chcgen for any particular set of conditions depends very largely on 

circumstances, such as the nature of the generated current, the 
nature of the supply, and the nature of the load. 

Where single-phase has to be converted to direct currént there is 
no question that the motor-generator is the most suitable type of 
plant, since a single-phase rotary converter is not only inefficient, but 
it is also somewhat expensive. Further, it involves considerable 
difficulties in operation. 

For the conversion of three-phase current into direct current, 
however, the rotary converter is now pre-eminent. Its adoption on 
a large scale in this country was considerably delayed owing, princi- 
pally, to the fact that the prevailing frequency of supply is 50 cycles. 
The greatest development of the rotary converter took place in 
America, where the prevailing frequency, up to some years ago, was 


25 cycles, and rotary converters for 25 cycles offered no difficulties 


either in design or operation. The earlier rotary converters for 
50 cycles, however, suffered from the fact that they were liable to 
commutation difficulties, to flash over under heavy overloads, and to 
general instability of working. These troubles were due to the fol- 

lowing causes :— 

Owing to the fact that the supply to the machines was at a fre- 
quency of 50, and that the machines at the time in question were 
designed for comparatively low speeds, the distance between the 
points of opposite potential on the direct-current brush gear was 
rather small. Further, the machines were not provided with com- 
mutation poles. The absence of commutation poles rendered the 
machine liable to sparking at the commutator under heavy over- 
loads, and this sparking, in view of the short distance between 
brush-arms, generally gave rise to flashing over, resulting in damage 
to the machine, and usually rendering it necessary to shut down. 
These difficulties have now been overcome by the provision of com- 
mutation poles and by increase in speed, with the result that the 
rotary converter for 50 cycles or for 60 cycles is now not only as 
stable as any other type of converting machinery, but is considerably 
superior as regards efficiency and is much lower in price. 

The comparison between the rating of a rotary converter with two, 


‘three, four and six slip-rings compared with that of the same size, 


machine used as a direct-current generator is shown in Fig. 1, where 
the rating is plotted against the power factor. 

Siemens rotary converters are made for the usual frequencies and 
for outputs from 50 kw. to 3,600 kw. There is also a line of special 
traction rotary converters for voltages on the direct-current side of 
1,200 and 1,500 volts, for 25-cycle circuits. For frequencies higher 
than 25 where these high voltages are required on the direct-current 
side, it is usual either to employ a single rotary converter with two 
commutators in series, or more generally two standard 600 or 750 
volt rotaries in series. Similarly in cases where supply at 2,400 or 
3,000 volts is required on the direct-current side, two 1,200-volt or 
1,500-volt rotaries may be used in series, if the frequency is 25 cycles. 


For 50 or 60-cycle circuits, motor-generators consisting of two gene- 
rators in series, driven by one motor, are usually adopted when the 
direct-current voltage is above 1,200. 

The temperature rise (which is 40?C. on full load as measured 
by a thermometer) as set out in quotations is always based on the 


A. Six Phase. | 8 
B. Four Phase. 

C. Three Phase. C 
D. Single Phase. 


Percentage of Rating as DL. Armature. 


0 02 04 06 08 10 
` Power Factor 
Fra. 1.—CoMPARATIVE RATINGS OF SINGLE-, THREE-, Four- AND SIX- 
PHASE Rotary CONVERTERS AT VARIOUS Power FACTORS. 


power factor at which the machine is designed to run, whether for 
converting alternating current to direct current or direct current to 
alternating current. 


SoME MECHANICAL DETAILS. ` 


Field Coils.—The field coils are wound on sheet metal bobbins 
thickly lined with insulating material. The compound and shunt 
windings are both wound on the same bobbin, so that the complete 
winding of one pole is self-contained. In cases where auxiliary 
windings either on the main or commutation poles are used, these 
are wound on independent bobbins and can be removed indepen- 
dently if necessary. 

The ends of the conductors of the shunt coils are fixed to T-shaped 
terminals, which are held in place by the top layer of the winding. 
This forms a strong fixing for the end connection and avoids out- 
hanging leads, at the same time facilitating the wiring of the machine. 

The main and field terminals are situated at the bottom of the 
frame, and are mounted on insulated studs screwed into the frame 
itself. This forms a considerably stronger construction than a 
slate or marble base, and adapts itself to a number of different 
methods of bringing up the heavy leads to the machine. 


‘ture to the slip-rings are made of S 
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Armature.—The armature is of the’ slotted type, built up of 
stampings of high permeability and low iron loss. The whole design 
of the armature core and spider is so arranged as to obtain the maxi- 
mum possible ventilation. The core is provided with a number of 
radial ventilating ducts in which distance-pieces are placed to form 
fans, and the ends of the winding which project beyond the core are 
arranged in such a manner as to form an open mesh-work which 
provides a large cooling surface and itself assists the ventilation. 


Fic. 2.—DiRECT-CURRENT BRUSH ARMS. 


The winding consists of copper strip of rectangular section. All 
insulating materials are subjected to high-voltage tests before use, and 
the whole armature is subjected to an independent high-voltage test 
after the winding is completed. The windings are held in the slots 
by means of hard-wood wedges, .and no binding material is used on 
that part of the armature which is situated under the poles. Steel- 
wire binding bands are used to hold the end connections projecting 
beyond the core. 

The connections from the arma- 


copper strip, so arranged as to with- 
stand the centrifugal stresses. These 
strips are carried down to copper 
rods which connect them to the slip- 
rings themselves, and the Joints be- 
tween the respective strips and rods 
are supported by a clamping ring. 
All armatures are carefully balanced 
before the machines are put on test. 


Commutator.—The end-rings are 
clamped by means of long steel bolts 
(except on the smaller diameter 
commutators), which pass right 
through the commutator and thus 
allow the necessary expansion with- 
out distortion of the segments. 

Where the length of the commu- 
tator exceeds 14} in., the Siemens 
double-commutator construction is used (vee Fig. 3). This consists 
essentially of two standard commutators, each mounted on a cast- 
iron centre, and each with its own set of clamping rings. The 
corresponding segments of the two commutators are joined by means 
of tinned steel fan blades at the centre. The advantages of th’s type 
of construction are that greater support is g ven. thelength of copper 
between the clamping rings being limited. the crushing stresses on 
the insulation are reduced, and the commutator is at least as cool as 
the rest of the machine, owing to the zir drawn through by the fan 
blades at the centre. >p ^ | Ma 
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Brushgear.—The distance along the commutator circumference 
over which the brush-holder extends, is reduced as much as possible. 
The tendency of the machine to flash-over under heavy overloads and 
short circuits is thereby reduced. The brushgear is of the radial 
type. At the alternating-current end the brushes are carried in 
boxes which are mounted at the side of & brass casting standing on the 
bedplate. All brushes are mounted on one side of the slip-ring, so 
that the other side affords ample cooling surface and grinding is 
facilitated. The pressure on the brush is obtained in the same 
manner as at the direct-current end—i.e., by means of a helical 
spring, and the method of adjustment of the pressure is similar (ee 
Fig. 2). 

The slip-rings are of gunmetal and are shrunk over a mica cylinder 
on a cast-iron bush, which is keyed to the shaft. 

All rotary converters are fitted with a damping winding, consisting 
pf copper rods which pass through the pole faces, and are connected 
at both ends by heavy copper segments, thus forming a continuous 
squirrel-cage winding. 

A speed-limiting device is fitted, which is so arranged that the 


direct-current circuit-breaker is tripped if the rotary should reach a. 


speed above a certain limit (usually 15 per cent. above normal 
speed). . 


VoLTAGE CONTROL. 


Voltage control is usually by reactance, by induction regulator or 
by synchronous alternating.current booster. With regard to the 


last method it is important to observe that the addition of a booster 


to a rotary converter upsets the balance between the armature 
reactions corresponding to the alternating current and the direct 
current in the rotary armature. This neutralisation of armature 
reaction is one of the principal features of the rotary converter, and 
one of its most important results is that the rating of any armature 


when run as a rotary converter is very considerably greater than ` 


when run as a plain direct-current machine. Another of its advan- 
tages is that it tends to make the commutating qualities of a rotary 
conyerter much better than those of direct-eurrent generators. 

The addition of a booster renders it necessary for the rotary con- 
verter to act to a larger extent either as a motor or a generator, and, 
therefore, interferes with the neutralisation of armature reaction. 
In booster rotary converters, therefore, it is necessary to make special 


provision in the design of the armature and of the commutation poles 


to meet this increased armature reaction. Provided these pre- 
cautions are taken it is possible, by means of an alternating-current 
booster, to obtain a voltage variation of 15 per cent. on either side of 
the mean—i.e., 30 per cent. in all—but it should be borne in mind 
that a voltage range greater than 25 per cent.—/.e., 121 per cent. 
on either side of the mean, represents approximately the limit of 
economical design, and ranges exceeding this should only be specitied 
if they are absolutely necessary. 

The importance of giving careful consideration to the qnestion of 
voltage regulation when inquiring for converting plant cannot be 
exaggerated. Whatever method of voltage variation be adopted 
whether by reactance, induction regulator, or booster, an increase 
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Fic. 3.—MAIN ANp BOOSTER ARMATURES. 


in the cost and a decrease in the efficiency of the machine as com: 
pared with a similar equipment for constant voltage is always in- 
volved. It should therefore be carefully borne in mind that in 
specifying the voltage variation with which a rotary converter will 
have to deal, this variation should be kept. to the smallest possible 
limits, consistent with fu] use being made of the machine. For 
instance, a voltage range of 6,000-6,600 on the high-tension side of 
the transformer is frequently ѕресілеа, when. as a matter of fact. the 
supply to the transformer will be at practically a constant voltage: 
or, at least, constant within 1 or 2 per cent. : 
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The range of 6,000/6,600, or a similar range, is frequently adopted 
simply because the generators in the main power house have been 
designed to provide such a voltage range, if necessary, but whereas 
it is à comparatively easy matter to arrange for such a voltage range 
on an alternator without appreciable increase in cost, such is not the 
case with the rotary converter, and the voltage of supply to the high- 
tension side of the converting plant should, therefore, always be 


stated as closely as possible in accordance with the exact conditions 
which will be met. 


In cases where is it desired to be able to operate the converting ` 


plant at any specified constant voltage between such limits as 6,000 
and 6,600, this should be definitely stated in the specification. 
Tappings would then be provided on the transformer for four or 
five values between these limits, and a suitable tapping can then be 
selected, depending on the declared voltage at the power station and 
the length of feeder between the power station and sub-station, &c. 
Similarly, on the direct-current side a voltage range of, say. 
160/540 is sometimes called for when actually the 'bus-bar voltage 
never passes the limits of 480 to 520. Тһе larg? range of 460 to 540 
volts may possibly be зресілеа in order to allow of a margin, this 
having been frequently the practice when specifying the voltage 
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4. Cases where reversible running or conversion from direct 
current to alternating current only is required under any of the con- 
ditions specified under 1, 2 and 3. 

The case of (1) can be met by either a reactance, induction regu- 
lator or a booster machine, and the choice is almost entirely a ques- 
tion of price. It frequently happens that the cost of embodying the 
necessary reactance in the transformer, or of providing an externa] 
choking coil, is greater than the additional cost of an alternating- 
current booster. The induction regulator is generally too expensive 
to be provided for the above method. 

The case of (2) can only be met by an induction regulator or a booster 
machine, and the booster machine is in general use for this purpose 
amongst British manufacturers, since it is possible to obtain the 
desired effect—i.e., of unity power factor—whether the machine be 
compound or shunt wound. 

By means of a special patent system of windings Siemens booster 
rotaries can be arranged so that whether the voltage range which is 
specified has to be obtained by compound winding or by hand 
regulation, a speciiied power factor can be obtained automatically 
at all loads and voltages. The system of windings is illustrated in 
Fig. 5, from which it will be seen that in the case of a compound wind- 
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Fic. 4.—RoTARY CONVERTER WITH ALTERNATING-CURRENT BOOSTER. 


of a direct.current generator, but it should again be borne in mind 
that a considerable voltage range can quite easily be obtained on a 
direct-current generator without great extra cost, whereas such is 
not by any means the case with a rotary converter. 

A similar case occurs where a machine is specified to give a voltage 
range from 4€0 to 520, the range from 460 to 500 being for lighting 
as a shunt machine, and from 500 to 550 over compound for traction. 
Such cases should always be dealt with as two separate voltage ranges 
using two tappings on the transformer, since it will never be required 
to vary the voltage smoothly across the whole range from 460 to 
550, and seeing that a switching operation is necessary to cut in or 
cut out the series winding when changing from lighting to traction, 
or vice versa, there is no objection to making a change from one 
tapping to another at the same time. 

The conditions which are most frequently met may be divided 
into four classes, as follows :— 

l. Cases where the supply is at a constant pressitre on the high- 
tension side of the transformer, and where a voltage range not 
exceeding 15 per cent. is required on the direct-current side, or where 
the total range, both alternating current and direct current, does not 
exceed 15 per cent. 

2. Cases similar to 1, but where a constant power factor is 
required. 

3. Cases where a variation on the high-tension side of the trans- 
former up to 10 per cent. (e.g., 6,000.6,600) is to be expected, and in 
addition a voltage range up to, say, 15 percent., is required on the 
direct-current side, making a total exceeding 15 per cent. 


itself. 


ing the voltage range is obtained by means of 'a compound winding 
on the booster. This compound winding is arranged in series with 
an auxiliary compound winding on the rotary. Similarly, the shunt 
winding on the booster, which is, of course, necessary for hand adjust- 
ment of the voltage if required, is connected in series with an auxil- 
iary shunt winding on the rotary. 

Thus, any variation in the voltage, whether due to hand regulation 
or to increase of the series ampere-turns with increase of load, is 
accompanied by an increase in the field ampere-turns of the rotary 
Hence the variation in power factor which results from the 
alteration in the voltage on the alternating-current side of the 
armature by reason of the boost up or down, is automatically com- 
pensated by a corresponding variation in the field ampere-turns of 
the main rotary and the powerfactor, therefore, remains constant at 
the value for which it was set before the variation in voltage took place. 

In case (3) an induction regulator or à booster machine is absolutely 
necessary, quite apart from any power-factor question, since the 
total voltage range is beyond the limits which can safely be dealt 
with by the use of reactance and variation in the field strength of the 
rotary. 

Case (4) is generally dealt with by means of a booster machine or an 
induction regulator. although reactance machines may be used, pro- 
vided the converting plant, when running inverted, can run in paral- 
lel with synchronous machinery which can supply the necessary 
wattless component of current which is required to obtain the range 
of voltage. .Such cases are extremely rare. 


(To be continued.) 


Еа. 6.— DIAGRAM OF PATENT SYSTEM OF FIELD 


FOR ROTARY CONVERTERS WITH 
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FRIDAY, AUGUST 3rd, 1917. 
Editorial and Publishing Offices: — 


8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone: City 9853 (4 lines). Telegrams: “ Benbrotric Fleet London." 


EDUCATION OF APPRENTICES. 


We have felt for some years that the apprentice, as a 
class, was being neglected educationally in comparison with 
the young engineer, notwithstanding the fact that the 
apprentice of to-day may be the foreman of to-morrow, on 
whom the working efficiency of the workshop so largely 
depends. In this respect, Continental countries, more 
particularly Germany, have realised the position more 
adequately than we have in Gieat Britain. We are therefore 
glad to see that a report on the subject has been issued by 
the North-East Coast Institution of Engineers and Ship- 
builders. This Society appears to be the first to have 
appreciated the importance of the matter. 

At present, boys leave the primary schools at the age of 
14, when they are as yet too young for heavy work in the 
shops and too old to continue instruction in the primary 
“schools. Up to the age of 16 they cannot be expected to 
be of much value in the average shop, or to be capable of 
sustained muscular effort. It is.an age, in fact, when such 
effort should not be demanded. There is, therefore, a 
period of waste between the ages of 14 and 16 which should 
certainly be put to very much better use. In the present 
report it is proposed to take advantage of this period by 
establishing junior technical schools. To these schools 
boys who intend to be trained in engineering and ship- 
building would be transferred at the age of 12 to 13, and 
would continue their education up to the age of 15 to 16. 
This, it appears to us, is an excellent suggestion. There is 
no reason why a boy should not be given some bias in the 
direction in which he is about to earn his living before the 
age of 14, and if he is given instruction of an elementary 
kind up to the time when he enters the shops at the age of 
15 to 16 he will then be able to take up his mechanical 
training in an intelligent fashion. 

The suggested curriculum in the junior technical school 
includes mathematics, experimental mechanics, elementary 


science, English subjects, machine drawing, manual training. 


in wood and metal, and practical work in the laboratory. 
It is essential, as is pointed out in the report, that during 
this period " character should be formed, habits of 
industry inculcated, culture developed and a sense of 
citizenship be implanted, so that the boy on starting his 
apprenticeship shall aim strenuously at becoming a good 
workman and fitting himself for more and more responsible 
work, and developing sound citizenship." | 

It is proposed that the Institution should act іп а con- 
sultative capacity with the local educational authorities, 
and that the selection of apprentices from the schools by 
firms should be made by members and masters of the 
administrative staff acting in close consultation with the 
head master of the junior technical schools. This will 
enable a selection to be made with far better prospects of 
success than the haphazard method of engaging apprentices 
at the present time. | 

We are glad to note that the report does not stop short 
at this stage. It is suggested that a small percentage of 
boys will be found with exceptional ability, solidity of 
character and of general promise upon entering the works. 
It is realised that it would be a sound business proposition 
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for employers to have a number of these selected youths 
in strenuous preparation for the holding of higher positions 
in the industries, and with this object in view it is proposed 
that these selected apprentices should be engaged during 
half their time in the works and the remaining time at the 
local technical school, the curriculum being an extension of 
that given at the junior technical school, and including 
sound instruction in one foreign modern language. This 
education would be continued for two years, when a second 
selection would be made from these exceptional boys at the 
age of 18 years. Those finally selected would be passed on 
to the university, and it is pointed out that the educational 
authorities or the State should provide scholarships for 
these boys, so that they are freed from the anxiety of pro- 
viding ways and means. It is proposed to make these 
selections sufficiently elastic to enable boys to be selected 
at some later stage if their development warrants such a step. 

With regard to instruction in the works, it is pointed out 
that employers should provide definite practical instruction 
by expert craftsmen, and that this instruction should be 
continued throughout the whole of the apprenticeship. 
The desirability of this recommendation will be realised by 
everyone who has seen what has been accomplished by 
women munition workers in engineering shops as the result 
of systematic instruction, instead of relying merely upon 
skill which is picked up haphazard and upon information 
which is grudgingly given. | 

The Council of the North-East Coast Institution of 
Engineers and Shipbuilders is to be congratulated on the 
steps so far taken. It is evident that the position has been 
properly grasped by the engineers in that part of the 
country, and we trust that the matter will not rest merely 
with this report, but that active steps will be taken to put 
the recommendations into practice. 


REVIEW. 


— e 


Principles of the Telephone. Part I. Subscribers’ Apparatus. By 
С. M. Jansky, B.S., and D. C. FABER, E.E. (London: Hill Pub- 
lishing Co., Ltd.) Рр. xiii.+160. Price 6s. 3d. net. 

Most text-books on telephony, even the elementary ones, 
have been written by practical telephone men, with little or no 
attempt to emphasise the underlying principles. This book is 
an exception. Its authors are teachers of electrical engineer- 
ing in the University of Wisconsin, and they have collaborated 
with the engineers of the Wisconsin Telephone Company. The 
result is an elementary text-book which fulfils to a high degree 
the purpose of the authors " clearly to set forth the principles 
that underlie good construction." The advantage afforded by 
the authors’ teaching experience is apparent, too, in the clear 
explanations of these principles, and in the well-chosen exer- 
cises following each chapter. Two other volumes are to 
follow, on " Central Office Equipment " and " Outside Con- 
struction.” ` 

The book is intended to be used by students, and at the same 
time to appeal to men actively engaged in the installation, 
care and operation of telephone apparatus. It is probably 
for the former that the first introductory chapter, describing 
briefly the uses of the different parts of a telephone instrument, 
is included, aņd for the latter that considerable space is de- 
voted to the principles of electricity and magnetism and of 
sound. But is it desirable to attempt to teach these subjects 
in a text-book on telephony ? Surely the practical man who 
wishes to master the principles of his art will need a broader 
treatment of the sciences on which it is built than is permissible 
in a text-book on the art itself. The need for broader treat- 
ment is apparent from the book. For instance, Ohm's law 15 
quoted in an example on p. 18, although it has not previously 
been mentioned under this name. Again, the authors barelv 
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hint at such a necessary idea as the fall of potential along a 
wire or across a resistance. | 

The detailed treatment of the parts of the telephone instru- 
ment, of the localisation of faults, and of the rules for good 
installation work is admirably clear. The action of the con- 
denser and the induction coil in the standard C.B. instrument 
really merits more precise explanation than it receives. This, 
however, is a point at which all text-books fail. No reference 
is made to subscribers’ branch exchange switehboards or to 
extension instrument circuits, and in the instructions for fault 
finding no use is made of the assistance of the test clerk at the 
exchange. These omissions will be felt bv those British 
readers who have passed bevond the most elementary studies. 
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There is evidence of a great deal of care in the preparation of 
the book. The illustrations are, with very few exceptions, 
new and very clearly reproduced, but some suffer from dispro- 
portionate scales, noticeably Figs. 5 and 90. Misprints are 
few, and not serious, except one on p. 57, where the direct 
current receiver is stated to operate with currents from 0-45 
to 0-30 ampere. These figures should he 0-015 and 0-080. The 
kevwords for indexing might have been chosen with more 
regard to the main idea in the readers’ mind when he is using 
the index. For instance, " Function of Condenser in Telephone 
Circuit ` appears under * Function " and under " Telephone,” 
but not under “ Condenser.’ | 

W. Н. GRINSTED. 


BRITISH TRADE IN FOREIGN COUNTRIES. 


Га 


The Federation of British Industries, which has had under con- 
sideration the circumstances which will affect British foreign trade 
on the conclusion of peace and the preparations necessary to meet 
the new situation, has submitted its views for consideration by the 
Government. It is pointed out that the situation wil] involve a 
great increase of effort upon the part of all persons, organisations 
and individuals concerned with the industry and commerce of the 
country; but, above all, a very heavy responsibility will be thrown 
upon the Government commercial service, and, in particular, upon 
the departments and services charged with the promotion of foreign 
trade and with the collection and distribution of foreign commercial 
intelligence. The Federation is convinced that these responsibiii- 
ties will be of such a nature that the duties, character and scope of 
these departments and services wil require radical re-organisation 
and a very considerable extension. 


Concentration of Control in a Single Department. —In the first place, it 
considers that in any organisation of the immense size and scope required 
for the Government commercial service where the action of individual 
officers, however able, is necessarily limited by the regulations, spirit and 
character of the whole service, the adoption of a system based upon 
sound principles of organisation is a question of the first importance. 
It feels, therefore, that any mere attempt to impose detail reform or addi- 
tions upon the existing organisation will he doomed to failure, and that 
the only chance of success lies in a fundamental reconstruction of the 
present administration. The first essential in any sound system of 
large scale organisation is the provision of an active, vigorous and homo- 
geneous central control, and the Federation believes that such a control 
can only be obtained by the concentration of the entire responsibility for 
the appointment and promotion of the personnel of the service, and for 
the direction of all their duties, in the hands of a single department, 
which shall also be in the closest. possible touch with the industrial and 
commercial community, and responsible both for the distribution to 
them of the information collected and for ascertaining from them their 
needs and wishes in relation to foreign trade. The first recommendation, 
therefore, is that a single department shall be selected and that this 
department shall be charged with all duties connected with the promo- 
uon of British trade in foreign countries, and with such duties at home 
as are necessary to enable it to be in close and constant touch with the 
industria] and commercial community, and to direct the services abroad 
With a full and first-hand knowledge: of industrial and commercial pro- 
blems and necessities. 


Selection of Controlling Department.—The Federation desires to sug- 
gest that the reconstruction required is of so fundamental a character, 
and will involve so complete a re-organisation of any department selected, 
that it is unnecessary to attach much weight to the relative fitness or 
unfitness for tho task of existing departments or their personnel, and that 
the main object to be kept in view is the selection of a department whose 
natural functions are, or should be, of a character best adapted to har- 
monise with those of a department charged with the duty of promoting 

ritish trade in foreign countries Judged from this standpoint, the 

"deration believe that the only department which it is possible to charge 
With these duties is the department in general charge of foreign affairs. 
ndustrial and commercial interests are the most vital factor in the rela. 
tions between modern states, and the primary cause of the existence of 
such relations: consequently the successful conduct. of foreign policy in all 
its branches depends upon a due realisation both in theory and practice 
of the close inter-dependence and inter-action of political and economic 
motives, Such a realisation can never be attained by men who are not 
accustomed to deal with both political and commercial questions as part 
of their ordinary duties, and any svstem which deprives the department 
and service charged with the conduet of foreign affairs of full opportu- 
nities of gaining knowledge and experience of industrial and commercial 
duestions will inevitably lead, as it has led in the past, not only to a failure 
to allow due consideration and importance to these question, but also to 
ee errors of proportion and consistency in the general foreign pohey 
ot the country. The only alternative to the step suggested is to create a 
new commercial foreign service under the direction of some other depart- 


ment. It seems probable that the large questions involved by railway, 
loan, dock and similar projects, and by the majority of schemes for the 
development of the natural resources of foreign countries, will assume a 
greatly increased importance in the future. These questions, which not 
only contain a strong political element, but also as a rule involve direct 
negotiations with the Government of the country concerned, must, 
together with the negotiations arising from the veneral readjustment of 
international commercial relations after the war, and the large range of 
problems of a nature partly political and partly commercial raised by the 
resolutions of the Paris Conference, necessarily remain for the most part 
in the hands of the department and service dealing with foreign affairs. 
Nothing but the most disastrous consequences can be anticipated if this 
department and service is not in the most intimate and direct touch with 
industrial and commercial opinion, and is not afforded the fullest possible 
opportunities of extending and improving its knowledge and experience 
of industrial and commercial questions. 


Functions to be Fulfilled by this Department.—In the first place, the 
Federation considers that the Foreign Office should be responsible for 
the protection and promotion of all British industrial, commercial and 
financial interests and activities in foreign countries, and for the collec- 
tion and distribution of all information on matters connected with indus- 
try. commerce or finance in those countries. These duties should include 
the prompt and vigorous support of all British efforts to secure contracts, 
concessions or orders in such countries, This support may—and, indeed, 
to secure success, should— at times entail the selection of one of several 
British competitors The issue of all foreign loans in the United King- 
dom should be subject to the approval of H. M. Government, and a 
necessary condition of such approval should be that the larger portion 

eof the goods or services purchased by such a loan should be obtained from 
British sources. In all cases support should only be accorded to bona 
fide British firms, and should be refused to all firms, whether technically 
British or not, which are in any degreo under foreign influence. 


Department in Charge of General Commercial Mattera.—The functions 
outlined above leave to be found means for the necessary organisation and 
control of industrial and cominercial activity at home, and the collection 
of commercial intelligence respecting the Dominions and Crown Colonies, 
The Federation is of opinion that these functions should pertain to the 
department in general charge of commercial affairs, whether this depart- 
ment is the Commercial Section of the Board of Trade, a Ministry of 
Commerce or any other department. It believes, however, that it is 
essential that really efficient machinerv should be established for the 
co-ordination of the work of the Foreign Office and of this department, 
and that in home, industrial, commercial or financial matters which may 
affect or be affected by the course of foreign trade, the latter department 
should consult the Foreign Office freely and fully, and should be to a large 
extent guided by its advice. They also consider that all items of com- 
mercial intelligence, whether collected by the Foreign Office, Board of 
Trade or any other department, from any part of the Empire or the 
world should be made immediately accessible to the other departments, 
and that, at least in so far as the Board of Trade and Foreign Office are 
concerned, à complete record of all the commercial intelligence in the 
possession of his Majesty's Government should be available in each 
department. 


Re-arganisavon of Foreign Office and Foreign Services,.—]t is obvious 
that this division of functions, together with the necessity for a great 
increase in the scope, and a marked improvement in'the performance, of 
the duties in connection with foreien trade, will necessitate a re-organisa- 
tion and extension of the Foreign Office and of the fureign services, and a 
considerable reform both of their methods and personnel. The first 
essential to such an extension and re-orvanisation is a considerable in- 
crease in the funds allotted for the conduct of these services. In this 
connection the Federation considers that an adequate expenditure on the 
foreign commercial service is as necessary as an adequate expenditure on 
national defence. With respect to the Foreign Oflice, the Federation 
would recommend the establishment of a large commercial branch to 
undertake the duties which have been outlined above, and the provision 
of extra staff and accommodation for this branch upon a generous scale. 
The members of this branch should be placed in all respects, service 
rank, emoluments and future prospects, on a footing of absolute equality 
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with the members of the Political Branch, and there should be a constant 
mutual exchange of officials, at any rate in the junior ranks. It is of the 
most vital importance that the ('ommercial Branch should be in the 
closest possible touch with the industrial and commercial community. 
It, therefore, recommends that the officers of the branch should as part 
of their regular duties be available for personal interviews with British 
subjects who desire to discuss foreign trade questions, and that they 
should pay frequent visits to industrial centres. In addition to these 
facilities for personal intercourse it recommends that small committees 
should be selected representative of the manufacturing, commercial and 
financial firms interested in the trade of the countries dealt with by each 
.section of the Commercial Branch. These committees should not merely 
act as consultative bodies for the sections, but should be encouraged to 
nake suggestions and criticisms relating to the general conduct of com- 
mercial policy in the spheres for which the various sections are respon- 
sible. In addition to these sectional committees, & central committee 
should be established to advise the Foreign Office and Board of Trade on 
questions of general commercial policy, to suggest the initiation of new 
policy, &c. With respect to the Diplomatic Service there should be an 
increase of the diplomatic and clerical staffs at all embassies and legations 
‘to the extent necessary to enable diplomatists to devote a considerable 
portion of their time to the study of industrial and commercial questions 
and to the acquisition of practical experience in dealing with them. In 
regard to the personnel of the Foreign Office and Diplomatic Service all 
members of these services should possess sufficient knowledge, and 
should acquire sufficient practical experience, to enable them to judge the 
value and importance of the commercial factors in any general problem 
with which they may be dealing, and they, therefore, suggest that a 
certain minimum of commercial experience in each grade of the service 
should be rigidly insisted upon as a qualification for promotion to the 
next grade, such experience to be gained by work at a consulate, by work 
with the commercial attaché, by work in the Commercial Branch of the 
Foreign Office by a combination of these means, or by direct experience. 


Commercial Counsellors. —It is obvious, however, that the members of 
the diplomatic service, although they should realise that industrial and 
commercial questions form a regular and most important part of their 
work, and that it is their duty to devote at least as much time and atten- 
tion to these as to purely political questions, will. from the conditions of 
their service, seldom if ever remain sufficiently long in any one country 
to acquire a detailed and expert knowledge of local industrial and com- 
mercial conditions. The Federation would, therefore, recommend that, 
in order to supply this local knowledge, and the necessary continuity of 
local commercial policy, the present commercial attaché should be re- 
placed by an ofticer of high rank attached to every embassy and legation, 
who might be entitled the Commercial Counsellor. This officer should be 
given a rank, position and emoluments second only to those of the 
ambassador or minister, to whom he should act as expert adviser in all 
questions affecting, or likely to be affected by, industrial or commercial 
considerations. He should also have sole charge of all the commercial 
work in the country, including all necessary powers of inspection and 
eupervision, and in all commercial matters his authority should be second 
only to that of his Majesty's representativo, to whom he should be 
responsible. Immediately under this officer should be one or more assis 
tants, according to the size and commercial importance of the country, 
whose headquarters should be placed at the most important commercial 
centres. Both the Commercial Counsellor and his assistants should be 
given opportunities of paying frequent visits to the United Kingdom, in 
order that they may consult commercial interests, and keep in touch 
with the latest developments in industry and commerce. The members 
of this service should be provided with ample travelling allowances. 
While commercial counsellors and their assistants should remain as long 
as possible in one country in order to permit of their acquiring a thorough 
knowledge of local conditions, influences and personalities, they should 
from an integral portion of the general diplomatic service, and promotion 
to the highest posts in that servce should be open to such of them as 
show marked ability. 


Consular Service. —The members of the regular consular service whose 
commercial duties will, as previously stated, be subject to the direction 
of the Commercial Counsellor, should be largely increased, in order to 
enable them to fulfil these duties adequately, and their emoluments, 
prospects and conditions of service should be improved in order that men 
of first-rate ability may be attracted to the service, This increase in 
' numbers should be accompanied by an extensive redistribution of posts 
to correspond more closely with commercial needs than the present 
distribution, by the reduction to a minimum of the number of posts held 
‚ by unpaid officers, who should not in any case be entrusted with other 
than purely routine consular duties, and by the provision of more suitable 
premises at the numerous consulates which are at present inadequately 
and inconveniently housed. At the same time consular officers should be 
provided with sufficient clerical and other assistance to set them free from 
all but a general supervision of routine consular duties, and to enable 
them to devote the bulk of their time and energies to commercial work, 
and the whole scale of local and travelling allowances should be revised 
in order that the consuls may travel freely in theirdistricts. 


General Recommendations as to all Services.—The Federation is of 
opinion that only natural born British subjects should be eligible for 
appointment to any position, paid or unpaid, in the foreign service of the 
country. The creation of the new commercial branch of the Foreign 
Office will necessitate a considerable increase of staff, with a leaven of 
practical commercial exporience, which should be of particular value in 
the early days of the new branch when its procedure and methods аге 
being established and its traditions formed. With respect to the com- 
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mercial counsellors and to the consular service, men of ability should te 
selected whenever they can be found, and, asin the case of the Commercial 
Branch of the Foreign Office, the Federation attaches great importance 
to the introduction of men of practical business experience in the early 
stages in order that a sound business tradition may be established. 


Promotion.—It seems obvious that the bulk of the services to whatever 
extent they may, or may not, be recruited from men of actual business 
experience, will consist, in fact, of men who have always been, or who 
have become as a result of their work, permanent officials in character and 
outlook, and it, therefore, becomes doubly necessary to provide such a 
powerful stimulus in the work itself and in the rewards for it, and so 
close a touch with the industrial and commercial community, that this 
outlook is as near to that of a man engaged in promoting his own business 
as is possible and desirable. The Federation believes that it would be 
impossible to provide this stimulus by any system of bonus or payment 
by results which would not be so manifestly inequitable as to do more 
harm by rousing discontent and jealousy in the service than it did goad 
by stimulating zeal. It recommends, therefore, that the necessary 
stimulus should be provided in all the services and in the Foreign Office 
by the institution of a definite standard of efficiency, which must be 
reached by all officers at certain stages of their carcer. This standard 
should be a very high one, and should be administered by a Promotion 
Board, of which the membership should be sufficiently large, to exclude 
any risk of personal prejudice influencing the decisions. This board 
should be given power to postpone the promotion of all officers who fail 
to reach the required standard, and to enforce the resignation of officers 
who fall far below it. The board should also be permitted to grant 
pensions commensurate with their past services to all ofticers who are 
called upon to resign, whether these officers have reached the present 
pensionable age or not. The Federation would be glad to see some such 
system adopted for all Government service, but they feel that it is a 
question of peculiar importance in ẹ service in which energy, initiative 
and enthusiasm are such vital factors, and where the influence of the 
man who has done good work in the past, but is now serving on for his 
pension, without hope and without interest, is so particularly disastrous 
not only to the duties upon which he is actually engaged, but to the efti 
ciency and character of his subordinates and successors. 


Tra ining.— Аз it is impossible and indeed undesirable for officers who 
must be prepared to assist any of the infinitely varied industrial or com- 
mercial activities in which a British subject may indulge, to become 
specialists in any particular branch, it is obvious that any training must 
be of a general rather than a special character. The essential qualifica- 
tions, therefore. are those of character and general education, and the 


Federation would suggest that the preliminary examination for the selec- 


tion of candidates should be as far as possible of a type calculated to test 
general ability and a sound, general education. As, however, knowledge 
of commercial methods, even if it is only theoretical, should be of con- 
siderable value in enabling an officer to grasp more rapidly the practical 
requirements of his work, and their relation to other factors, the Federa- 
tion would recommend that the candidates for all services either before or 
after appointment, should be required to pass a general course in ele- 
mentary economics and commercial method, such as those now provided 
by the faculties of the several of the universities ; with this course should 
be incorporated a study of two or more foreign languages. The remain 
der of any officer's training must be acquired, as in all other professions, 
by the actual performance of his work, but the Federation would recom- 
mend that frequent opportunities should be given to the officers of all 
services to pay visits to industrial centres, and that every effort should be 
made to render these visits as instructive as possible. It considers it of 
great importance that officers should in all cases possess an intimate 
knowledge of the language of the country in which they reside. 


Provision of а Staff of Experts.—The Federation recommends that а 


` large number of commercial and technical experts should be selected and 


employed on temporary missions as, and when, required to investigate 
and report upon industrial or commercial conditions or opportunities in 
particular markets and particular countries. 


Temperature Indicators for Electrical Machinery.-—The 
* Electrical World" mentions that temperature-indicators 
are being developed by the G.E.C. at Schenectady, which 
enable the temperatures of windings, &c., to be indicated on 
the switchboard. Their operation depends on the variation in 
resistance of a copper resistor placed in contact with the insu- 
lation of the winding or material to be examined. One of the 
windings of the temperature indicator is in series with a coil of 
manganin having a resistance equal to that of the temperature 
coils (usually near 80?C.). The other winding is in series with 
the temperature coil itself. The indicator}thus acts on tht 
differential principle, a rise in temperature causing a diminu- 
tion in current in the circuit of the temperature coil and a 
corresponding deflection on the instrument, which is graduated 
direct in degrees. Compensation for variations in the supply 
P.D. is provided. 
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In November, 1916, the North East Coast Institution of Engineers 
and Shipbuilders appointed a special committee to draft and prepare 
a detailed scheme for carrying out certain principles set out in a 
memorandum on the Education of Apprentices submitted by the 
Secretary of the Institution. 

In the memorandum by the Secretary the following notes and 
recommendations were submitted in draft :— 


One of the future factors of the well-being of the engineering and 
shipbuilding industries is the continuous supply of suitable trained 
men for every position from the lowest to the highest. It is not 
only necessary that they should have a knowledge of the industry 
as at present practised, but also that their education should enable 
them to seek and adapt new ideas so as to meet successfully the ever 
changing conditions, which atfect its development. If the supply of 
such men is not forthcoming in the ensuing vears, then inevitably it 
will be found that keener and better educated competitors will reap 
the fruits of scientific and industrial research and that our industries 
will languish and finally perish. To secure this object the apprentice 
to the trade must receive a suitable theoretical and practical training 
and his whole mental outlook must be broadened. This can only be 
secured if the employer considers that he is under a very strong 
obligation to provide opportunities for his apprentice to receive 
such training during the whole of their apprenticeship, whatever 
difficulties may have to be faced in the organisation of labour in the 
works. 

If such provision be made then it follows that the boy's education 
before being apprenticed must be of such a character that he will be 
able to take every possible advantage of the opportunities offered, 
and it is essential that there should be no break in the continuity of 
his education between leaving school and beginning his apprentice- 
ship. The large majority of the apprentices have received their 
education in an elementary school, which they leave at 14 years of 
age, and there is in most cases a gap of about two years for which at 
present little or no provision has been made by the Local Education 
Authorities. Hence it is desirable that 

(a) Schools should be established for the suitable —T 
education of prospective apprentices up to apprenticeship 
age, and that 

(b) These schools should have an educational aim, and not be 
merely places in which the trade itself is taught. 

to provide for the continued education of these boys after being 
apprenticed it is essential that two or three half days & week be 
spent in suitable schools and that attendance thereat should be 
regarded by the employer as part of the apprenticeship both as 
regards hours and pay. The boys coming into the works direct from 
secondary schools at about 16 vears of age should also have the ad- 
vantages of this part-time day instruction before taking up their 
full-time university or higher technical course. The Local Education 
Authority is the proper body to initiate and carry on all such 
apprentice training schemes, but the employers must work in close 
co-operation with the authorities if the schemes are to have any real 
vitality and if the education provided is to be on the right lines. 
Such schemes can only be successful if there is a guarantee that in 


selecting apprentices preference will be given by employers to those . 


boys who have had this preparatory training. Where one such 
school has been established in the district experience shows that the 
demand for the trained boys is greater than the supply, proving that 
the employers find it is in their own interest to encourage the pro- 
vision of such schools. The North East Coast Institution of En- 
gineers апа Shipbuilders has always maintained a keen interest in 
engineering education, and it is in a position to urge upon the 
employers «f the North East Coast to make every effort to en- 
courage both the pre-apprenticeship and continued education of 
apprentices in their respective areas, and to advise them to appoint 
the Institution as their representatives and to act in & consultative 
capacity with the Local Education Authorities. 

The following were the terms of reference to a special committee :— 
. l. That all such apprentice training schemes as are referred to 
herein be carried out by the Local Education Authorities and the 
Employers jointly. 

2. That the Institution urge upon the Local Education Authorities 
within its district to make provision for the suitable preparatory 
education of prospective apprentices in engineering and shipbuilding 
works by the establishment of Junior Day Technical Schools within 
their respective areas. Such schools to be places providing two 
or three years’ course for the suitable education of boys up to the 
p apprenticeship, and not places in which the trade itself is 
taught. i 
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3. That the Institution urge upon the North East Coast employers: 
in the engineering and shipbuilding industries to give preferential 
appointment to youths from -junior day technical schools and 
secondary schools, and to make provision for their. apprentices to 
continue their technical education on two, or if possible three, half 
days per week in the institutions provided by the Local Education 
Authorities. 

4. That the Employers’ Associations in connection with engineer- 
ing, shipbuilding and ship-repairing on the North East Coast be 
asked to appoint the Institution aa their representative to act in a 
consultative capacity with the Local Education Authorities for the 
development of apprentice training in technical education. 


PRE-APPRENTICESHIP EDUCATION. 


The first important point that arose in the discussion was the 
definition of an apprentice, and in their report the committee say : 
* We desire to make it quite clear at the outset that our recommenda- 
tions have no reference to those youths who pass direct, or after a 
period in works, from good secondary schools to a full university 
course, and subsequently enter the works as pupils." The second 
point was the suggestion that the directed education of prospective 
apprentices might be given in the top classes of the elementary 
schools. Your committee are strongly of opinion that the special 
organisation afforded by junior day technical schools is better 
educationally and economically, and that elementary schools should 
be used for this purpose only as a last resource. After considerable 
discussion your committee agreed that prospective shipbuilding and 
engineering apprentices should be drafted from the ordinary classes 
of the public elementary schools into suitable schools providing . 
education other than elementary, in which the prospective apprentice 
would receive & three years' course of directed preparatory education 
before beginning their apprenticeship, and that, wherever possible, 
the place of this further education would be a junior day technical 
school. The aim of the junior day technical school is to continue 
the general education of the pupil upon the broad basis of the 
elementary school, combined with the direct preparation for the- 
vocation by which he is to earn his livelihood, so that the boy may 
begin his apprenticeship intelligently and without waste of time. 
During the three years between leaving the elementary schools and 
becoming apprenticed, the groundwork of all the preliminary tech- 
піса! subjects will be well laid, so that the pupil will be able to 
continue his studies, during his apprenticeship with much greater 
facility than would otherwise be the case. The age of admission or 
transfer from the elementary school to junior day technical schools, 
should be from 12 to 13 years of age, so that the three years' course 
of instruction should be completed before the boy begins his appren- 
ticeship at 15 to 16 years of age. 

The curriculum includes :—mathematics and geometry, experi- 
mental mechanics, elementary science (physics and chemistry), 
English subjects (including economic history and geography), 
machine drawing, manua] training in wood and metal, and practical 
work in the laboratory. A reasonable proportion of the teachers in 
the junior day technical schools will have had practical trade ex~ 
perience in engineering and shipbuilding ; though this does not mean 
that any attempt to teach the trades will be made. It is a recogni- 
tion of the desirability of the foundations being laid by persons 
having some knowledge of the superstructure. It is essential that 
during this period character should be formed, habits of industry 
inculcated, culture developed, and the sense of citizenship be im- 
planted, so that the boy on starting his apprenticeship shall aim 
strenuously at becoming a good workman, at fitting himself for more 
and more responsible work, and at developing a sound citizenship. 
We record here our opinion that in connection with junior day 
technical schools there should be representatives of employers and 
employees associated with the management in a consultative 
capacity, so that a true proportion shall be maintained between 
the academic and vocational sides of the education. Further 
facilities should be provided by the Local Education Authorities for 
the maintenance during the third year of the course, and possibly 
also during the second year, of necessitous but promising boys. · If 
junior technical schools are to be established and maintained by the 
Education Authorities, it is essential for their success that employers 
should give preferential appointment to those youths on passing out 
of the schools, and the periods of efflux of those pupils must be 
arranged to suit the requirements of the district. To secure this 
preferential appointment the whole system of the selection of 
apprentices must be radically changed. The selection of apprentices 
should be made by a competent member of the works administrative 
staff acting in close consultation with the headmaster of the junior 


708 


day technical schools. Official Labour Exchanges in this connection 
are of infinitely less importance than the.clear concept of the em- 
ployer as to his necessities and the intimate knowledge of the:head- 
master as to the abilities of his pupils to meet. those necessities. А 
full and generous provision of junior day technical schools for the 
North East Coast would provide for the day education of a very 
large number of boys, who would lave received a good grounding 
from the age of 124 years (approximately) to the age of apprentice- 
ship, in mathematics, mechanics, science, mechanical drawing, 
English and in the working of wood and metal. The annual draft 
of these boys into the works should in a very few years produce a 
marked rise in the general intelligence and potentialities of the 
workmen. i 


EDUCATION OF SELECTED YOUTHS DURING APPRENTICESHIP. 


The large number of well trained boys emerging from the junior 
day technical schools will be joined by a comparatively small number 
of boys entering upon their apprenticeship at about 16 years of аре, 
direct from the secondary schools, and of this total there will be a 
small percentage with exceptional ability, solidity of character and 
general promise. Your Committee propose that the education of 
these exceptional youths should be on different lines from that of the 
general body of apprentices, because it is from the comparatively 
few youths of exceptional ability and sterling character that the 
future foremen and higher officers of industry will emerge in greater 
proportion. Your Committee assert with every confidence that it 
would be a sound business proposition for employers to have a 
number of selected youths in strenuous preparation for the middle 
to higher positions in the industries. | 

It is proposed that these youths of exceptional promise should be 
engaged half of each week as apprentices in the works and half-time 
as students in the Local! Technical College, where they would receive 
technical education in continuation of that received at the junior 
technical school and proceeding to a much higher standard. The 
eurriculum should include also sound instruction in one foreign 
modern language as well as in English. This education would con- 
tinue for two years, that is from about 16 to 18 years of age, when a 
second selection would be made from these exceptional boys at the 
age of 18 years. Those selected the second time must have shown 
all that is implied in “ staying power," character and work, and 
should pass direct to the University for the full engineering of 
Naval Architecture degree courses. It is not anticipated that the 
number so selected will be more than a very small percentage of the 
total number of boys entering the industries from the junior technical 
schools, and it should be incumbent upon the Education Authorities 
or the State to provide scholarships and maintenance grants, so that 
the poorest boy may have a straight road from the elementary school 
to the completion of his University course, freed from the anxiety of 
providing ways and mcans. 


EDUCATION DURING APPRENTICESHIP OF YOUTHS NOT SELECTED 
FOR SPECIAL TREATMENT. 


The selected boys having been withdrawn from those passing from 
the junior day technical schools to the works, the remainder, a large 
percentage of the total number, must cormtinue their education 
Without break during apprenticeship, and under such conditions as 
will enable this to be done without undue drain upon their energies 
and vitality. Your Committee approve the Council's recommenda- 
tion that these youths should be liberated for at least two, and if 
possible, three half days a week for the purpose of their technical 
education. 
three-half days per week would involve a minimum absence from 
work of 103 hours per week, and a maximum of 12 hours per week. 
Your Committee have considered the question of possible dis- 
organisation in the works. consequent upon the arrangement, but 
they are of opinion that—as the boys will not be absent all at one 
time the difficulties though real are not insurmountable. It is an 
essentia] feature of this scheme that attendance at part-time day 
continuation classes be regarded as part of the apprenticeship, and 
that there should be no reduction in wages on account of such 
attendance. "The curriculum should be a continuance of that of the 
junior day technical school with modifications and should be on broad 
lines, such as is now being developed in the best types of evening 
continuation classes. | 

It is recognised that compuisory attendance at these part-time day 
continuation classes should cease when the apprentice reaches about 
18 vears of age, but it is anticipated that some of them will be well 
qualified and anxious to continue their studies at selected advanced 
evening technical classes, which the Local Colleges will be anxious to 
conduct, having been freed from the necessity of providing for the 
large number of junior evening technical courses. For the full de 
velopment of the mechanical ability of the apprentice it is imperative 
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that employers should provide definite practical instruction by expert 
craftsmen in the shops, and that this instruction should be continued 
throughout the whole of the apprenticeship. Your Committee are 
unanimous in expressing their belief that the extra expense involved 
both in this arrangement and in the absence of apprentices during 
class hours will be returned to the employers in a far higher degree on 
the one hand by the greater skill of the workman, and on the other 
hand in the broader mental outlook and initiative of the individual. 
The employers and Local Education Authorities must work in close 
harmony, and the latter must present periodical reports setting out 
the attendance, diligence and progress of the student and the disci- 


plinary forces of the employers must be available in the early stages 
of back-sliding. . 


DEPUTATION TO BoaRD OF EDUCATION. 


Our attention has been called to certain of the present regulations 
of the Board of Education for junior day technical schools and other 
courses, which we consider are not in full sympathy with what should 
be the ideal zims of such schools and courses, and we recommend that 
a deputation representing the Institution be appointed to urge the 
Board by interview with the President, to recognise the importance of 
a generous provision of these schools and of day apprentice classes in 
this district ; and in particular to request that :— 

1. The schools should be regarded as a distinct type of higher 
school, in no sense inferior to a secondary school, to which boys can 
enter direct from the elementary schools at 12-13 years of age for a 
full-time three years’ course of directed preparatory education before 
beginning their apprenticeship. 

.2. The same freedom and financial assistance should be given to 
them as to secondary schools, under similar regulations. 

3. The education given to them should be regarded as direct!y pre- 
paratory to the half-time continuation classes organised for the more 
promising boys from 16-18 years in the Local Technical College, just 
as the continuation classes themselves should be recognised as рге- 
paratory to the University or Higher Technical Courses from 18-2] 
years. 

In presenting this Report the Committee urge strongly that now is 
the time to press upon the Local Education Authorities the considera- 
tion of the scheme, with a view to its being put into operation at the 
earliest possible moment. The best boys, now in the upper standards 
of the elementary schools, who have determined to enter in due course 
either the engineering or shipbuilding industry need to begin their 
three years’ course of instruction in the junior day technical schools - 
at once, as it will be nearly three years from the date of starting 
before they will enter the works as apprentices. In conclusion, we 
agree that the Institution should act as representatives of the Em- 
ployers' Associations in connection with engineering, shipbuilding 
and ship-repairing on the North-east Coast in a consultative capacity 
with the local education authorities for the development of apprentice 
training in technica! education. 

The following are the Committee's recommendations :— 


1. That the North East Coast Institution of Engineers and Ship- 
builders be appointed by the Employers' Associations in connection 
with engineering. shipbuilding and ship-repairing on the North East 
Coast, as their representatives, to act in a consultative capacity with 
the Loca! Education Authorities for the development of apprentice 
training in technical education. 

2. 'That prospective engineering and shipbuilding apprentices be 
drafted at 12 to 13 years of age to juniof day technical schools for a 
three years' course of general education, including, amongst other 
subjects, mathematics, mechanics, machine drawing and manual 
training. | | 

3. That an Advisory Committee of representatives of the North 
Fast Coast Institution and of employers and employees be associated 
with the management of these schools in a consultative capacity. 

4. That emplovers give preferential appointment to these youths 
on passing out of these schools, and that.in future the selection of 
apprentices be a function of a member of the administrative staff of 
the works, acting in close consultation with the. headmasters of the 
junior day technical schools. That the periods of efflux of these 
boys be arranged to suit the requirements of the district. 

5. That a selection (a small percentage) be made from these boys 
of those showing exceptional ability, solidity of character and genera’ 
promise at the beginning of the apprenticeship, and that they spen 
half the week in the works and half in the Local Technical College. 
in which they would receive a special two years’ course of technice’ 
education. From these youths it is expected would be drawn the 
future foremen and higher officers of the industries. 

6. That a second selection be made from these exceptiona! boys 
on the completion of the two years’ course (see 5) and that (ех 
should pass direct to the University for the full engineering or Navz! 
Architecture degree courses 
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7. That the Local Education Authorities or the State provide 
scholarships and maintenance grants, so that the poorest boy may 
have the full course from the elementary school to the completion 
of the University Course without financial anxiety. TN 

8. That the remainder of the bovs (a large percentage) passing into 
the works as ordinary apprentices (not selected as in recommendation 
5) should be liberated from the works for at least two half days a week 
and if possible three, for the purpose of attending part-time day con- 
tinuation classes. That attendance at these classes be compulsory up 
to 18 years of age, and the time so spent be regarded as part of the 
apprenticeship, with no reduction in wages. , 

9. That detinite practical instruction be given to all apprentices by 
expert craftsmen in the shops throughout the whole of the appren- 
ticeship. 

10. That suitable arrangements be made (a) for the transfer of 
apprentices from part-time to half-time, and vice versa on due cause 
being shown; (5) for the disciplinary forces of the employers to be 
available in the schools in the early stages of back-sliding ; and (c) 
for the forfeit of the facilities provided under the scheme in case of 
continued failure of the apprentice to appreciate the advantages. 

11. That in view of the near reform of our educational system, and 
the foreshadowing of compulsory part-time day continuation classes 
to 18 vears of age, and in view also of the fact that Local Education 
Authorities are now considering their educational programme after 
the war, we recommend the Council, if this report be adopted, to 
press upon the local authorities the consideration of this scheme, 
with a view to its being put into operation at the earliest possible 
moment. 

12. That a deputation from the Institution interview the President 
of the Board of Education to urge the importance of a generous pro- 
vision of junior day technical schools and of day apprentice classes, 
accompanied by greater financial aid for their maintenance and by a 
revision of the regulations governing their management. | 

The report, which was received and adopted by the Council of the 
North East Coast Institution of Engineers and Shipbuilders in June, 
has also been submitted to and considered by the following Em- 
ployers’ Associations :—The North East Coast Engineering Trades 
Employers’ Association, the North East Coast Ship-repairers’ Associ- 


ation, the Tees and Hartlepool Shipbuilders’ Association, the Tyne | 


Shipbuilders’ Association and the Wear Shipbuilders’ Association. 
These Associations are in full sympathy with the objects aimed at in 
the report, and, with the exception of the last-named Association, 
which intends to give further consideration to the report, they 
generally approve of the Institution's scheme. 
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mao сес 
Gas Light & Coke Со. v. Hackney Borough Council. 


As stated in our last issue judgment was delivered for the defendants 
in this case on the 25th ult. 
Mr. Justice ASTBURY, in delivering judgment, said the question of 
principle which was raised in the action was one of far-reaching im- 
portance to the electric light undertakings of the country and to their 
customers, One of the principal objects of an electrical undertaking is 
to utilise its plant to the best advantage, and one method of accomplish- 
ing that result was to obtain customers for energy duriny the day as well 
as during the dark hours, and in each case to encourage customers 
whose hours of consumption did not synchronise, so that the diversity 
between them enabled the plant to satisfy a greater number of hours 
of maximum demand than would otherwise be the case. Broadly stated, 
power users had better load and diversity factors than light users, and 
that accounted for their being usually charged a lower rate. The 
increase of the load and diversity factor, therefore, was of the greatest 
importance, and tariffs should be framed in order to obtain customers 
and classes of customers whose consumption contributed to that result. 
That being so as a general rule, it was obvious that a customer or a class 
of customers with a higher load factor due to the taking of a different 
supplv in different cireumstances was entitled in the interests of the 
undertaking to differential treatment in the matter of charges compared 
with the customer or class of customers whose load and diversity factors 
were inferior. The sections of the Electric Lighting Act, 1882, which 
were in question were 19 and 20. These sections said nothing about, and 
-did not draw any distinction between light, heat or power users as such.. 
The station turns out only one class of energy, which was measured in 
Board of Trade units, and the dissimilarity of cireumstances and the non- 
correspondence of supply involved in sec. 19 must be looked for, not in 
the difference in the energy consumed or in the manner in which it was 
led into and distributed by wiring and meterage into the customer's 
premises, but in the circumstances of the customer in so far as they 
reacted on the supply that he took, and in the time. diversity and 
quantity of consumption. In other words, the purpose to which the 
customer put his energy which he purchased whether for lighting, power 
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or heating was per se irrelevant. It was in the quantum of and the cir- 
cumstances in which he took his supply of the one product that the 
undertaking offered for sale that the answer to the question as to undue 
preference must be looked from, and it was only for the purpose of clas- 
sifying customers according to that test that they were for convenience 
divided into light, power and heat classes, such purpose involving well- 
recognised differences from the point of view of load factor, diversity 
factor and the quantity of units purchased. Customers might therefore 
be, and were in practice, divided into classes in accordance with those 
considerations, and they were charged with varving and different rates 
and classes of rates with the object of encouraging advantageous cus- 
tomers and classes of customers, as well as of attempting to fairly adjust 
the respective advantages obtained by the station from all of them. 
That had led to what was termed different systems of supply being 
adopted, that was to say for lighting, heating, power, &c., the customers 
in each case taking the only thing that the undertakers had to sell, but 
in cireumstances which affected differently the load factor of the station 
in both diversity and quantity. If the different systems of supply were 
fairly arrived at, and were at the choice of the customer, a preference, 
prohibited by sec. 20, as between customers dealing in similar circum- 
stances, and not between customers dealing in different systems of 
supply, either of which they were free to select, was given, and to the 
extent that customers under one system benefited the undertaking in 
the way described to а greater degree than customers under another, | 
во they were given a benefit in the scale of charges. In the present case, 
although the wording of the 1914 circular of defendants, on which the 
action was launched, might be ambiguous in the sense that the 20 per 
cent. for light in the case of the powcr users was not expressly stated 
to be limited to factory lighting, that was put right in the circular and 
scale of charges issued in 1916, before the date of the writ, and in practice 
defendants had not allowed a user of the 20 per cent. in question for 
purposes other than the lighting of a factory or workshop having a power 
supply, nor had they threatened or intended to do so, nor apparently 
had anybody thought that such was the case, and he allowed ^n amend- 
ment of the pleadings rai-ing the 1916 circular in order that. thec ase 
might be determined, and it had accordingly been argued on those facts. 
In the case before him all power users were placed on the same basis if all 
took one supply at the same rate or price per unit, and they were all 
allowed to use 20 per cent. of such supply for lighting their factories 
or workshops, which must be lighted by some means or other if they 
were to take power supply at all A similar practice had been sanc- 
tioned by Parliament in the case of many power companies, that being 
based on the footing that factory and workshop lighting as a rule did 
not amount to or exceed one-fifth of the total amount of the energy taken. 
For the reasons he had endeavoured to give, he was of opinion that no 
breach of the provisions of sections 19 and 20 of the 1882 Act by defen- 
dants had been established, and that they had not threatened or intended 
to supply energy otherwise than in accordance therewith. The action 
must be therefore dismissed, with costs against plaintiffs. 

His Lordship, on the application of Mr. Percy Wheeler (for plaintiffs), 
granted an extension of the usual time for entering an appeal. It is 
D the Company has decided to take the case to the ('ourt of 
Appeal. 


Electrically Lighted Signs. 


On July 19 Mr. Justice Ridley heard an action in which W. Sandorides 
(Ltd.) sued the Franco- British Electrical Co, (Ltd.) for rent in respect of 
an electric sign. 

Mr. J. G. PEARCE (for plaintiffs) said the claim was for four quarterly 
payments, from August, 1915, to May, 1916, due to plaintiffs from 
defendants under an agreement, by which defendants were licenced «о 
place an illuminated sign over premises in Oxford-street for five years 
from August, 1914, and for which defendants agreed to pay £120 a year 
in quarterly instalments. The sign which was placed there on the 
execution of the agreement, and which was there still, was a soap adver- 
tisement. The defence set up was that under the Defence of the Realm 
Act there were certain regulations regarding the lighting of the London 
streets and restrictions were imposed by which defendants were no longer 
able to carry out their agreement. But the plaintiffs’ answer was that 
the sign was a sign by day as well as night By day it was visible from 
300 yds. ; it was there still. The only effect the working of the Defence 
of the Realm Act eould have would be to make the sign of less value— 
certainly not of no value There was nothing in the Act to prevent the 
sign being illuminated during certain hours even now, and a great many 
signs were at the present time being illuminated up to nine o'clock. 

Mr. ріснтох Porrock (for defendants) argued that if the sign was 
not lighted it was of no use to his clients. If his Lordship held that the 
sign still had a day value then the defendants had a totally different 
thing to that for which thev contracted. 

His LoRkpsHurP said plaintiff was entitled to succeed in that case. 
Defendants mightthink it wasa hard case, but there wasa certain amount 
of hardship either way. It did not appear to him that the contract was 
not one which was rendered impossible. It seemed certain that the sign 
was being used in the day time. He was not inclined to accept the 
position of defendants, who took the electrical view, and it was impos- 
sible to do without electricity. The restrictions on the electric lighting 
of the London streets. had. been lightened, and defendants still had the 
advantage of the illuminations during certain hours, and in the future 
there might be still further facilities. He entered judgment for plaintiffs 
for £120 and costs, but. granted a stay of execution pending а possible 
appeal. 
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Duty of Tramwaymen. 
At Edinburgh last week, before the Lord Justice Clerk and Lords 


• Dundas, Salvesen and Guthrie, the Dumbarton Burgh & County Tram- 


ways Co. appealed from a decree for £150 damages in respect of injuries 
received by a child named James Taylor. In January, 1916, a number 
of children collected in the vicinity of a tramcar, watching the men repair- 
ing an electric standard. When the work was completed the car was 
restarted. Most of the children were on the north side of the car, and they 
were warned off, but Taylor was on the south side, and a wheel of the car 
passed over his right hand, causing the loss of two and a half fingers. 
In the Outer House Lord Anderson granted the child’s father a decree 
for £150 damages, on the ground that the car conductor was in fault in 
not looking on the north side of the car before it restarted, and that if he 
had done so he would have seen pursuer’s child and warned him off. 

The Division now allowed the appeal, and gave judgment for defenders, 
with expenses. Their Lordships were of opinion that the tramwaymen 
were not responsible for the accident, because they did not know nor had 
reason to believe that pursuer’s child was on the north side of the car, 


and there was no duty therefore upon them to look out on that side of the 
car. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied Jor differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. " 

1914 SPECIFICATIONS. 


14,441 SEELAU & Newman. Telephonic receiver and transmitter boxes with phono- 
graphic styles. (1/9/13.) 


1916 SPECIFICATIONS. 


5,586 Sutton, W. A. Electric junction boxes. (17/4/16.) 107,210. 

7,121 Stone & Co. J. & DARKER, А. Н. Dynamo-electric generators and systems 
connected therewith. (18/5/16.) 107,216. 

8,191 IGRANiC ELECTRIC Co. (Cutler-Hammer Mfg. Co.) Electro-magnetic lock-out 

| switches or contact-makers. (9/6/16.) 106,969. | 

8,199 Decker, Е. J. Electric trucks. (9/6/15.) 100,648. 

8,574 В.Т.-Н. Со. (С.Е. Со.) Electric motors for ship propulsion and other purposes 
(17/6/16.) 106,877. 

8,581 CowsTANTINEscO, С. & Happow, W. Rotary motors actuated by alternating 
liquid currents. (17/6/16.) 107,230. 

8,639 Marks, E. C. К. (Soc. Anom. Italiana С. Ansaldo & Co.). Arrangement of 
electric storage batteries in submarines for that purpose. (19/6/16.) 107,233. 

8.691 RELAv AUTOMATIC TELEPHONE Co., HERINK, H..J. & GRAHN, О. Telephone 
systems. (20/6/16.) 107,236. 

8,756 ИЕЛЕ W. Control of alternating electric current induction motors. (21/6/16.) 

8,796 B. T.-H. Co. (С. Е. Со.) Methods of and means for controlling electric motors. 
(22/6/16.) 107.242. 


A method of starting and accelerating an induction motor having two primary | 


windings associated with a two-part secondary winding having its parts electrically 
interconnected, which consists in exciting said primary wiadings in such a manner 
as to induce opposite polarities in the parts of the secondary winding, gradually 
weakening the voltage applied to one of said primary windings and then building it 
up in the opposite direction. 


8,902 McOnzcoR, J. A. KeNNEDY-, & Hopckinson, E. Н. Ignition plugs for internal 


combustion engines. (24/6/16) 107,248. 
9.050 Watkins, С. Н. Sparking plugs. (27/6/16.) 107,254. 
9,180 VEnNiER, C. Que for electrical conductors. (29/6/16.) 107,258. 
9,185 TREHERNE, J. Electrical switches. (29;6/16.) 107,259. 


9,277 Кнореѕ, W. F. W., & Firtn, J. Driving and controlling dynamo-electric gene- 
rators. (3/7/16, addition to 224/16.) 106,886. 

9,€46 ELLiscN, С. & ANDERSON, А. Electric switches. (8/7/16.) 107,268. 

9,742 Westwoop, Е. Portable electric lamps. (11/7/16, cognate application,11,581/16.) 


106,891. 

9,819 Morris & WHITHAM & ALLIson, J. А. Flaneing glass tubes for use in the manu- 
facture of electric lamps and apparatus therefor. (12/7/16.) 106,892. 

9,885 GoLpsMiTH, Н. Electric torches. (13/7/16.) 107,270. 

9,938 E Co. (G.E.Co.) Protection of electric transmission systems, (14/7/16) 
107,272. 

Relates to a method of protecting a feeder of a system of distribution upon the 
occurrence thereon of abnormal conditions occasioned by a broken line wire which 
consists in selectively indicating the phase of the feeder upon which the broken line 
wire occurs and then opening the circuit of the faulty feeder. 

10,088 READ, A. E., Franks, J. E. & Brooks, M. Combined electric switches and 
couplines. (18;7/16.) 107,275. . 
10.126 s G.St.B.S. Sparking plugs for internal combustion engines. (18/7/16) 


LI 


10,677 Evectric Сомткоі (LTD.) & ELLEFseN, О. Controllers for electric motors and 
the like. (28/7/16.) 106,898. ШО 

A movable portion of the core of the relay device or of each relay device. is acted 

upon by a force, which tends to withdraw it from its coil, of sufficient strength to 

effect the withdrawal when in operation the pull exerted by the energised coil has 

diminished, as the motor speeds up, to the extent required at which its associated 


resistance unit may be safely cut out, and an electrically actuated accelerating switch ` 


for cutting out or short-circuiting the resistance, the operation of which is dependent 
upon the completion of an automatic control circuit, the completion of which is 
effected by two contacts engaging with one another, one of which is mechanically 
associated with the movable portion of the core of the relay, the other mechanically 
with an electrically actuated switch, which places the relay coil of that core in the 
motor circuit, and so arranzed as to be incapable of making contact until the auto- 
matic control circuit is required to be in readiness for completion. | 

11,064 ш Ад О. S. Magnetic separators. (5/8/16.) (Cognate application, 15,643/16.) 

107,284. 
11,428 B. T.-H. Co. Electromagnetic switches. (12/8/16.) 107.289. 


12,148 Reap, A. E., Franks, J. E., & Brooxs, M. Certain kinds of electrical switch 
boxes. (28;/8,16.) 106,912. . 

15,023 MavoR & CcuLsoN & Lawrence, W. Carriers for fusible electric cutouts. 
(23/10/16.) 106.934. E | 

15,733 SNEAD & Со. Ironworks. Method of and apparatus for electric heating and tem- 
pering. (14/6/1^.) 106.940. 


17,209 Berry,H.H., & MARKHAM, W. J. 

17,271 Norton, L. J. Electric switches. 

17,334 Акт. Ges. Brown, Bovert ET Cig. 
addition to 14.498,15.) 103,113. 

18,194 Apincoon-Ecco (Ltp.) & Bianco. С. B. 
tion engines. (19'!2:16.) 106,954. i 

18.257 Моси ву, A. Н. & VANDERVELL & Cc, C. А. Electric switches more particularly. 
for use in connection with switchboards. (20,12;16.) 107,310. 


Electric switches. (30/11/16.) 106,946. 
1;12;16.) 107.336. | 
Time limit electric circuit-breakers. (2/1/16 


Ignition magnetos for internal combus- 
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1917 SPECIFICATIONS. 


930 MEC LILLIENDAHL-PETERSEN. Auxiliary apparatus for telephones. (20/1/16) 


2,161 KLvNE & BAKER. [Insulation of electrical machinery and other apparatus. 
(13/2/17.) (Addition to 7,186/16.) 107,544. . 
2,785 М оштв, LTD. (Otis Elevator Co.). Electric lift system. (26/2/17. 


3,657 British WESTINGHOUSE ELECTRIC & Mra. Co. Electric motor-control systems 
(13/3/16.) 105,329. o 
А control system for electric motors adapted for regenerative operation, in which 
a single relay device is provided for governing the connection of the motors to the 
supply circuit during regenerative operation in parallel or in series, according to the 
Speed or initial voltage conditions of the regenerating motors, said relay having its 
Operating coil so connected to the motor circuits that the relay will be operated ia 
accord ance with substantially the voltage of one motor when the motors are connected 
In parallel and according to the sum of the voltages of the motors when they are 
connected in series, 
3,658 BRITISH WESTINGHOUSE ELectric & Mro. Co. Transformation of single-phase 
alternating electric currents into polyphase currents. (13/3/16.) 105,330. — 
/omprisés a Square or bridge consisting of alternate, condensive and inductive 
resistances, the single-phase circuit being connected to one pair of diagonal points 
of the square and alternating currents in quadrature being obtained from the other 
pair of diagonal points of the square, maintaining balanced polyphase relations in 
the polyphase circuit by varying either or both the voltages supplied from the single- 
phase circuit direct to the polyphase circuit or to the diagonal points oí the square. 
4.047 OzoNAIR LIMITED & losEPH. Ozone generators. (20/4/17.) 107.557. 
4,946 BRITISH WESTINGHOUSE ELectric & Мес. Co. (Westinghouse Electric & Mfg, 
Co.). Circuit interrupters, (5/4/17.) 107,361. | 


APPLICATIONS FOR PATENTS. 


NoTz.—T he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. T hose marked * are 
орел fo inspection 12 months after the date attached to them, if they have nol been publisked 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


May 18, 1917. 
‚137 MARR. Telephone receivers. 
141 BiEBER- Electric batteries on flash lights. 
SO HALL. Wireless telegraph aerials. 
96° Broox & Hirst. Electric motor controllers. 
74 B. T.-H. Co. (С. E. Co.) Centrifugal compressors. 
‚185 DuBiLIER ELECTRICAL SvNp. Electrical condensers. (2/5/16, U.S.) 
Brooke. Apparatus for control of dynamo-electric machines. 
‚200 Brown. Microphones. 
,206 Brown. Ionic relays, amplifiers or detectors. 


Sc) May 19, 1917. 
А Brown. Telephone, &c., i | 
7,270 PAUL. ieee maline d 
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Electric contact making devices. 
a | Мау 21, 1917. 

326 В.Т.-Н. Со. (С.Е. Со.) Centrifugal compressors. 
2325 Pescatore. Electrodes. у Е 


,337 BRITISH INSULATED & HzLsBv CABLES, HARRISON & BAIRSTO. Loading coils for 
telephone circuits. 
May 22, 1917. 


Hot. Self-regulating dynamo-electric machines. 
Murvocu. Electrical accumulators. 

SOPWITH AVIATION Co. & Cato, Electric couplings. 
& 7,373 ELLISON & ANDERSON. Elec. controllers, &с. 
Cooks. Watertight terminals for electric cables. 


May 23, 1917. 
Lucas. Anodes for electro-de position. 
LAMB. Insulators for supporting overhead electric conductors. 
7 B.T.-H.Co. (С.Е. Со.) ireless teleeraph apparatus. NH 
1 Furse & Со. & Willis. Apparatus for electric light and power distribution. 
2 Davipson. Manufacture of glass lenses for electric torches. &c. 
2 KRONENBURG. Electrically we!ding rims, &c., of wheel tyres. 
444 VALENTEDA Cruz. Magnetometers for measuring weak magnetic field s. 
‚450 WITHERS. :(Levy.) Incandescent lamp sockets. 
May 24, 1917. 
Searchlights for vessels for finding submarines, &c. 
Elec. water heating apparatus. 

Adjustable brackets for electric, &c., lamps. 

Electric cables. . 
7,499 Harrison. Electrical ignition systems for internal combustion engines. 
7,505 DiEM. Electric alternators. (23/5/14, France.) 

7,510 Parmer. Electric flatirons. 


May 25, 1917. 


Preventing oxidation or wasting of electrodesin furnaces. 
Elec. switches. 
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7,457 FRENCH. 
7,461 Barr. 

7,484 STYLES. 
7,487 PAXTON. 


7,519 HAMILTON & HOLLAND. 
7,547 В.Т.-Н. Со. (С.Е. Co.) 
7,548 В.Т.-Н. Со. (С.Е. Со.) 
ships. 
7,557 JOHNSON. Terminal for electric conduit. І А 
7,558 DuBiLIER ELECTRICAL SYND. Forming arcs or other relatively low voltage 
- currents across a gap, &c. 
7,563 RELAY AUTOMATIC TELEPHONE Co. & BvGRAVE. 
7,971 IcRANIC ELEC. Co. (Cutler Hammer Mfg. Co.) 


May 26, 1917. 


7 Insulators. (26/5/16, U.S.) ‚ 

7,606 MEAN ELECTRIC Co. Cores for Pupin loading coils, magnets, &c. (26/5/16, 
ә.) . 

7,627 Marks. (United Telegraph & Cable Co.) Telegraphy. 

7,636 Gites. Apparatus for protecting electric installations. 


Multi-speed a.c. motors, applicable to propulsion cf 


Elec. timing devices. 
Battery charging. 


,991 Saver. 


VOLUNTEER NOTICES. | 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 
Lieut.- Colonel C. B. Стал, V.D., Commanding. 

Orders for the Week. 

Saturday, Aug. 4, to Sunday, Aug. 12.—Camp at Esher. Dur ng this 
period the Headquarters at Balderton-strect will be closed and wil 
te removed to the Headquarters at the Camp, Claremont Park, 
Esher. 

Musketry.—The range at Belvedere-road will he open on Tuesday. 
Wedne:day and Thursday,the 7th, 8th and 9th Auzustr spectively, 
from 5.30^0 7. 

Armlets.—The new issue Armlcts can now tejobtained at Headquarters. 
and every enrclled man must o5t.in one without алау, and all 
o'd (red) Arm‘ets must be returned t» the Ord:;rly Room. 


Avcust 3, 1917. 
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Import Restrietion Removed. 
The Secretary of the Depart:nent of Import Restrictions notifies 


that the restriction upon the import of brass or ebonite electric 


Jamp-holders, with or without switch or key, has been removed. 
ж ж ж ж 


Iron Ore Imports. - ! 


The import of iron ores into the United Kingdom in 1916 amounted 
tə 6,005.936 tons, valued at £11,726.674, compared with 6,197,155 
tons, of the value of £7.176,731, in 1915. Of the total imports, 64 


jer cent. eame from Spain. 
* * * * 


Pre-War Contrae!s. ; 

The Council of Newcastle and Gatesheed chamber of commerce has 
adopted а resolution recommending cancellation of pre-war contract. 

The Council urgently recommend that emergency legislation be passed 
providing that no party to any contract for the sale, purchase or transport 
of merchandise entered into before Aug. 5, 1914, shall be liable for the 
non-performance of his obligations, in so far as the performance thereof 
shall have been rendered impossible, or only possible subject to excessive 
‘hardship by reason of the war. 

It is also suggested that the Government should be asked to embody 
similar principles in the peace terms. The French and Italian Govern- 
ments have, it is stated, alrcady agreed to the principle of the resolution. 

* * * ж 


Japanese Scientific Instruments . | 

H.M. Commercial Attaché at Yokohama reports that the manu- 
lacture of scientific and other instruments in Japan has reached 
considerable dimensions, and he gives figures of the values of the 
imports into and exports from Japan during 1916. These figures are: 
| IuporTs.— Microscopes £4,000, surgical instruments £14,000, drawing 
instruments £8,000, philosophical instruments £24,000 and other scien- 
tific instruments £10,000, a total of £60,000. 

Exports.—Surgical instruments £82,000, philosophical instruments 
£35,000 and other scientific instruments £50,000, a total of £167,000. 

In the past Germany and the United States supplied most of the im- 
ports of scientific instruments into Japan, but Japan is now exporting 
to China, Australia, British India, Russia and even to the United King- 
dom and the United States. 

* * * * 
Finaneing Industry. : 

In the House ‘of Commons on Tuesday the Chancellor of the 
Exchequer (Mr. Bonar Law) stated that, apart from the sums ad- 
vanced under schemes for the restoration of credit at the commence- 
ment of the war, the total advances out of Votes of Parliament to 
private concerns (including firms and companies) by way of loan 
repayable in cash since the outbreak of war amount to approximately 
£46,000,000, of which about £27,500,000 had been repaid to date. 
He was not aware of any losses to the State in connection with the 


transactions, | 
ж * ж ж 


The Marconi Report. 

The gross profit of Marconi’s Wireless Telegraph Co. for the year 
1916 was £486,700, compared with £581,700 in 1915, and the net 
profit was 5318.400, against £377,800. With the £307,546 brought 
forward from 1915, there is an aveiiable balance of £625,980. The 
preference shares receive their 7 per cent., plus an extra 5 per cent.; 
the ordinary shares get 15 per cent. for the year, compared with 10 
percent. for 1915, and £330,105 is carried forward. 

The above figures do not include the remuneration or compensation 

ue from the Government for the use since the beginning of the war of the 
company's high power stations and other relative services. It is singu- 

T that, after three vears no arrangement should have been come to for 
‘ettloment of these claims, and the com pany hasnot yet even been afforded 
àn opportunity of considering anv proposal as to the basis upon which the 
amount due should be calculated. This extraordinary delay is very 
P towards a company which has rendered very good service to the 
*oóvenment and the country. 

* * * * 

Trade With South America. 

our last issue we gave particulars of the good progress made by 
some of the electricit y supply, tramway and telephone undertakings 
№ Rio de Janeiro, Sao Рашо and other cities in Brazil, but there is 
reason to believe that progress has also been made by similar con- 
cerns in Argentina, Chili and other parts of South America, not- 
p thstanding difficulties caused bv the War. Consequently manu- 
acturers, exporters and machinery merchants would do well to keep 
in touch with Latin America, because when peace comes there will 

great possibilities in this immense area for British enterprise. 


According to the ‘ Economist," before the War the Latin republics 
were increasing their imports of iron, steel, engineering ; but foreign 
rivals (mainly the Germans) were taking the largest proportion of the 
increased business. After the war, those republics will call for unprede- 
dented quantities of manufactured products, and there will be a splendid 
opportunity of placing ourselves again at the head of trading nations in 
those markets. Latin America, with an area of 8,000,000 square miles, 
and a population of 80,000,000 people, has a fertile soil and enormous 
mineral wealth. In the last calendar year before the war (1913) the 
total external trade of South and (Central America, including Mexico, 
reached a value of £572,975,245, of which £265,150,525 was on the im- 
port side. In the aggregate. Latin American exports to the four leading 
countries in 1913 were as follows :—-To the United States £95,525,700, 
United Kingdom £64,271,662, Germany £37,831,234, and France 
£25,665.813. In the same year Latin America’s imports were :— 
£65,167,469 from the United States, £64,445,614 from the United King- . 
dom, £43,595,240 from Germany, and 3929 ,096,377 from France. 

The United States exports to Latin America exceeded British in 1913 
for the first time, and our contemporary then states that had it not been 
for the war, there is little question but that Germany, too, would have got 
ahead of us in a few more years. Now the war, just as it has given a new 
value to Latin America's products, and opened out a new era in its 
development, also gives industrial Britain a magnificent opportunity of 
beating German competition in that part of the world. Our productive 
capacity, particularly in the steel and engineering trades, has been so 
largely increased under the exigencies of war, that we shall have available 
for export a much larger surplus of just such goods as Latin America 
will require than ever we had before. In Argentina more than 
300,000,000 acres of excellent agricultural land are available, and as this 
is opened out there will be a huge demand for railway steel, structural 
material, building requisites, implements and tools of all kinds, whilst 
as time goes on the mineral resources of the country will be exploited, 
and there will be a great call for mining and general machinery and appli- 
ances. Brazil has enormous tracts of excellent grazing land available, 
and in Chile there are 35,000,000 acres of land still unoccupied and suit- 
able for agriculture. As evidence of the trading possibilities in the lead- 
ing South American Republics, the following figures for the last calendar 
year (1913) before the war may be given :— 


Imports of Certain German Goods into the Argentine. 


$ Gold. $ Gold. 

Machinery (various) ... 2,694,684 | Electrical appliances 500,759 
Iron and steel............ 2,579,723 | Electrical machinery... 448,332 
Steel rails ........... ... 1,392,040 | Railway carriages and 
Electric wire............. 1,272,222 locomotives............ 421,075 
Motor cars............ 03 852,141 | Galvanised iron ......... 395,809 
Bottles, &c................ 828,277 | Electro-plated goods 412,250 
Spare parts of machi- Iron and stecl wire .... 380,343 

ПРЕ needs 717,653 | Iron tubes ............... 334,071 
Manufactures of iron & Locomotives ...... acc? 304,505 

Ке ы анааран а . _ 661,315 ! Sewing machines ....... 208,632 

Imports of Certain German Goods into Brazil. 
Milreis. ' | Milreis. 

Arms and ammunition 7,772,800 | Rails and railway ac- 
Machinery . ............... 6,951,922 cessories................ 4,153,742 
Motors and accessories 5,705,278 | Locomotives ............ 3,988,679 
Chemical products, &c. 5,803,610 | Iron and steel,structural 3,781,220 
Earthenware & glass... 5,609,530 ! Woollen manufactures 3,220,260 
Machinery, industrial . 5,513,155 | Sewing machines ....... 2,977,323 
Iron and steel wire .... 4,337,807 | Tools ............. о. 2,045,223 
Iron manufactures...... 4,287,669 | Iron and steel bars, &c. 2,010,004 
Machinery, electrical... 4,251,435» Cutlery ................... 1,781,811 


British made goods have always stood high in the estimation of South 
Americans, but our limited output in certain industries, coupled with 
our somewhat out-of-date commercial methods, caused us to lose much 
ground to the Germans in South American markets. In most trades the 
Germans in recent years produced on a much larger scale than ourselves, 
and they carefully nursed foreign markets. In several of the Latin 
American States the principal banks and commercial houses were capital- 
ised with German money and managed by German agents, whilst large 
numbers of thë stores were German-owned, and made a practice of selling 
only German goods. Export bounties paid by the German syndicates 
played an important part in German compctition, whilst the German 
Government carried goods for export on its railways at half the the ordi- 
nary rates, and subsidised German ships carrying German products 
abroad. After the war German finances may be too depleted to permit 
of the lavish subsidisation and bounty-feeding of exports which char- 
acterised German competition before the war. It is more than probable 
that German agents and goods will be accorded a less generous reception 
in tho future than in the past, as a result of the war; and it is quite 
certain that not only will British industry have a much larger productive 
capacity than it had before the war, but that British trading methods will 


be more efficiently organised. 
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| ELECTRICITY SUPPLY. 


г 
EXTENSIONS. 


Bristol.—The Electrical Committee has provisionally arranged 
with the East, Bristol Collieries Committee for a supply of 2lectricity 
at Hanham Colliery, a point beyond the area of supply under the 
Bristol Electric Lighting Order, and it is reeommendcd that applica- 
tion be made to the Board of Trade for an order under the Electric 
Lighting Act, 1909, permitting such supply, and to eny cther pre- 
mises within 500 vds. of the mein to be laid. 

The committee also report that Mr. Н. Brosinovitch was boiler 
house superintendent from Oct. 22, 1915, until Sept. 23, 1916, when he 
resigned, but the committee has not been successful in obtaining & suc- 
cessor, owing to the salary offered (£200 per annum) being insufficient to 
attract the attention of gentlemen with the necessary qualification and 
experience. It is now recommended that the committee shall be autho- 
rised to make an appointment at a salary not exceeding £300 per annum. 


Burnley.— Application hes been mede for sanction to a loan of 
£1,600 for laying an additional feeder cable. 


Halifax.—Xir John Snell, who has been consulted as to the suit- 
ability of the Copley site fur а new generating station, has confirmed 
the views of the Electricity Committee, and the site has now been 
bought. 

It is not, however, expected that the Corporation will proceed any 
further in the matter until the limitations of the present works compel it, 
or national developments make such a step desirable. 


Ilford.— After negotiations the Coal Controller egrced to request 
the Ministry of Munitions to grant the necessary priority certiticate 
to carry out a temporary scheme to make use of the steam from the 
destructor. It is proposed to transfer a 200 kw. set from Ley-street, 
and run a cable from the destructor to Mecd’s-lane, at a cost of about 
£600. 

The charge for clectric current supplied to the tramways durmg the 
year ended March 31 has been agreed at lłd. per unit. 

The Director of Electric Power Supply at the Minister of Munitions has 

notified that he is prepared to approve a scheme of extension to a certain 

works, The L.G. Board, upon being referred to, requested that when 
tenders for converters and cable had been obtained the Board be fur- 
nished with a detailed estimate of the cost. 


Islington (London).— Last week the Lighting Committee re ported 
to the Council that on Jan. 15, 1915, they recommended the Council 
to adopt a scheme for the provision of additional mains, boilers, 
coal bunkers and other plant at an estimated cost of £52,757. 

By direction of the Council, the scheme had been previously submitted 
to Mr. Albion T. Snell and reported upon by him. The Finance and 
Lighting Committees, who considered the scheme, informed the Council 
that in their opinion the extensions were necessary to enable the Council 
to meet the increasing demands for electrical energy. Application in 
due course was made for a loan to enable the work to be carried out, but, 
having regard to the restrictions upon capital expenditure, the loan was 
not sanctioned, and consequently the work was delayed. 

The electrical engineer (Mr. A. Gay) now reports that the question 
of extending the plant must receive the serious consideration of the 


Council, and that unless some steps are taken to ensure additional plant . 


being installed at an carly date adequate supply both for power and 
lighting purposes cannot be guaranteed. The Committee are satisfied 
that it is urgently necessary that the above scheme should be carried 
out without delay in order to meet the constantly increasing demand for 
supply of electricity for power and to provide for the resumption of supply 
under normal conditions on the cessation of hostilities, which the existing 
plant would be inadequate to meet. The Ministry of Munitions are 
prepared to support the application for sanction to the loan in connection 
with the plant extensions and to grant a certificate P.5, which autho- 
rixes the manufacture and delivery of plant necessary for the purposes of 
urgent work. The estimate of the plant and work involved in the scheme 
is as under: Two water-tube boilers, flues, brickwork, valves and other 
accessories, £14,000: bunkers, conveyor plant, motors, &c., £10.000 ; 
building work, £1,000; a 5,000 kw. alternator, condenser, pipework, 
foundations, switchgear, &c., £28,000 ; total, £53,000. 

The Committee reported that it would be necessary to displace certain 
plant, and the estimated amount of outstanding loan in respect of such 
plant was £3,000, which would be paid out of revenue. They recom- 
mended that application be made to the London County Council for 
the sanction of the Treasury to the borrowing of that sum ; that, subject 
to the sanction of the Treasury being obtained. the scheme be proceeded 
with ; and that tenders be invited for the works proposed to be carried 
ont aud the materials re quired, 

The report and recommendations were adopted by the Council on the 
notion of Ald. Vurl у, 


Leicester.—-A site for à ¢ nverting station hes Leen purchescd, «nd 
the cstimatod cost of the building is £1,580 


"was £149,920, and the actual revenue was £147,337. 


London County Council.—On Tuesday the following: loans for 
electricity purposes were sanctioned :— 

Battersea Borough Council, £1,441 for mains extensions ; Bermondsey 
Borough Council, £3,746 for a new main; Bethnal Green Borough 
Council, £1,000 for house connections ; and Haekney Berough Council, 
£3,500 to link up the Council's extra high tension system with that of 
the North Metropolitan Electric Power Supply Co. 

Londonderry.— The Corporation have asked Mr. John Christ«. 
engineer and manager of the Brighton Corporation electricity de- 
partment, to assist the resident electrical engineer (Mr. Macrory) in 
carrying out the proposed extensions of electricity supply to the 
shipyard. 

Nuneaton.—The Council has authorised the Electricity Com- 
mittee tə purchase for £1,200 a piece of land of about 3} acres, 
adj joining the sewage pumping station, as a site for a new generating 
station. 

Walthamstow.—The Treasury have egrecd to a loan of £16,387 for 
extending the plant at the electricity works. 


West Bromwich.— The Council has decided to —' £2,300 in 
extensions of the generating plant at the electricity undertakir g 

Last year there was a deficit of £4,696 on the undertaking, largely due 
to the contracts for the supply of several large consumers at pre-war 
rates. An agreement had now been arrived at whereby those customers 
will pay a higher rate to meet the deficit. 

The recommendation of the Electricity Committee for a revision of the 
charges was also agreed to. 

Wolverhampton.—It has Есеп deci ‘ded to purchase 2.930 sq. rds 
of lard adjoining the existing station for future exteffsions. 


GENERAL. 


Bettws-y-Coed.— In view of the deficit on theelectriclight accounts 
the Earl of Ancaster has offered to make up the deficiency, which 
amounts to £100 a year. 


Birmingham.—On Tuesday the Corporation sdopted the new 
scale of charges for electric current preparcd by the Electric Supply 
Committee. 

The new scale, which increases the existing charges by approximately 
15 per cent., will take effect as from the Michaelmas reading of the meters. 
Since the date of the last revision there have been scrious advances in the 
cost of labour and materials, making further increases in the charges 
necessary. 

Bradford.—On Tuesday the Corporation sanctioned a revised 
scale of charges for electric current to come into force on Oct. 1 next. 

Power consumers having maximum demands of under 5 kw. and power 
consumers on the restricted hour rate will pay an additional amount in 
accordance with the price of coal on the same basis as power consumers 
having maximum demands in excess of 5 kw. This is said to represent 
an addition of 20 per cent. 

The accounts of all other classes of consumers which are not subject to 
adjustment in accordance with the price of coal (with the exception of 
the Tramways department and consumers charged on the 4d. flat rate) 
shall be increased by 10 per cent. 

For heating and cooking purposes current shall be supplied at a flat 
rate of 1d. per unit plus 10 per cent. to consumers who are already taking 
supplies of electricity for other purposes at the premises for which the 
supplies for heating and cooking are required. 

Erighton.—Ovwing to the continued rite in the price of coal ard 
other materials it hes been dec'dcd to increase all charges for elec- 
tricity for lighting purposes by 10 per cent., and an cddition is aiso 
m: de to the price of current for tract/on. 

Edinburgh.— The Corporation із recommend d to increase the 
charge for current for private lighting from 134. per unit to 144. 
and to add another 5 per cent. to the power rate, which will thus 
he 114. per unit, plus 10 per cent. The change does not affect 
consumers who have special agreements with the Corporation 

The estimated expenditure of the electric supply черан nt. for the 
vear 1917-18 is £102,820 and the estimated revenue is £156,200 on the 
old rates, but if the proposed increases are adopted an additional sum of 
about. £3,000 is calculated upon. The balance will be required to meet 
charges for interest and sinking fund. Last year’s estimated revenue 
Last year's est- 
mated expenditure was £94,140, and the actual expenditure was £9] 799. 
The East of Scotland Cinematograph Exhibitors’ Association complain 
of the charge made for the inspection of electrical installations at Cinema 
Theatres. The inspections are ordered by the Magistrates, and the 
electricity department hold that, as they are in the nature of an ordinary 
trading concern, it does not fall within their duties to provide inspectors 
for the purpose except on reasonable charges. The Committee i5 tu have 
а meeting with the Magistrates on the subject. 
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Heston and Isleworth.— At the last meeting cf the Council the 
Electricity Committee announced that Mr. P. Rycroft, the chief clec- 
trical engineer, had had his Protection{Card withdrawn by the 
Ministry of Munitions as he was not devoting full time to munitions 
work. 

The Ministry recognise that Mr. Rycroft was doing very important 
work, and they suggested that the Council should be requested to apply 
on his behalf on Form M.M.81 as a pivotal man, when a Protection Card 
Army Form W.3476b, could then be issued. 

Mr. Rycroft reported that it would be seen that “if a man in а 
scheduled occupation—where he is fully protected .—undertakes addi- 
tional national] work, he is liable to lose at any rate some of the protection 
afforded by his professional and technical qualifications. ‘This seems 
absurd, but he anderstands that the point is purely a technical one, and 
has only been raised by constant agitation of the Recruiting Officer." 

The Committee stated that although they had been able, without 
seriously interfering with his duties as Electrical Engineer, to make 
arrangements for a part of Mr. Rvcroft's time to be placed at the dis- 
posal of the Controller of Coal Mines for a limited period, for important 
national work, it would not be possible to dispense altogether with his 
services, as it was most essential that he should remain in close touch 
with, and in effective control of the electricity undertaking, and they 
therefore recommended *' that application be made to the Munition Area 
Dilution Officer for the issue to the Council's Electrical Engineer (Mr. P. 
E. Rycroft) of a Protection Card and Army Form W.3476b.”’ 

In the course of the discussion, Mr. Hales thought it a shame to keep a 
General Service man back, and it was really touching the dignity of 
A. Rycroft to put him in the category '' 3476b," which meant unskilled 
abour. 

The Chairman of the Committee said that some members imagined 
that all the electricity concern had to do was to light up a few houses. 
A number of small and several large factories depended upon the works 
for their supply of current. They considered it was in the national 
interest that they should keep Mr. Rycroft. 

The recommendation was then carried by nine to six. 


Hull.—The Board of Trade have extended for one year from the 
3186 ult., the periods mentioned in the Kingston-upon-Hull Electric 
Lighting (Extension) Order, of 1914, for carrying out its provisions. 


Loughborough.— The Electricity Committee finds itself unable to 
maintain the full supply of current, and the Borough Electrical 
Engineer has been instructed to interview large consumers with 
respect to making arrangements for providing their own supply 
until certain necessary repairs have been carried out. 


Maidstone.—The Council has increa&d the charge for electric 
current by 34. per unit for lighting. and the fixed charge of 12s. per 
30-watt lamp, and all other forms of supply has been increased 10 
percent. Ап addition of jd. per unit has been made to the charge 
lor traction. 


Rotherham.—On Wednesday the Council was reccmmended by 
the Parliamentary Committee to promote a bill to empower the 
Corporation to supply electricity in bulk to the Mexbro' & Swinton 
Tramways Co. 

The committee is prepared to meet representatives of the Rawmarsh, 


Greasbro’ and Swinton Urban District Councils to discuss the question 
‘of the supply of electricity in these districts also. 


The recommendation was agreed to. 


Southwell.—The Corporation of Nottingham, which proposes to 
apply for a provisional electric lighting order, has been asked by the 
Rural Council to state whether it is prepared to give a supply of 
electricity in the whole of the rural area. 


Southwark.— The Electricity Committee has increased the charges 
for current as follows :— 

Lighting. 6d. per unit for first 1.200 units per quarter, 5d. for the 
second 1.200 units, 4d. for the third 1.200 units, and 3d. for all over 
3.600 units. Two-rate (combined lighting and power), 8d. per unit 
during “ restricted ” hours, 2d. during “ unrestricted ” hours. 

Mr. D. M. Kinghorn, who offered his services under the National 
Service Act, was offered the position of general manager of an assembly 
station by the Trench Warfare Supply Department, and he asked for tho 
permission to accept it. The Committee, however, refused the appli- 
cation. 


Stafford. —The Council has granted an increased wa bonus of 5s, per 
week to male employés of the electricity department over 21 vears of 
азе. ard male employés under that age and all female employés 
will get ha!f this amount. 


Stoke-on-Trent.—' The Council has granted an increase of war 
bonus of 5s. per week to all male employees of the electricity depart- 
ment over 2] vears of age. and half that amount to all male employees 
under that age and female emplovees. A war bonus of 5s. per week 
has Leen granted to all officials of the department receiving from £150 
to £250 per annum. 
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Electric Power Supply.—At a recent mceting of the Urban District 
Councils Association it was reported that Mr. E. Е. Vesey Knox, 
K.C., had becn appointed on the Board of Trade Electric Power 
Supply Committee to represent the interests of urban district counciis 
owning electricitv undertakings. б. 

The Council of the Association decided to appoint а sub-committee to 
consider the evidence to be furnished on behalf of the association, it 
being the view of the executive council (1) that the future electricity 
supply of the country must be looked at from a national and not from a 
parochial point of view, the first consideration being a supply of cheap 
electricity ; (2) that it is essential that any scheme for the construction 
of large stations should secure a satisfactory supply of energy in bulk on 
fair terms to any local authority authorised to supply and desiring the 
same ; (3) that the profit of any bulk supply undertaking ought to enure 
for the benefit of the community ; and (4) that if any existing under- 
takings are taken over they should be acquired on equitable terms ; and 
that the committee consist of Messrs. Harding (chairman), Bond, 
Nicholas and Postlethwaite. 

The British Empire Producers’ Association recently suggested to 
chambers of commerce and other commercial organisations that the class 
deserving of prior consideration consisted of manufacturers throughout 
the kingdom whose business was likely to be affected in international 
competition by the efficiency and cheapness or otherwise of electrical 
power distribution. They proposed, therefore, as a first step the pre- 
sentation of a memorandum to the committee, and had requested 


Lj 


chambers of commerce and associations of manufacturers and producers 


to support it. The association then hoped to be in a position to present 
more detailed statements as called upon by the committee, probably 
through the medium of a strong deputation representing the more im- 
portant groupings of industry. 

The Birmingham Chamber of Commerce has agreed to support the 
above suggestion. | 

St. Austell.—The Urban Council offer to pay 25 per cent. of the 
contract price for the public electric lighting, the contract price 
being £1. 168. 9d. per lamp per annum. 


Walthamstow.—The Council has entered into а contract with a 
firm to give same an increascd supply of current under the following 
conditions :— 

The switchgear and transformer required will be paid for by the com- 
pany, and the capital cost of the cables and switchgear required at the 
generating station will be provided by the company; one-half of the 
difference between the pre-war cost and the present price of the cables 
and switchgear will be paid by the company ; the balance of the amount 
advanced by the company will be repaid by the Council by a rebate on 
the price per unit of the current consumed, such rebate to be fixed at 
such an amount as will ensure the repayment of the total sum in a 
period of seven years based on an average consumption of 360,000 units 
per annum, and will be allowed afterthe scale charge for current has been 
arrived at. ~ In the event of the company ceasing to require a supply of 
current, the cables and switchgear become the property of the Council 
without any further repayment being made. The company will take 
current for seven years at the prices at present in force, subject to certain 


conditions. | 
ELECTRIC TRACTION. 


Glasgow.—Last week the Corporation discussed a new tramway 
comforts scheme, to replace the prize drawing which was recently 
discontinued. Before a decision could be come to the Council was 
counted out. 


Huddersfleld.—The Ministry of Munitions have refused to assist 
the Corporation in regard to purchase of electric motor wagons. 

Nottingham.—The Tramways Committee has modified the tram- 
way fares and workmen's fares will be issued on all cars leaving a 
terminus before half-past seven in the morning (instead of seven 
o'clock as hitherto), but no return tickets will be issued. 


Tyaemouth.—The Corporation proposes to acquire the section of 
the local Tramway Co.'s lines between the New Quay. North Shields, 
and the south end of the grand parade at Tynemouth. 

The Corporation wilbe in a position to acquire the section of the line 
in 1920, and the subject has already engaged the. attention of a sub- 
committee of the Council. 


MISCELLANEOUS. 


Erazilian Radio-Telegraph Station.—The Government proposes to 
erect a powerful wireless telegraph station near the mouth of the 
Amazon, which will be in direct communication with the Sayville 
station, New York. | 

Electric Digging Machine.—In connection with the construction of 
French dug-outs, as might be expected of our gallant and ingenious 
Allies, electricity is used for а varicty of purposes, including the 
operation of exeavating machines, | 

Working in ordinary earth, four men with two wheel-barrows and а 
machine driven by an electric motor can (says а © Daily Mail " report) 
shift from 25 to 35 tons a dav. In a month, a shelter with sleeping 
accommodation for 500 men can be dug by a single company. 
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Engineers and the Industrial Couneils.—1 he Lancashire, Cheshire 
& North Wales Enginemen's Federation has resolved that &ny 
scheme of the joint standing industrial councils t» be acceptable 
and successful must provide that problems affecting different trades 
in one industry must not be decided by à majority vote of all trade 
unions in the industry, but by the trade union particularly affected. 


Entertainment of Wounded Soldiers.—On the 18th ult. a number 
of wounded soldiers were entertained by the employees of the 
Siemens Wotan Lamp Works, Dalston, Х.Е. 

The entertainment was one of the series of events arranged for by the 
Dalston Lamp-makers, at their own expense, in order to provide some 
little relaxation for the boys who are back in “ Blighty " bearing the 
scars of battle. On this occasion the Committee decided on a brake trip 
to High Beach, and two representatives of the employees accompanied 
the party so that everything possible could be done for their enjoyment. 

"Two brakes left the Metropolitan Hospital at 2.30 p.m., and the weather 
being favourable, the ride was thoroughly enjoved by the men. 
“ Smokes " were provided, and a substantial meal was served at Rigg’s 
Retreat, High Beach. The party arrived back at the Hospital about 
8 pan. The following Committee were responsible for the arrangements з 
Miss Crisp, Miss Payne, Miss Fox, Miss Ashton, Miss Ros and Misss Cole. 
Mr. Price acted as secretary 

Strike.—24 strike recently occurred in the South Weles Coalfield 
owing to a dispute at Ebbw Vate. 

At No. 5 colliery of the Ebbw Vale Co. it was alleged that an electric 
winder was not working properly, and a deputation waited upon the 
management with a request that an examination should be made by an 
independent electrical engineer, but this was refused, and after а mass 
meeting the whole of the men (numbering 8,000) decided not to resume 
work. : 

On Wednesday it was announced that the Government had sent Sir 
Richard Redmayne to Cardiff to meet representatives of the owners and 
miners at Ebbw Vale and Tredegar, and as a result the disputes had 
been settled. The men resumed work on Wednesday. The councils 
electrical engineer is to make an examination of the winding machinery 
at Ebbw Vale. 

Tribunal] Case.— The Engineer and Manager of the Fastbourne 
electr.city works attended last week before the local tribunal in 
support of an adjourncd application fur the exe.not.on of 12 
workmen of military age. ' 

The matter had been adjourned to hear the result of an application 
to the Ministry of Munitions to certify the works, the effect of which 
would be automatically to protect all the employés. Mr. Brydges read 
a letter stating that the application was declined, as the factory supply 
in Eastbourne was only one-third of thetotal demand for power purposes. 
Under these circumstances he asked the Tribunal to deal with the present 
applications on the basis of the men being employed in a certified occupa- 
tion and in work of national importance. | 

After discussion the matter was adjourned for a week, in order that the 
Town Clerk might support the application on behalf of the Corporation. 

University of Birmingham.-—1n the mechanical, civil and electrical 
engineering departments the ful] courses extend over four years, and 
students who enter after matriculation and pass successfully the 
examinations at the end of each year will be entitled to the degree 
of Bachelor of Science in engineering. The session 1917-18 com- 
mences on Oct. 2, and detailed syllabus giving particulars of the 
University regulations, lecture and laboratory courses, fees, &c., 
can be obtained from the Secretary. 

Wages of Electrical Wiremen.—It was agreed to advance the wages 
of electrical wiremen and fitters by. 1d. per hour with a pro rata 
advance to their assistants. The advance is to date back from 
April 1 last and is to be regarded as war wages to remain in force 
subject to four weeks notice by the Council. 


OCAMPO AAN op 
? | $ 
TENDERS INVITED AND ACCEPTED. $ 


муллы ллы ллы ыллыы ЛЛУ ЛАЛЫ PAIS APP IS 


Lamps and Lampholders. е 

The Commissioners of His Majesty’s Works invite tenders for the 
supply of insulated lamps and lamp holders. Tender forms, &c., 
from the Controller of Supplies (King Charles-street, 5.W.), and 
tenders must be delivered before 11 a.m. August 7, addressed to 
The Secretary, H.M. Office of Works, &c., Storey's-gate, London, 
S.W. 1. | 
' LEICESTER.—The Council has accepted the tender of Siemens 
Bros. Dynamo Works (Ltd.) for a 1,000 kw. rotary converter at 
£3,100, and for switchgear at £410; and that of W. T. Glover & Co. 
for cables at £3,425. 

RotnHERHAM.—The Corporation has accepted the following ten- 

ers :— 
à Messrs. Babcock & Wilcox, Ltd., extension to new power station and 
provision of six additional boilers, £150,000 ; British Thomson- Houston 
Co., switehgear extension, £10,945. 
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SALFORD.—The Council has accepted the tender of Doulton & Co. 
for stoneware corduits at schedule of prices. 


WALTHAMSTOwW.-^-The Council has accepted the following tenders : 

Foster Construction Co., extension to boiler house, £775; Fleming, 
Bikby & Goodall, line material; Frederiek Smith & Co., trolley wire. 

WorLvERHAMPTON.—The Council has accepted the following 
tenders :— 

Drake's, Limited, duplicate drag link conveyer at electricity works, 
£350; Staveley Coal & Iron Co., c.i. pipes £750; Brush Electrical En- 
gineering ('o., two 300 kw. transformers, £238 each; Lea Recorder Co., 
two recorders, £85. 10s. each. i 


APPOINTMENTS VACANT AND FILLED. 


An assistant constructional engineer is required ‘by the City of 
Brmingham Electric Supply Department. Forms of application, 
which may be obtained from the secretary of the department, 14, 
Dale-end, Birmingham. should be sent to the city electrical engineer 
(Mr. R. A. Chattock) by Aug. 25. See an advertisement. 

A lecturer in mechanical and electrical engineering and a lecturer 
in chemistry are required for the Technical College, Cardiff. Appli- 
cations to the Principal by Aug. 4. 

An engineer-manager is wanted for the Galway Electric Co. 
Salary £200. Applications to Prof. Perry, 25, Stanley -crescent, 
London, W. 11. | 

In connection with the scheme of re-organisation of the L.C.C. 
tramways the following appointments were confirmed at Tue:day's 
meeting of the Council :— / 

Mr. W. E. Ireland, rolling stock superintendent in the tramways de- 
partment, to act temporarily as rolling stock engineer, and while xo acting 
to he granted, in addition to his salary (£525 a year), a special allowance 
of £225 per vear. ' 

Mr. H S. May, assistant rolling stock superintendent, to discharge 
temporarily the duties of rolling stock superintendent in the rolling stock 
branch as re-organised, and that while discharging these duties to be 
granted. in addition to his salary (£325 a year), a special allowance of 
£15 per vear. 

Mr. G. W. Knight, superintendent of central car depot, to occupy 
temporarily the position similarly designated in the rolling stock branch, 
and while occupying this position to be granted, in addition to his salary 
(£300 a year). a special allowance of £100 а year. 

Mr. J. B. Welling, permanent way engineer, to occupy temporarily the 
position of head of the permanent way branch, and while occupying this 
position to be granted, in addition to his salary (£600 a year). a special 
allowance of £150 a year. 

Mr. J. R. Wignal, technical assistant in the tramways department, to 
act temporarily as a technical assistant to the permanent way enginecr, 
and while so acting to be granted. in addition to his salary (£340 a year), 
a special allowance at the rate of £100 a year. 

Mr. W. P. Farquharson, general assistant in the general branch (£600 
з усаг), is to act as chief clerk. — i 

Mr. Richard Burrowes, B.Sc., lecturer and demonstrator in elec- 
trical engineering at the Battersea Polytechnic, is recommended for 
the position of lecturer at the Liverpool Central Municipal Technical 


School. 
BUSINESS ITEMS. 

Messrs. Handcock & Dykes announce that from Oct. 1 next they 
will have the advantage of the collaboration of Mr. A. P. Trotter, 
B.A., M.Inst.C. E., M.LE.E., until recently electrical adviser to the 
Board of Trade. Frcm that date the name of the firm will be 
Handcock, Dykes & Trotter. 


William Young Robinson and Archibald Johnstone Shields, dealers 
in electrical gcods, Kingsway Hall, Kingsway, London. W.C. 2, 
trading under the style of The Robinson Shields Co., have dissolved 
partnership. Debts by M. Shields, who will continue under the 
present style of the Robinson Shields Co. | 


Manufacturers Required.—' Ihe Commercial Intelligence Depart- 
ment of the Board of Trade have recently inquired for the names of 
British manufacturers or producers of the following articles :— 

Carbon electrodes, diamond dies for wire drawing, drawing ріпа, 
boilers designed for using peat as fuel, gas gencrators designed for peat, 
and machinery for excavating and generally handling peat. &c. Сош- 
munications to the Department, 73, Basinghall-street, London, E.C. 2. 

Plant for Sale.— The Victoria Electric Plant Co., Spencer-street, 
Westminster, S. W. 1, advertise for sale a bi-polar motor-generator. 


LIQUIDATIONS. 
It has been decided to wind up voluntarily Korting Bros. (Ltd.), 


апа Mr. A. G. Parker, C.A.. 2, Coleman-street, London, E.C.. has 


been appointed liquidator, with authority to consent to the registra- 
tion of a new company to be named Korting Brothers (1917). Ltd. 
Claims against the Leitner Electrical Co. (Ltd.), Maybury, Woking. 
must be sent to the liquidator (Mr. С. G. Corfield), 109, Finsbury- 
pavement, London, Е.С. 2, by the 23rd inst. 
A wirding up order has been made against the Vaughan Engineer- 
ing Works (Ltd.), 22, Cross-street, Islington, London, N. 
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Eurnley.—-The accounts of the electricity department for the vear 
ended March 31 show gross capital expenditure £168,549 (increase 
£1,510), of which £88,475 is outstanding. 

Revenue was £34,340 (compared with £33,190 in the previous vear) 
and total costs were £17,006 (against £16,809), leaving gross profit 
£17,334 (£16,380). Interest and sinking fund charges and income tax 
amounted to £13.870 (£11,907) and the net profit is 3.464 (£4,472). 

Mr. J. E. Starkie (engineer) says in his report units sold were 5,222,626 
(compared with 5,158,074). Power units increased 24-54 (31-67) per cent. 
Maximum load was 2,167 and load factor 27-51 (22-99) percent. Reserve 
and depreciation funds stand at £23,551 (423.079). Average price ob- 
tained per unit was 1:952d. (2-001d.). The consumption of current for 
heating and domestic purposes is on the increase (117 948 against 08,754 
units), but Mr. Starkie fears the price charged at present (J 4d. inside 
and 2d. and 214. outside the borough) is likely to be a deterrent in 
obtaining a revenue which might greatly compensate for the decrease in 
lighting units. Motors connected aggregate 2,064 н.р. (increase 383H.r. ). 

The details of the linking up scheme for Lancashire and Cheshire are 
almost ready for publication and it is expected that some of the schemes 
will be in operation in 12 months. 


Glasgow.— The accounts of the electricity department. for the year 
ended May 31 show gross revenue"of £580.433. 11s. 4d. and working 
expenditure of £404,404. 5s. 4d., leaving £176,029, 6s. 

Interest on loans absorbs #83.039. 18s. 10d. and sinking fund, &c., 
£76,049. Gs. 7d., a total of £159,089. 5s. 5d., leaving £16,940. Өх. 7а. Ағ ег 
allowing for depreciation (which, together with the contrbutionto the sink- 
ing fund, is equal to a rate of 4 per cent. upon the gross capital expendi- 


ture), which amounts to £55.606. 11s. 4d.. there is a deficit of £38,666. - 


lds. 9d. То meet this a sum has heen transferred from reserve fund, 
which as reduced now stands at £19,172. 17s. 9d. ‘The revenue account 
shows an increase of income of £49,713. 9s. 1d. ; on the other hand, the 
working expenses increased by £81,752. 18s. 9d.. principally due (apart 
from the larger output) to the greater amount paid for coal, the advance 
in the cost of material. increased rates and taxes, workmen’s wages and 
to a sum of £5,885: 6s. 2d. allowed to employees on active service. There 
was also a considerable increase in the amount paid for interest and the 
contribution to the sinking fund. The average price reccived from con- 
sumers was 0:9754. per unit, compared with 1-108d. per unit for the 
previous year. The rate of interest payable to the Corporation loans 
fund in respect of money borrowed was £3. 17s. per cent., against £3. 10s. 
per cent., and the rate of interest payable to the bond holders in the 
former Burghs of Govan and Partick varied f om 3 to 34 per cent. The 
valuation for the vear 1917-18 amounts to £165,133, which is considerably 
In excess of last vear's valuation, which amounted to £142,417, so that 
next vear additional expenditure may be looked for in respect of rates 
and assessments. The capital expenditure during the year amounted to 
£255,353. 17s. 7d., and the total capital expenditure at May 31 (less de. 
preciation) stands at £2,835,297. 4s. Id. The total depreciation written 
off amounts to £766,915. 9s. 1d 


In view of the great increase in the cost of materials, in wages (which 


are to be further advanced this month), interest on capital, &c., the 
Committee recommends that the charges for electric energy as from the 
date of last survey of the financial year 1916-17 be substantially increased. 
The most important changes are the raising of the initial rate for private 
lighting from 34d. per unit to 5d. per unit, and for power from 114. per 
unit to 2d. per unit. The rebate rates have also been raised. but on the 
other hand, the 15 per cent. added two vears ago has been abolished. 


Hull.— The total receipts of the electric supply department for the 
vear ended March 31 were £99,991. 8s. 4d., including £31.015 from 
the sale of current for lighting (1,957,242 units). and £650,593 for 
bower (14,471,767 units). 

The total expenditure was £61,760. 16s. 11d.. leaving a balance of 
£38,230. lls. 5d. The cost of generation, including coal (£32,094), 
amounted to £49,230, distribution to £3.474. rent and rates to £2,878, 
management and general expenses to £3,816, special charges and mis- 
cellaneous items making up the balance. Interest absorbed £15,541, 
loan instalments £18,527 and income tax £2,953. leaving a net profit of 
£1,209. The number of units supplied to private consumers was 
16,370,742 (against 14,786,426), the maximum supply demanded was 
7,871 kw. (7,810 kw.) and there are 4,999 consumers (4.888). The work- 
Mg cost was 0-77d. and the total working cost was 0-92d. per unit. 

n his report to the Electricity Committee the acting city electrical 
еы (Mr. J. Е. Magoris), in submitting his third annual report, states 
2 at there has heen an increase over last year's figures under the heading 
ss works costs and total working costs, both of which have risen to the 
à spective pre-war figures of 1913.14. These increases are, with the 

xception of wages (on account of War bonus amounting to £1,206. 14s. 
i 27 entirely due to the enhanced cost of fuel per unit sold. The price 
REED ton delivered to the works has increased by 34:71 per cent. 

e average cost of the previous year. The output of power for 
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industrial purposes continues to increase and for the year under review: 


was 49 per cent. higher than in 1913-14. On the other hand, the units 
for lighting, although slightlv above last year's output, are 22 per cent. 
lower than 1913-14. During the year agreements were entered into for 
four important bulk supplies, and а new use to which the supply from 
the department's mains has been applied with success is the operation: 
of steel rolling. The kilowatts connected to the mains are :—power 
23.584 and lighting 8,396, total 31,980. 


Sutton Coldfleld.—The gross capital expended сп the electric 


supply department at March 25 last was £56,068, of which | 


£23.681. 118. 10d. had been repaid. | 

Total revenue for past усаг was £9,736 (including £7,951 from sale of 
current hy meter, by contract and for public lighting), and total expen- 
diture was £5,700, and after providing £125 for bad debts the balance 


was £3.01]. After meeting interest (£1,208), instalments of principal | 


(£2.353), income tax (£126). and interest on temporary loan (£33), the net 


profit was £191. The cost of coal (£1,784) increased by £324. due to ап. 


advance in price from 7s. 2d. to 12s, 5d. per ton. The units sold were 
614,370 (including 6,916 supplied to public lamps), and the total maxi- 
mum supply demanded was 415:5 kw. 


As the pre-war charges have not been altered, except by adding 10 per . 


cent. to all accounts, the record for the past year is quite good. 


Mr. J. Bamford, who presented the report. said the net profit was 


£191, against £551. The position was regarded as particularly satis- 
factory, seeing that the department was paying about £700 à year more 


for coal than hefore the war, and £250 for other items, while they were: 
getting. £400 а vear less for public lighting and losing £350 by tke 


operation of the Summer Time Act. 


— — MÀ Ó M À—————— ——— MMÓ AMI —— a MÀ — a€—D RED 


COMPANIES' MEETINGS AND REPORTS. 
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BRITISH THOMSON-HOUBTON CO. (LTD.'—The chairman (Мг. Н. C.. 


Levis), who presided over the ordinary general meeting on Monday. stated 
that he would tike to repeat what was said in the report relative to the 
loyal and eflicient co-operation of the emplovees in all departments of the 
company, notwithstanding the exacting demands imposed by the extra- 
ordinary business conditions which prevailed during the past year. The 
total number of employees who had enlisted was 1,309, and a very large 
proportion of that nu ber enlisted during the first two months after the 
declaration of war. The number who had fallen was 152, the number of 


wounded was 138 four were prisoners in Germany, and опе was interned . 
. in Holland. The number of employees holding commissions was 102, of 


which 68 were promoted from the ranks, three had received the Military 


Cross, 15 the Military Medal, one the French Military Medal, one the 


Ferbian Gold Military Medal, seven the Distinguished Conduct Medal, nine 


have been mentioned in dispatches, and 11 had been specially commended - 
for service in the field After a reference to the changes in the directorate, : 


he said the directors did not recommend payment of dividends, as, after 


consultation with the holders of a very large majority of the ordinary and’ 


preferred shares, it had been deemed wise to use the surplus profits for 
‘further depreciation of the goodwill and plant.accounts. Last vear the 


goodwill account was depreciated by about £30,000, bringing it down to. 


£100,000, and the plant account by £60,000 This year they were able 
to depreciate the goodwill by an additional £40,000, leaving the net 


amount £60,000. In regard to the plant, they expended during the 
vear £88,535, but they had made a further depreciation for the ycar 1915. 


of £12,093, being an additional amount allowed by the Government, and 


for the year 1916 they had allocated the sum of £103,715, making the 


‘total writing off for the year nearly £116,000. Their holdings in shares 
and debentures of other companies were now valued very conservatively. 
The profit for the year was £359,364, after deducting all expenses and 
charges of every kind,excepting only interest, and involved heavy pay- 


ments to the Government, but they were glad that circumstances were- 


such that their contribution could be so large. Last усаг they made a 
reserve of £25,000 to take care of possible depreciation in raw material : 
this vear they wrote it back and used it for other depreciations, because 
it was not required, and due to the fact that it was proposed under the 
Finance Bill that they had two years within which to liquidate their stock 


of raw material, they felt there was little danger of making a loss in that. 


connection. Their loan from the General Electric Co., of New York, had 


increased bv £37,000, and the amount under sundry creditors, retentions, | 
&c., was up £126,000, having increased from £300,684 to £426,910, but.. 


on the other side, the item of apparatus finished and in process of manu- 
facture had increased £124,000, sundry debtors, retention monevs, &c., 
had increased £135.000, and the cash balance had just doubled, increasing 


from £63,000 to £126,000. Practically their entire output was directly or: 


indirectly for Government requirements, 
The report and accounts were then adopted. 


EBBW VALE STEEL, IRON & COAL CO. (LTD.)—At the meeting last 


week the chairman (Col. Sir C. Allen) said that notwithstanding difficul- 
ties in securing labour the outputs of material had been fairly well main- 


tained and compared favourably with previous results. Two years аро. 
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“they purchased an extensive virgin iron ore field in Northamptonshire 
and since then extensive developments had been in progress, which 
promised to turn out quite up to expectations. The Ebbw Vale Co. 
would eventually control an output of something like 5,000,000 to 
6,000,000 tons of coal per annum. As regards the iron and steel plant, 
extensive additions were still in progress, encouraged by the Government, 
in the way of new blast furnaces, coke ovens, electrical plants and 
accessories, which. when complete, would practically add 50 per cent. 
to our power of output. 


INDO-EUROPEAN TELEGRAPH СО. (LTD.)—The report for the усаг 
1916 states that the company’s through telegraph service has continued 
interrupted during the year. Telegraphic receipts have been limited to 
traffic traversing the eastern sections of the company’s system. The 
new arrangement between the company, the Indo- European Telegraph 
Department and the Eastern Telegraph Co., under which there will be 
secured to the company a sufficient sum after payment of all expenses to 
provide а dividend of.7 per cent. on the share capital, came into operation 
on Aug. 1, 1916. As already mentioned, it would lie with the directors 
to recommend any additional dividend by drawing on the equalisation 
of dividends fund, but, as shareholders will observe, the accompanying 
accounts show that this has not been called for in respect of the year 
1916. The company's revenue from message account and other sources 
amounts to £162,273. 12s. 6d., compared with £204,189. 19s. 10d. for 
1915, or a decrease of £41,916. 7s. 4d. The expenses are, on commercial 


and general account, £55,519. 05. ld., and on maintenance account 


£19,810. Зв. ld., making a total of £75,329. Зв. 2d., a decrease of 
£6,888. 17s. 4d. After deduction of income-tax the balance is £59,116. 
14a 9d. Adding amount brought forward (£19,797. 105.) and the differ- 
ence (£1,159.) between the amount set aside last year for excess profits 
«luty for 1915, and the actual payment, the total is £80,073. 4s. 9d. 
Deducting £40,000 provided for investment fluctuations and the interim 
dividend of £10,625, there remains £29,448. 4s. 9d. From this sum is 
deducted the final dividend of £1. 2s. 6d. per share, amounting to £19,125 
(making with the interim dividend 7 per cent. for the year), leaving 
£10,323. 4s. 9d. to be carried forward. With the final dividend above 
referred to a distribution of £1.10s. per share was paid out of interest 
received, making a total distribution for the year 1916 of £3. 5s. per share, 


LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—Dr. H. F. Parshall, 
"who presided over the meeting last week, said that the company's Bill 
had received the Royal Assent and the scheme for the re-arrangement of 
‘capital would now be proceeded with. He explained the changes which 
"would thereby be made in the balance sheet, and said that there would 
remain in the company's treasury available for issue about £175,000 of 
'preference shares and £75,000 of ordinary shares with which to develop 
‘the business. The company had succeeded in obtaining their new tur- 
bine set, which would effect an improvement in their coal consumption. 
A great deal of new business was being offered to them which they were 
trying to '' keep alive " until they got the permission of the Ministry of 
Munitions to undertake it or until the end of the war. 


LONDON UNITED TRAMWAYS (LTD.)—4An adjourned mecting of the 
holders of the first mortgage debenture stock was held last week to con- 
sider the report of the Committee appointed on June 13 last. Mr. W. N. 
Mattinson, К.С., made a statement concerning the work done by the 
Committee which had inquired into the financial circumstances of the 
company. He said he was not in a position to report fully as to all the 
‘causes of its present position, but the greatly increased cost of working 
due to the war was largely responsible for it. There were a number of 
«questions relating to the physical state of the undertaking, the further 
‘capital expenditure required to maintain it, its relations with other 


undertakings, &c., which, in order to understand properly, required an - 


intimate knowledge of tramway construction and working. The Com- 
mittee had asked for information on a number of specific points, and that 
had been given them ; but the Committee was of opinion that expert 
advice should be obtained without delay. The only course open to the 
Committee by which they could hope at once to get first hand the 
information required was by electing to the board two gentlemen to be 
nominated by the debenture holders. The present board had, however, 
declined the Committee's request, but they gave an assurance that they 
would give every information required by the Committee, and they had 
also formulated in a somewhat more definite form their tentative pro- 
posals, The Committee recommended. that the bondholders should 
‘authorise them to incur all necessary expenses in obtaining professional 
and other advice. Mr. Mattinson moved a resolution to this effect, and 
this was seconded and agreed to. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—'|'he net profit for 
1916, added to the balance brought forward, after providing for expenses 
of management, depreciation and all other expenses, amount to £625,980. 
After deducting dividend on the preference shares of 7 per cent. for the 
vear and interim dividend on ordinary shares of 5 per cent., the available 
balance is £547,345. The directors recommend payment of a further 
dividend on the ordinary shares of 10 per cent. for the vear and on the 
preference shares 5 percent. It is proposed to transfer £32,470 to general 
reserve and to carry forward £380,106, The directors do not recommend 
the distribution of larger dividends, as in view of the demands for appara- 
tus and material likely to be made upon the company on the cessation 
of hostilities and the uncertain financial outlook they deem it prudent to 
strengthen its financial position. Following the usual custom, shares in 
assoviated companies and patents are taken at their cost price (£1,403.923) 
which shows an increase of £20,266. Owing to unfavourable rates of ex- 
change large sums of money have been invested temporarily or placed 
on deposit abroad, The loss represented by the rates of exchange 
calculated on Dec. ЗІ, 1916, has been written off against profit and loss 
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. account. The directors regret that the company is still without any 
remuneration or compensation from the Government for the use since 
the beginning of the war of the company's high-power stations and for 
other relative services. Moreover, the company has not yet been afforded 
an opportunity of considering any proposal as to the basis upon which 
either remuneration or compensation is to be calculated. A number of 
orders have, however, been received by the company from Government 
departments in respect of which payments have been duly made. The 
four heads under which considerable sums are payable by the Govern. 
ment were set out in the report for last year. The Marconi International 
Marine Communication Co. has continued to show a substantial develop- 
ment in its business and increased profits. Dividends for the past year 
amounting to 15 per cent. have been declared and £51,279 has been 
carried forward. In consequence of the considerable expenditure on 
capital account in providing installations for additional ship stations the 
remainder of the authorised capital was offered to the shareholders in 
November last at a premium of 15s. per share, and the issue’ was largely 
over-subscribed. 'The business continues to increase rapidly and the 
orders in hand are so large that additional capital becomes essential. 
The company has therefore taken steps to increase its authortsed capital 
to £600,000. The American Trans-Atlantic stations, which were ex- 
pected to constitute the principal source of revenue, have remained idle 
in consequence of the Marconi ('o.’s stations continuing to be employed 
by the Government. А very satisfactory telegraph service was being 
conducted from the Pacific Coast across the Pacific Ocean to the 
Hawaiian Islands and Japan up to the time the United States entered 
the war, when the Government took possession of the stations. Negotia- 
tions are progressing rapidly in order to settle the basis of the payments 
to be made to the company. The action brought by Messrs. O. Locker- 
Lampson and Peter E. Wright has been discontinued. In view of the 


‘ unconditional withdrawal by plaintiffs of all charges, the company and 
. its directors agreed not to look to them for payment of costs, which will 


be borne by the company. 


TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.)—The chairman (Mr. John 
H. Blake) stated at the recent meeting that the past year had been an 
exceedingly satisfactory one. The profit was £546. 4s. 24d., which, with 
£22. 14s. 64d. from last vear, made £568. 18s. 9d. to be dealt with. The 
directors proposed to pav 74 per cent. dividend on ordinary shares, 
£143. 12s. 6d., and the 5 per cent. preference dividend ; to place £225 
to depreciation fund, £75 to reserve and to carry forward £56. бв. 3d. 
The output had increased during the year, due, in part, to new consumers 
for lighting, but mainly to heavy day loads for power purposes in addition 
to an all-night supply. The staff had been working at high pressure, 
and they owed much to the engineers and staff. Messrs. Edwards & 
Armstrong had been running the plant since the company started, and 
their manager (Mr. James) had.proved himself a great asset in the 
economical running of the works. The electric light had been a great 
boon to the town, and but for it there would have been at times a serious 
position. Ithadstepped in many times and prevented works being closed. 

YORKSHIRE ELECTRIC POWER 00. —Тһе net profits, after payment of 
bank and other interest, for the half-year ended June 30 was £17,617, 
against £13,550 for the corresponding half-year in 1916 and £9,873 in 
1915. The dividend for the half-year on the amount paid up on the 6 per 
cent. cumulative preference shares was paid on the Ist inst. In view 
of the financial conditions arising out of the war, the directors are 
deferring the payment of a dividend on the ordinary shares until the 
accounts are made up for the vear. The new 6,000 kw. turbo-alternator 
will shortly be running on load. In consequence of increased demands 
for current, it has been found necessary to place on order a further unit 


of the same size, for which space was provided in the new engine house at 
Thornhill. | 


CITY NOTES. 
ee 

CHARING CROSS, WEST END & CIT£ ELECTRICITY SUPPLY CO. (LTD.) 
The directors have declared an interim dividend.on the ordinary shares 
of the West End undertakings for the half-year ended June 30 at the 
rate of 4 per cent. per annum. | 

CHELSEA ELECTRICITY SUPPLY OO. (LTD.)— An interim dividend at 
rate of 3 per cent. per annum has been declared on the ordinary shares 
for the past half-year 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)—4A dividend 
of 1s. 3d. per share (5 per cent. per annum), less tax, has been declared 
for the quarter ended June 30. | 

ELECTRICAL ENGINEERS’ AMALGAMATION.—Some time ago the direc- 
tors of Messrs. Dick, Kerr & Co. (Ltd.) acquired a controlling interest in 
Messrs. Willans & Robinson (Ltd.) and the holders of the 4 per cent. 
“ B?” preference stock of Willans & Robinson are being offered the 
equivalent of £65 per £100 stock, viz., either in cash or 50 6 per cent. 

‘cumulative preference shares of Dick, Kerr & Co., the object being to 
bring about a still closer fusion of interests b uween the two concerns. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
At an extraordinary general meeting last week the resolution (passed at 
the recent meeting) to increase the capital by the creation of 250,000 new 
shares of £1 each was confirmed. 

METROPOLITAN RAILWAY CO.—For the half-year ended June the 
regular dividend on the preference stock and an interim dividend at the 
rate of ] per cent. per annum on the ordinary stock have been declared. 

NORTH LONDON RAILWAY CO —The directors have declared an 
interim dividend of £2 per cent. for the half-year ended June 30 last on 
the consolidated ordinary stock. 
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THE ROUND TABLE. 
By “ KVA.” 


EVENT OF THE WEEK.—-Edinburgh Corporation increases the 
charge for electric lighting from 334. to 34d. per unit ! 
* * * * 


Morro ОР THE МОМЕХТ (after the Hackney judgment).— 
“ Sweet are the uses of diversity.’ 
* * * * 


I am inclined to agree with a correspondent that after its 
recent experience of "preferential charges for electricity, the 
Gas Light & Coke Co. and doubtless the gas people generally 
will agree that the subject is getting a bit Hackneyed. 

* * * * 


The ladv tracer is now in our midst. There's no mistaking 
the fact, for the other day I saw a blue print on which the 
nuts were shown with eight sides. As it happened the drawing 
was of a plece of gas apparatus, and I suppose it ought to have 
nuts of a different kind to those used by ordinary engineers. 
The gas industry must justify its'existence— if only by being 
distinctive ! * * ж ж. 


With characteristic engineering foresight the В. T.-H. Со. 
has sand-bagged the entrance to its Cannon-street office. If 
vou are 1n the neighbourhood during a raid you'll be as safe 
as in а 30-ft. dug-out. І can imagine that this simple and 
effective expedient will be copied in the city, which will then 


really look as if " there's a war оп!” 
* * * * 


ENGINEERING TERMS ILLUSTRATED :—BELTING. 
[From '* Glover’s Almanac." 


* * * * 


Mr. J. Christie, chief electrical engineer of Brighton, in acting 
a8 co-consultant with the electrical engineer of Londonderry, has 
carried the idea of inter linking an important stage further. 
He has established an important precedent for co-operation 
in the electricity supply business which I hope will become 
reciprocal. 
borate with the engineer of Limerick, and Mr. Street might 
introduce Southampton methods at Fort William. The idea 
becomes even more attractive if the Air Board can be induced 
to place aeroplanes at disposal to save railway fares ! 
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Mr. Long, of Norwich, might, for instance, colla-. 


“Z” Type Self-Acting 
Motor Starter 3»———Ó-— 


RELIABLE, EFFICIENT, ECONOMICAL, LABOUR SAVING. 


For Automatic Control of Motor Driven Pumps, etc. 


-IGRAMIC a COT? 147. Queen Victoria Street, LONDON. 


721 


THIRTY-SEVEN YEARS AGO. 


[From THE ELECTRICIAN, July 31, 1880.] 


THE TELEPHONE AND FIREDAMP.—It is well known that if a long 
dry tube, open at both ends, be held over a jet of burning hydrogen 
а musical sound is produced, the pitch and quality of which vary 
with the length, thickness and diameter of the tube. It has been 
proposed to adapt such a tube to a safety lamp undergrourd, and to 
place it near a telephone i in comr-unication with another telephone 
in the manager's office on the surface. ‘The alteration of the sound. 
due to a greater or less admixture of gas with the air of the mine 
would warn the manager of the state of the atmosphere in the 
workings. 

"WANSEA.— During the Surday School Centenary Service the 
strains of the chorus in the music hall were distinctly heard at the 
end of the telephonic circuit of nearly a mile in length. The appa- 
ratus was fixed bv Mr. J. Legg, who is about to connect the Velindre 
Waterworks with the town hall, a line 9 miles in length. We hear 
that the same gentleman has just received an order from Madame 
Adelina Patti to put up a line betwcen her cast!e (Craig-v-nos) and 
Penwyllt railway station, so that orders for carriages to meet. guests 
may be given. The telephone used is the Gower bell, which gives 
great satisfaction, 
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Australasia.— The Borough Council of Waitara (N.Z.) has sccurcd 
a licence to estsblish and work electricity supply works. 

Electric Cranes,—At a recent meeting of the Wellington (N.Z.) Harbour 
Board the chairman said the experience gained in the recently built and 
equipped stores demonstrated the value of electric cranes, and the early 
installation in practically all the largest sheds of electric travelling 
cranes, as authorised, would be a sound investment, and were it possible: 
to purchase the electrical plant it should be installed even at present cost. 
The use of hand-trucks should now be largely discontinued in favour of 
motor-traction. 


Canada.—It is officially 2nnounccd that land, water rights, &c., 
at Point du Bois Falls, on the Winnipeg River, have keen leased to 
Winnipeg Municipality for the development of electric power. 

The shipments of molybdenite from the Province of Quebec during 
the past year amounted to 129,275 lb., valued. at £25,800. 

It is reported that inexhaustible deposits of manganese dioxide 
have been discovered in Cypruss Hills, Alberta. 


Straits Settlements.— Official records show that the following were 
amongst the imports into the Straits Settlements in 1916 from (a) 
the United Kingdom, (b) the Continent of Europe, (c) Japan, and (d) 
the United States of America -— 

Electrical machinery, (a) £33,579, (b) £3,159, (c) £1,755, (d) £234; 
engines, boilers, and parts, (a) £68,563, (b) £12,810, (c) £234, (d) £25,389; 
telegraph and telephone materials, (a) £81,900, (b) £2,574, (c) nil, (d) 
£2,106. 


Brazil:—In a report on the development of British trade in Brazil. 
the British Consul at Pernambuco reports that local cor ditions and 
requirements shou'd be ascertaincd and carefully complied with. 

One of the most important conditions of successful trading with Brazil 
is a thorough acquaintance with the Brazilian Customs tariff. It is often 
possible to avoid paying heavy duties by devoting careful attention to 
weight and other details, such, for instance, as the addition of paint, 
which frequently (e.g. ., in the cases of iron, steel, &c.) brings an article 
under a class paying double the duty charged on an unpainted article. 
These remarks apply also to packing. And care must be taken to state 
correctly in the invoices the gross weight of packages (1.e., the total gross 
weight), the gross weight of merchandise (t.e., the weight of merchandise 
with the covers), and the real net weight (i.e., weight of the merchandise 
onlv, exclusive of all packing and covers). Catalogues and price lists 
should invariably be printed in Portuguese. 


Russia.—In a report by H.M. Consul at Ekaterinburg (Mr. I. 
Preston) it is stated that there is a gocd deal of business to be done 
in scientific and laboratory insttuments and apparatus, which were 
formerlv imported almost exclusively from Germany. British firms 
appear so far to have limited their efforts towards obtaining this 
business to the forwarding of catalogues in Euglish. 
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For Direct Current. For Three-phase Current. 


for | 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orricz: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: Wesrerx 6349. Telegrams: ''SigusRALOS, Kens, Loxpox.’ 

d Lamp ам Supplies Dept. 38 & 39, UPPER THAMES STREET, Е.С. 4. 
Telephono: City 5350 Telograms: ‘* Sizmotog, Caxt., Loxvos.” 

га HOME BRANCH ADDRESSES: . 
Braytxonau—Ceontral Ho., New Bt. | MaucHRESTER—196, Deansgate. 
Ввівтог —30, Bridge Street. NgwcASTLE—64-68, Collingwood 
CaBDirF—89, St. Mary Street. Suerrirtp—22, High St. (Bldgs. 
GLascow—66, Waterloo Street. SouTHAMPTON—406, High Street. 
Branches in Principal Towns Abroad. 


FOR 


. High and Low Tension 


SWITCHGEAR 


THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition. Telephone: Sutton 773. 


GLUE POT HEATERS 
SOLDERING IRON HEATERS 


and al! kinds of 
special Electri- 
calApparatus for 
Munition Works, 
Shell Filling Fac- 
tories and all 
manufacturing 
purposes. 


BELLING & CO. 


DERBY ROAD WORKS, 
Road, 


EDMONTON, N. 18. 


WAX MELTERS, METAL POTS 
CORE DRYING OVENS 


ENAMELLING OVENS 
IMMERSION HEATERS 


HOT PLATES, AIR WARMERS 


Montague 
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COMBINED SWITCH, WALL SOCKET AND PLUG. 


The problem of connecting portable apparatus to a permanent 
source of supply has occupied the thoughts of electrical manufac- 
turers for a number of years, but their principal efforts have been 
directed towards the production of a convenient, small and artistic 
design of wall phg and socket suitable for use in private houses. 
With the introduction of portable electrical apparatus into factories 
this problem has assumed difficult proportions, and the Home Office 
regulations has still further complicated the problem. 

To comply fullv with the demands of the Home Office, and also 
with the requirements of factory engineers, it has been necessary to 
design a wall socket and plug which, while being of thoroughly sound 
mechanical construction, provides that (a) the wall socket must 
be combined with a multipolar switch, by means of which the 
tubular contacts in the socket may be rendered ' dead ° ; (b) the 
plug must be so interlocked with the switch and socket that it is 
impossible to insert the plug while the switch is “ on” and the 
tubular contacts “ live,” and it must also be impossible to withdraw 
the plug unless th > tubular contacts are ‘‘ dead " ; (c) the multipolar 


Au! Pree 


" — ——À— ——Á 
P men mem == Mitre en um Р 
gr uf jn UPC a UR Ir Rm EA A N 


"n 
ay 
i 
| 
i 
| 
{ 
j 
T 
(t 
e 
TP 


"m 
И 


- А -— 
ww v^ arat of убн а 


switch must break contact on each pole; (d) the apparatus must bo 
efficiently earthed, and it must be impossible to break the earth 
unless all the contacts are rendered "dead"; (e) the plug having 
been withdrawn, it mu:t be impossible for anyone to turn the switch 
on, and thus make the tubular contacts in the socket “live” ; and (f) 
the apparatus must be so constructed that, if necessary, it can be 
rendered absolutely watertight, and also flameproof for use in mines. 

Messrs. Donovan & Co.. 47, Cornwall-street, Birmingham, have 
recently designed and patented a unique type of wall socket and 
plug which, while combining great mechanical strength, fulfils all 
the above requirements. 

The socket and awitch are enclosed in a cast-iron case, which can be 
rendered watertight and flameproof. The switch is of the multipolar 
type. acting on cach plug contact, and is во arranged that when the plug 
is withdrawn the contacts are '' dead," and cannot become “ live’ 
unless tho plug is inserted. The mere act of inserting the plug does not 
cperate the switch, аз has been the case in all previous designs. In the 
design under notice the plug is provided with a key, which operates the 
switch by turning to the right or left. and the plug is so arranged that it 
cannot possibly be withdrawn unless the switch is in the “ off " position. 
and, further. if the switch and socket were removed from the case. and 
the switch were put on before being returned. to the case, it would bw 
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Canadian and Indian 


MICA 


CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 Ibs. 


Peerless Leatheroid Insulation. 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 
Pure Asbestos Woven Tape and Hollow Braid, 
Vulcanized Fibre Sheet, Tube and Rod. 
Ebonite—Sheet, Tube and Rod. 

Presspahn and Insulating Papers, Felts, Baize. 
Electrical Pure Rubber and Adhesive Tape. 


WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH . 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER & SONS, 


Established 1868. 

Ките Pres, Hopwood St. Mills, Zetabihaned 
ABC 
Lae C ness, PRESTON. ays bc 
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NO 


Has given 


Universal ADVANCE 
satisfaction. IN 
hus PRICES. 
LOW PRICE, 
aed DELIVERY 
ECONOMICAL FROM 


STCCK. 


Write for LIST G (Fires and Cookers), 


to Sole Manufacture: s— 


. THE ARORA CO,, LOUGHBOROUGH. 
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OONER or later the Factory Acts will 
compel good lighting. 


Why wait for compulsion, when money 
can be saved by dealing with the matter now? 


The greatest waste of to-day is that of 
artificial light in our factories. Millions of 
tons of coal are burnt, and much human 
effort is spent, to produce electric light, of 
which a large proportion is wasted in glare, 
and in the creation of shadows, and thus 
the light which was intended to add to ‘our 
national. efficiency is made to - militate 
against it. 

With Simplex Steel Reflectors properly in- 
stalled, every ray of light is diverted to 
useful work, there is no glare, and there is 


» 


“Efficiency and Economy. 


So n. 


M 


96, Whitechapel, Liverpool. 

6, White Horse St., Leeds. 

14, Heathfield St.,Swansea. 

è A 4, Westgate St., Cardiff. 

11,Denmark Street, Bristol, ^ : I.Crimon Place, Aberdeen. 
(d | $ ‚281-3. Attercliffe Common, Sheffield, 


>- Reams 55-66: 
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ISENTHAL & C0., 17- 


(DEPT. 4) 


Denzil Works, Willesden, 
London, N.W. 10. 


Cable Sockets. 


Suite E74. Made te all Sizes. 


Type A.—Straight. 
СА B.—Offset. 
» C.—Right angle. 


Illustrated Dimensioned Showcard for Drawing 
Office use supplied free on application. 


Sole Agent for the Electrical Trade. — 


LIONEL ROBINSON, 3. St«»le Ina. 


ndon, W.C. 
TELEPHONE : Holborn 6323. 


. impossible to insert the plug. The switch is of the quick break rotary 


type, with absolutely free handle arranged so that the switch cannot be 
held in semi or partial contact. The socket is made of a solid block of 
ebonite thoroughly shrouded in massive metal case, and the plug consists 
of a solid block of ebonite similarly shrouded in heavy metal casing. 


The whole of the apparatus is, in addition to being a perfect electrical 
device, a thoroughly sound mechanical article. There should be a great 
demand for the apparatus, which is shown in the above illustration, for 
factories, shipyards, iron works, motor garages, coal mines and onsteam. 
ships, and no doubt it will also be largely used in connection with stage 
lighting and heating in theatres, &c. 


S 
' THERMOSTATIC METAL. 


The General Electric Co. (of New York) has placed on the market a 


“thermostatic metal,” which bends or regains its original straight 


ness in accordance with well-defined laws as the temperature rises or 
falls, The “ Electrical World"' states that as a result of this re- 
sponsiveness to temperature change and the mechanical force de- 
veloped the metal is used to actuate various mechanisms which end 
to neutralise either the tem perature change or its effect upon devices. 

The metal consists of two strong non-corrosive metals possessing 
widely different coefficients of expansion, the widest difference possible. 
it is said, for any known stable combination of metals. These two 
metals are firmly attached to each other throughout their entire length, 
so that there is absolutely no slipping of one metal on the other. The 
metal can be cut, stamped or pressed into practically any desired shape. 
and when annealed will have all its original inherent qualities, Моге- 
over, it will not deteriorate nor take permanent '' set " under applica- 
tions of heat or force within definite practical limits. The metal is 
manufactured in various standard thicknesses ranging from 0-25 in. to 
0-015 in., maximum width of 4 in. and maximum length of 36 in. As an 
indicator tHe metal is remarkable, as it can be used for temperatures as 
high as 500°F. The deflection per degree of temperature change, besides 
being quite considefable, is a constant for any definite piece of the metal. 
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H. Weidmann, Ltd., Rapperswil, Switzerland, 


WE ARE SPECIALISTS IN THE MANUFACTURE OF— 


PRESSPAN Ж 


(Pressboard) 


Best Quality. ———— Proved by repeated tests. 


Sheets in thickness from O'1 upwards. 


Endless Rolls and Strips from O'1 to 1 mm. thickness. 


Presspan Coils and Tubes for Transformers. 
Presspan Armatures, Discs and Shaped Articles. 


VARNISHED PRESSPAN. | BLACK PRESSPAN. 
OILED] PRESSPAN. MICA-COVERED PRESSPAN, &c. 


Crand Prix: Marseilles 1908. Cold Medal: Berne 1914. Silver Medal: Paris 1908. 
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Our Manufactures include: 


We 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phos: phor Bronze Wires. 

Brass Rod. . 
Brass Forgings. 
Enamelled Wires. 
Cotton’ Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 
Exploders. 

Shot Firing Cables. 
Window Lead. 

Cable Racks. 

Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 

Fuses and Fuse Wire. 

. Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 
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PRESCOT INSULATING VARNISHES 


have a good range of these well tried 


varnishes and enamels. 


The following are some of their principal 
features :— 


PERMANENTLY ELASTIC 


HIGH INSULATING VALUE (even when 
insufficiently stoved) 


PENETRATING 

CONSISTENT 

LASTING 

WITHSTAND HIGH TEMPERATURES 

MAY BE STORED WITHOUT A SPECIAL 
LICENSE | 

BY EVAPORATION 


Our Yellow and Black Stoving are emi- 
nently suitable for Field, Armature, and 
Transformer Coils, and have been proved 
of great value in protecting metal surfaces, 
both as an electrical insulator, and as a 
preservative against adverse atmospheric 
conditions. 


Let us know your requirements, and we 


confident we can meet them. Р 


| BRITISH INSULATED & HELSBY CABLES. 


Cablemakers and 


Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works: PRESCOT and HELSBY. 


Branch Offices in: 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 


NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED SECOND HAND 


M OTOR S 


THE VICTORIA ELECTRIC PLANT CO., 
SPENSER STREET, WESTMINSTER, S.W, 


Phone: Victoria 4026 


Grams: Viemineter, Sowest London: 


For Effective Impregnation 


use *LACWATT" 


Black or Golden Brown. 
JENSON & NICHOLSON, Ltd. 
insulating Varnish Department., 
Goswell Works., Stratford, E.15. 


1% 


Since a definite and considerable opposing force is necessary to cause the 
metal to take permanent set, the metal can, it is claimed, be depended 
upon’ when used in devices where extreme accuracy is required. If the 
curving of this thermostatic metal on heating or cooling is opposed, the 
metal will produce a mechanical force, which is limited only by the force 
required to produce permanent set. 


ELECTRIC TIPPING VAN. 


The electric vehicle is making such rapid progress in this country, 
and local authorities, railway and transport companies, manufac- 
turers, merchants and others have found it so useful for a variety of 
purposes that it is being employed for an ever widening circle of com 
mercial and industrial work. Many local authorities, especially those 


who own electricity works, are becoming users of the electric vehicle. 
The latest converts are the Kettering Urban District Council, to 
whom the General Vehicle Co. (Ltd.), of Imperial House, Kingsway, 
W.C., recently supplied a 33-ton electric tipping van for the con- 

veyance of coal. The body of this van has a side opening 8 ft. long 
to facilitate loading on a relatively low level, or approximately at the 
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height of the average railway wagon, so that the great majority of the 
load is put on without any material lifting. The vehicle, which is 
shown in the accompanying illustration, is one of the company's 
standard model 3}-ton chassis, There are 44 cells of the Ironclad 
I.M.V. 8 type, and the capacity is 252 ampere-hours. It is hand- 
operated, and it can be completely tipped in two minutes. The tail 
gate is of & special design, with a wedge-shaped latch, which can be 
operated on either side by one horizontal pull. The body is wood, 
but steel-lined for purposes of strength, and elevates to an angle of 
45 deg. | 


ELECTRIC MELTING OF NON-FERROUS METALS. 


* Metal Irdustry " says there is no doubt that non-ferrous metals, 
including nickel, brass, copper, tungsten and various alloys, will be 
melted very frequently by electrical means in the near future. Many 
experiments have been carricd out with'a view to ascertaining the 
type of furnace best adapted to this work, but no universally appli- 
cable conclusion has yet Беер reached. 


The arc furnace is probably the most € but there may be 
serious loss by volatilisation of such metals as zinc, tin and even copper. 
It is easier to control the temperature of the resistance furnace tha that 
of an arc furnace ; but the Hering furnace (in which the metal itself is 
the resister) and the induction furnace can on!y have a limited applica- 
tion to melting non-ferrous metals, owing to the high conductivity of the 
latter. The Hering “© pinch-effect " furnace is said to require about 
280 kw.-hours per ton of light brass or bronze chips, melted. 

Many non-ferrous metals can be:melted conveniently in the Hoskins 

furnace, which uses carbon resister plates to heat a crucible. In the 
Hilberger furnace the crucible itself is made the resister, and is said not 
to last long in brass melting. In any case much energy is saved if melt- 
ing be performed without giving the furnace time to cool down. Fora 
similar reason electric tilting furnaces are more economical than the cru. 
cible-lift-out type. According to H. M. St. John, 280 or 380 kw.-hours 
are needed per ton of yellow or red brass respectively, melted in a tilting 
furnace operated continuously. If power is used for only 10 hours a day, 
the consumption rises to 400 or 500 kw.-hours per ton. With the cru- 
cible-lift-out furnace the consumption is about 43 per cent. higher than 
the preceding data. Both the Heroult stecl furnace and the Rennerfelt 
arc furnace have been recommended for the electric melting of copper. 
Dr. Stansfield considers that the Rennerfelt furnace is the most pro. 
mising arc furnace for all non-ferrous metals. 
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Complete 
equipment 
for the 
electrical 
lighting 
and 
driving of 
Machine 
Shops, 
Factories, 
Milis, etc. 


250 K.V.A. Rotary Converter. 
1,000 r.p.m. 
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VICKERS LIMITED. | 


Motors and Generators of all types. 


Rotary Converters. 


6 phase, 50 periods, 480/560 Volte. 
inverted type. 


River Don Works, SHEFFIELD. 
O BUILD 


Patent 
Automatic 
Reversing 
Drive for 
. Machine 
Tools. 
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The Minister of Reconstruction. 


THE debate in the House of Commons last week on the 


Tesolution to create а Minister of Reconstruction at a salary 
поб exceeding £2,000 per annum showed, on the part of certain 


members, a great lack of appreciation of the enormous pro- 


blems which lie before us on the advent of peace. The present 


state of affairs has come about slowly. Changes have been 


Most drastic, but there has been time for public opinion to 
Tealise the needs of the nation before each step was taken. The 


Converse process, on the other hand, may be comparatively 
Tapid; in fact, in some directions it may be far more rapid 
than is desirable, and this rapiditv may be a source of con- 
siderable danger. The only way to avoid such dangers is to 
appoint a Minister to co-ordinate, from the point of view of 
Teconstruction, the various Government Departments con- 
cerned, and to look well ahead to see what steps may be 
hecessary.’ For these services a sum of £2,000 per annum is a 
modest expenditure, and need cause no complaint. If no such 
Minister is appointed, it is obvious that the War Office, for 
example, would consider merely what men are required for 
the Army, and may proceed to disband accordingly. Similarly, 
the Ministry of Munitions, faced by no further need for war 
material bevond very modest requirements, may forget the 
vast problems involved in suddenly cancelling orders for 
munitions. If troublous times are to be avoided, it will be 
essential to consider the needs of the civilian population, the 
heeds of industry and the requirements of the Army and Navy, 
35 Well as questions of teconstruction at home and abroad, 
Ш such a manner as to bring about the most effective results 
With the least inconvenience to the nation. We think it will 
€ clear to any person who realises the magnitude of the task 
before us, that a single responsible Minister for such a purpose 
18 essential. | 


Government Control of Trade. | 
Іт is only natural that the increasing control of trade by the 
Government should give rise to a good deal of anxiety, and 
that doubts should be raised as to whether the Government 
is following the best course in its methods of control, admitting 
that control is essential. From this point of view the report 
of the Merchants’ Committee of the London Chamber] of 
Commerce merits serious consideration. The Committee 
regrets that the Government has not uniformly availed itself 
of the services of the mercantile community, with its excep- 
tional knowledge of sources of supply, and its organisation, 
which has given the United Kingdom its unique position as an 
emporium of the entire world. The Committee has, indeed, 
been forced to the conclusion that the Government look on the 


- merchant community as practically useless to the Empire and 


generally unworthy of consideration. We are not surprised 
that this conclusion should have been reached. So long as 
those in the Government civil service, in the army and in the 


navy, assume an air of superiority, and look upon the re- 


mainder of the population as persons of small value and less 
intellect, inefficiency is bound to result. The intricate basis 
on which the commercial supremacy of the Empire is based is 
largely not realised by those who seek to control trade on 
behalf of the Government, and thus control has often led to 
higher, instead of lower, prices and to scarcity. It is, there- 
fore, of great importance that the services of merchants and 
others who are fully acquainted with the conditions should be 
utilised in dealing with trade problems. If those who normally 


‚ handle trade have a proper understanding with the Govern- 


ment as to what is essential, we do not doubt that a suitable 

policy can be arranged, and that the results would be far better 
for the country generally than if a policy is pursued which 

consists in disregarding those who have handled the trade of 

the country for years. It is, of course, important that large 

profits should be avoided, but this could surely be effected and 

the desired results obtained notwithstanding, 
Electricity Supply. 

. Ремріхс the publication of the report of the Board of Trade 

Electrical Trades Committee, a statement has been issued by 

the Incorporated Municipal Electrical Association stating their 
policy in general terms. As to why the report of this Com- 

mittee should be so long delayed is not clear, the only explana- 

tion occurring to us being that a part of the Committee's work 

has now been handed over to the Board of Trade Electric 

Power Supply Committee, whose inquiries will, of course, be 

more comprehensive on this part oí the subject, and whose 


findings should carry more weight in regard to electricity 


supply than those of a committee dealing with the electrical 
industry as à whole, and who would regard electricity supply 
merely as one of many branches. Wae are glad to notice in the 
statement by the I.M.E.A. that there is no hesitation in sup- 
porting the policy of generation by large power stations. The 
view is also expressed that these large stations could best be 
controlled and operated by district boards consisting of repre- 
gentatives appointed by the present statutory undertakings. | 
The Council recognises that the transference to district boards. 
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of some of the powers now exercised in regard to the generating 
side of the business may not commend itself to some existing 
undertakings ; but as far as generation is concerned, which is 
the most important part from the point of view of low cost, 
it is evident that the Council is not willing to let individual 

interests hinder the proper development of the industry. 
Some reference is made to the Board of Trade Electric Power 
Supply Committee, and it is interesting to note that the three 
members who were recently added со this Committee to 
represent municipal interests жетс appointed without reference 
to the I.M.E.A. or to the individual municipalities concerned. 
This probably accounts for what, in our opinion, were some- 
what unsatisfactory nominations. 

| — —— 

Over-Specialisation in Engineering. 

Ix his Rede lecture for 1917 Sir RICHARD GLAZEBROOK, 
while agreeing with the view that over-emphasis of the com- 
pulsory study of Latin and Greek has harmful results in 
education, also referred to a certain danger of excessive 
specialisation and want of enthusiasm in instruction in scientific 
and technical subjects. Courses in electricity and physics, 
for example, are apt to become dull and stereotyped, and in 
their worst form have the same bad features that characterise 
the compulsory study of Greek and Latin grammar. This is 
especially true in preparation for examinations. The real 
problem is to devise educational methods which give the 
necessary familiarity with technical details and yet allow 
openings for wide views and an inspired outlook, without the 
cramping and narrowing effect of undue specialisation. More- 
over, sufficient distinction is not, as a rule, drawn between 
instruction frankly intended for the expert and education in 
general scientific principles intended to convey some ideas of 
the wonder and possibilities of applied science to the public. 
Of this wide form of scientific education we have too little. 

There is a tendency for scientists and engineers to become 
specialists in their respective branches, while those outside 
professional engineering and scientific circles have little 
sympathy or understanding of such subjects. The most 


hopeful method of combating these tendencies hes in the: 


co-operation between scientists and engineers of different 
types, both with a view to mutual education and the dis- 
semination of knowledge in an interesting form among out- 
siders. This idea was well expressed by Mr. H. W. Buck in 
his recent presidential address to the American Institute of 
Electrical Engineers. The engineer, he remarked, needs to 
remember that he is also a citizen—that the methods he applies 
professionally need to be also understood and appreciated in 
daily life. In order to bring this about the specialist must 
be able to take wide views, must be able to ccnvey lucidly and 
agreeably the aims that science and engineering have in view, 
and.must himself have the open mind which is capable of receiv- 
ing newimpressions. In particular he must prove by example 
the incorrectness of the popular view that the engineer is an 
intellectual machine without heart or imagination. On the 
contrary, as Mr. Buck remarked, the greatest engineers and 
scientists have often combined mechanical skill with imagina- 
tion, artistic perception and interests of the widest kind. In 
its highest form the scientific spirit is also conducive to humane 
ideas, and is in no way associated with the callous disregard 
of the claims of others, as the present conflict has led some 
people to imagine. 


ERED 0 аса rere 


The “ Beama Journal."— The July number of the quarterly 
“ Beama Journal" contains a number of interesting articles. 
An editorial combats the conception, apt to be engendered 
by the war, that science із a friend to despotism, associated 
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with the Prussian military caste. On the contrary, science is 
equally reconcilable with democracy : “ The danger is not in 
Nature herself, but in the nature of man." The author of 
'* British Manufactures in Russia ” considers that great oppor- 
tunities for British industry exist in Russia, if preparations 
are made at once. As & purely technical contribution we have 
a description of the “Split Conductor Protective System” by 
Mr. E. B. Wedmore. Mr. G. Forero draws an interesting 
picture of * The Electrical Industry in the Andes," and Mr. 
Broadbent's article on '* Electric Railways in Great Britain ” 
is concluded from the April issue. Mr. T. C. Elder emphasises 
the need for fuller publicity on the applications of electricity, 
a matter that will require immediate attention after the war, 


Observations of Atmospheric Electricity and Ocean 
Magnetic Work.—A series of volumes reprinted from the 
publications of the Carnegie Institute, Washington (U.S.A.), 
describe in detail the work undertaken by the “ Galilee ” 
(1907-8) and the *' Carnegie ” (1909-1916) in connection with 
electric and magnetic observations at sea. The three volumes 
before us deal respectively with ocean magnetic work and 
atmospheric electric observations, records of which are pre- 
sented in a very complete and elaborate way. The accurate 
determination of the intensity of the earth's magnetic field 
at sea naturally offers special difficulties, such as do not occur 
in a well-equipped laboratory on land, and magnetic storms 
can also be reckoned with, although their effect seems to 
have been relatively small and transient. In the earlier re- 
searches on the " Galilee” the observer had also to contend 
with the difficulty of a magnetic ship. The design and mount- 
ing of the various instruments are described in great detail, 
and this collection of data presented will no doubt. constitute. 
a valuable record. 


" Journal?! of the Municipal School of Technology, Man- 
chester.— The most recent volume (No. 8) of the above Journal 
contains a serles of communications on very varied topics. 
Among other contributions we note " The Analysis of Energy 
Distribution for Natural Radiat:on," by S. Lees: "' The Con- 
nection between Elastic Phenomena Exhibited during Slow 
Reversals of Stress and the Ultimate Endurance of Steel," by 
W. C. Popplewell: * Modern Boiler-room Practice and the 
Prevention or Abatement of Smoke," by J. T. Hodgson: 
* The Dilution Limits of Inflammability of Gaseous Mixtures,” 
by H. F. Coward and F. Brinsley. Prof. Radcliffe writes ox 
the training of engineers engaged on work associated with 
sanitation, and Messrs. Dempster Smith and H. Iinoya describe 


some suggestive experiments on lathe-finishing tools. Finally 


we may note an interesting contribution by J. Huebner on the 
history of dyeing. As usual, the journal is excellently got up, 
the printing being done entirely in the Department ot Printing 
and Photography of the School of Technology. 


Longest Power-Cable Span in the World.— The '* Engineer- 


ing News Record " gives an account of what is stated to be the 
longest power-cable span in the world—to be installed across 
the St. Lawrence river at the junction-of the St. Maurice. This 
transmission, which is supplementary to the existing submarine 
cables, will require the erection of 10 towers supporting а 
5,000 ft. span of three steel cables. The towers will be 350 ft. 
high and the span will exceed that across the Carquinez Straits 
in California (4,427 ft.), which is believed to be the longest in 
existence. The transmission will be at 100,000 volts and the 


_ Insulation will present special problems. Insulators will be 


inserted between the ground and the tower supports, and these 
insulators, besides being subjected to a high electric tension. 
will each have to bear à mechanical stress of over 150,000 Ib. 
The insulator group will consist of an elaborate arrangement 
of porcelain units of a new type subjected to pressure only 
and held together by an iron frame. Provision will be made 
for the replacement of any damaged parts§without interfering 
with the mechanical safety of the span. 1% is hoped that the 
project will be.completed by the end of the summer. 
Memoirs of the Kyoto Imperial University.— We have 
recently received a series of publications of the Kyoto Imperial 
University. They are printed in English, and excellently got 
e 


ju 
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up, and, except for a sljght peculiarity in phrasing here and 
there, might have been the work of British students. Many 
of the Papers deal with matters of general chemical and phy- 
sical interest, such as the `“ Studies of Solution," by Kajuro 
Tamaki; " Spark and Vacuum Arc Spectra of Some Metals in 
the Extreme Ultra-violet," by T. Takamine and S. Nitta; and 
"The Effect of an Electric Field on the Spectrum Lines of 
Hydrogen," by T. Takamine and U. Yoshida. The latter is 
also responsible for a well-illustrated account of some re- 
searches on the effect of Electric Discharges on Photographic 
Plates. Vol. I. (1916) contained several notes of engineering 
interest, such as ` Disturbing Actions of a Shaft Governor." 
by G. Hamabe ; “ Combined Bending and Torsional Strength 
of Cast Iron," by T. Matsumura and С. Hamabe; and “ The 
Induction Motor under Cyclical Operation," by S. Noda. 


Glasses for Protecting the Eyes from Injurious Radiations. 
À Paper by Mr. W. Coblentz, issued by the Bureau of Standards, 
U.S.A., describes representative groups of glasses designed to 
protect the eye from (1) ultra-violet, (2) visible and (3) infra- 
red rays. Their properties are explained by a series of dia- 
grams showing the transmission throughout the spectrum. 
Ultra-violet rays, in excess, are known to be prejudicial to eye- 
sight, and appear to have a chemical effect, penetrating to the 
deeper recesses of the eye. Infra-red rays and heat, which may 
also be injurious, seem to affect only the outer regions of the 
eve, and their influence appears to be essentially thermic. 
Their effect requires consideration in connection with furnace 
work, where they are, possibly, responsible for cataract. The 
group of amber-coloured glasses is effective for the suppression 
of ultra-violet ravs, and have a relatively good transmission in 
the visible spectrum. Among the Crookes glasses, the sage 
green and pale blue varieties are useful as a protection against 
infra-red rays, and transmit a fair amount of visible light ; 
a thin coating of gold has the same effect, but the transmission 
of visible light is not so good. The Crookes neutral tinted 
glasses enable objects to be perceived in natural colours, and 
have a high transmission in the visible, but are not so successful 
Ш stopping infra-red energy. Other varieties, such as the 
greenish brown, besides protecting the eye from ultra-violet 
rays, also check the infra-red rays to some extent. The 
selection of glass for ‘special purposes requires care. For 
furnace work, bluish green and sage green glasses, which are a 
Protection against infra-red rays, and yet enable the workmen 
to see the molten surfaces, are useful. On the other hand, for 
working molten quartz, for searchlight work, and for operating 
oxy-acetylene or electric welding, very dark glasses, e.g., of the 
gteen and vellowish green varieties, are needed in order both 


{о block the ultra-violet and infra-red radiations, and to pro- 


tect the eve against the high visible intrinsic brightness. 


aod Place of Cambridge University in Science and In- 
: y.—In delivering the Rede lecture for 1917 (of which we 
diene, received & reprint), Sir Richard Glazebrook recently 
Dean Some vital problems relating to the teaching and 
күк on of science. He referred to the vast amount of 
Ron c work undertaken as a preliminary to progress 
hs i ee of aeroplanes and engines for aircraft, on 
АИ of projectiles in high-angle gun fire, and in 
medical ea aphy. Equally striking are the achievements of 
Causes oth ence in the маг: the annual admission ratio for 
campaigns, 4 ш кош: 15 less than half that in most other 
han ] 1 Е Е Ше in the case of enteric fever it 1s actually less 
Examples, hee of that prevalent in the South African War. 
application ни also quoted of great results following the 
remarked a science to Industry. In all cases, Sir Richard 
and applie real distinction could be drawn between `` pure 
might folle n no one could predict what practical results 
à great need i a purely theoretical discovery. There was 
scientific e owever, tor trained men with the genuine 
Stinct to reduce scientific discoveries to a form 
universities nated by the manufacturer. Such men ,the 
review 4, 2204 provide, and it would be necessary to 
s their tra 


§ essentially the home of ancient learning, the university ` 


THE ELECTRICIAN. 


ditional methods of instruction. While re- ' 


729 


should open its doors to all capable of or benefiting from any 
branch of knowledge which it offered, and insistance upon 
compulsory Greek was therefore not desirable. Even the 
teaching of science itself required revision. Although much 
had been done since he joined in the work at the Cavendish 


. Laboratory, there was a tendency for the teaching of scientific 


subjects, especially in schools, to assume a dry and uninspiring 
form. The problem of the future was to provide a general 
education in science,such as would instil a lasting interest 1n 
the subject and an appreciation of its practical value. 


The Utilisation of Irish Peat.—A correspondent in “ The 
Times Engineering Supplement " points out that few coal 
mines are worked in Ireland, and in the present circumstances 
the utilisation of the vast peat areas of the country, covering 
about 22 million acres, deserves study. The matter is being 
considered by a committee under the Department of Scientific 
and Industrial Research, with Sir John Griffith as chairman. 
The drawbacks to the use of peat, apart from the question of 
transport, are its bulk, its relatively low calorific value, and the 
large amount of water contained. The commercial success of 
processes of compression and artificial drying is doubtful; but 
its use in producer plants offers more prospect .of success. 
Several such plants are in operation in Ireland. In their 


weaving factory at Portadown Messrs. Hamilton Robb have . 


installed a Crossley suction gas plant with a capacity of 
400 B.H.P., to which peat is conveyed from the shores of Lough 
Neagh, 12 miles away. With peat at 5s. а ton, it is stated that 
power can be obtained at d. per horse-power-hour. 
also pointed out that valuable by-products, such as refined 
pitch for asphalt, as a caulking material or for electrical 
insulation, are obtainable. Other derivatives of peat tar 


include candle wax, lubricating and burning oils and disin- 


fectants. The utilisation of Irish peat would be rendered more 
feasible by the development of central producer gas plants and 
electric generating stations, which will no doubt be considered 
by the above-mentioned committee. Such stations might be 


located near peat bogs, and thus avoid transport difficulties. . 


A successful instance of such a plant is afforded by the station 
of the Società per l'Utilizzazione di Combustibili Italiani at 
Orentana, in ltaly. This plant is situated near a bog of 
1.482 acres, and can gasify and recover by-products trom 
210 tons of air-dried peat in 21 hours. The total capacity is 
over 3,000 H.P., current being distributed at 30,000 volts over 
an area of 25 miles radius. | | 


—————— el ns АЕА 
OBITUARY. 


DEATHS ON ACTIVE SERVICE.—The death is announced of Lieut. 
James Nelson Payne, who succumbed to wounds received in action 
in East Africa. Before the war he was an electrical engineer with 
Messrs. Bruce Peebles & Co., for whom he was engaged on work 
in the Transvaal on the outbreak of war, 

The following deaths on active service are also reported :— 

Sec.- Lieut. Neville E. Baker (R. E.), aged 22, who was killed on July 31, 
was attached to the Tank Corps as a signalling officer. He was killed by 
& а while inspecting а wireless telegraph installation which he had 
erected. | 

Capt. Andrew Н. Scott (R.E.), aged 29, who was also killed on July 31, 
is said to have been one of tho first British officers to take up wireless 
telegraphy. | 

Gunner Arthur Holt (К.Е. А.), aged 22, formerly employed by the 
United Electric Car Co., has been killed in action. 

. Pte. J. Audsley (Liverpool Regt.), formerly employed on the Blackpool 
Corporation tramways, has been killed. | 

Gunner Goo, Wilson (R.G.A.), formerly employed on the Burnley 
tramway s, has died of wounds. 

Pte. H. Akred (8. Lanes. Regt.), formerly an Accrington tramcar 
conductor, has been killed. . | 


PERSONAL. 


MILITARY APPOINTMENT.—We are informed that Company Sgt.- 
Maj. Fenton (Lancashire Fusiliers) has teen appointed a Second 
Lieutenant in the 3rd King’s Liverpool Regt. He was a tramcar 
driver in the employ of the South Lancashire Tramways Co. prior to 
the war, and had previously served over 21 years with the Colours 
and retired with a pension. 


It is 
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SHORT-CIRCUIT HEATING IN POWER STATIONS AND TRANSMISSION LINES.* 


BY LUDWIG BINDER. | 


The question arises as to whether there is an excessive generation 
of heat in the machinery, transformers or portions of the network, 
when the switches do not open at once on short-circuit. It seems 
obvious that the excessive current on short-circuit should be broken 
at once, in order to avoid electrical and mechanical stresses. With 
direct-current machines, excessive sparking makes this very neces- 
sary, and quick-acting cut-outs are, therefore, universally em- 
ployed. In these cases the power stations used to be of moderate size, 
and from the 'bus-bars a number of consumers were supplied. If a 
short-circuit occurred on one of the connections, it could be cut out 
without affecting the others. Polyphase stations were originally 
similarly constructed. But with an extended field of operations, 
other methods were necessary ; each consumer could not be sepa- 
rately connected to the power station. Vast networks have grown 
up, which can be subdivided by switches; experience has shown 
that these switches cannot be openod suddenly. On the many 
miles of transmission line, all sorts of momentary disturbances take 
place, and if the switches always opened there would be no question 
of any kind of continuous supply, and it is on this continuous supply 
that consumers lay the greatest stress. Therefore, switches on these 
kinds of circuit only open after the disturbance has lasted for a given 


length of time, which is usually fixed at something between 1 and 10 - 


seconds. There are two different types of adjustment, and both are 
equally effective with heavy currents. But all the switches on a 
. network are not adjusted to cut out with equal speeds. Small con- 
sumers on the outskirts are cut out first, and the switches con- 
trolling heavier currents cut out later. For instance, there may 
be several consumers joined up successively on one main, and 


switches would then be so arranged that they are cut out one after . 


another, in periods varying from 1 to 5 seconds. Thus, if the short- 
circuit occurs at the extremity of this line, the furthest switch would 
open in 1 second, and relieve the rest of the line of any further burden. 
This grading of the times in which the cut-outs act prevents the whole 
line from being disconnected ; in the case of a considerable network, 
these times may vary up to 10 seconds, and there is usually a differ- 
ence of 1 second between two successive cut-outs. But these con- 
siderations are not always taken into account, and then complaints 
are made that the switches are not in order, owing to frequent occa- 
sions on which the cut-outs act. It is then generally found that 
there is no proper grading of the times, and that the generator 
cut-outs open at every trifling short-circuit. Some people seem 
afraid of allowing a short-circuit to continue, owing to the serious 
mechanical stresses. But these stresses are so sudden that the 
windings must be constructed to withstand them. Ап oscillo- 
graphic record is given by the author, showing the current on the 
short-circuit of a 7, kw. machine. It shows that in 0-01 second 
the current reaches à maximum and then falls fairly quickly. Тһе 
short circuit was broken by a switch with an automatic cut-out. 
In spite of the fact that it was set to operate instantaneously, this 
only took place after 15 periods; the frequency was 50, and the 
time occupied was, therefore, 0-3 second. The stresses are propor- 
tional to the square of the eurrent, and are greatest at the first onset. 
. A Another question is as to the temperature effects, and these will 

now be considered. The author includes some of the substitute- 
metals, now commonly used in Germany, such as iron, aluminium 
and zinc, in his consideration of the problem ; but, in the present 
abstract, the case of copper will be the only one to be discussed. 
Suppose a conductor to be stretched freely in air and to carry a 
steady current, then its heating depends on an exponential law, and 
on the time-constant Т, which for a wire with a diameter of 8 mm. is 
about 10 minutes. For our present purpose, the start of this curve 
is the important part, and is approximately.a straight line. It may 
therefore, be assumed that the heat is stored up in the conductor, 
and this is true for machines, transformers and cables. The author 
then enters on simple mathematical calculations, which show that 
the heating depends on the physical constants and on the current 
density. The form of the section is of no importance; and it is 
assumed that the electrical conductivity is constant, though it 
actually varies with the temperature. (The author adds a note 
explaining how this variation of conductivity can, if desired, be 
taken into account.) These calculations lead to formule for copper, 
aluminium, zinc and iron, and a table of figures is added, showing 
how many degrees Centigrade the temperature rises in one second 
for different current densities. This table is reproduced below, it 
being understood that for longer periods the temperature-rise, as 
stated, must be multiplied by the number of seconds during which 
the short-circuit lasts. 


* Abstract of an article in the ''Elektrotechnische Zeitschrift, Nos. : 


44 and 45, 1916, 


Table showing the Rise of Temperature per Second for Conductors of Different 
Metals. 


Current density in amperes per square millimetres. 


10 ...20 ...30 ...40 ... 50 ... 60...70 ...80 ...90...100 

Degrees Centigrade. 
Copper ......... 06 23 52 93 15 21 28 37 47 58 
Aluminium .... 14 54 12 22 34 49 71 86 110 13 
ЛТА 2610 12 40 65 90 120 160 200 250 
ТРОПЫ i 48 19 43 76 120 172 230 304 385 476 


» On short-circuit the losses in the copper conductors are the most 
serious in the case of generators, the iron losses being almost negli- 
gible in comparison. The heat is almost confined to the winding. 
The connecting pieces between the conductors in the slots are 
obviously in this category ; they have time-constants ranging from 
15 minutes to 1 hour. The conductors in the slots are in fairly 
close contact with the iron, to which they give off a good deal of 
heat. But to all intents and purposes, the temperature in the con- 
ductor rises according to the exponential law in a manner similar to 
that of a wire freely suspended in air. The time-constant is of the 
order of a few minutes; therefore, for a short-circuit, lasting less 


. than 10 seconds, there is no question of any conduction of the heat 


to the iron. (This time-constant is quite different from that which 
is found for normal working of the machine, where it may vary from 
15 minutes up to several hours, values, perhaps, 30 times that given 
above.) When the short-circuit агівэв; a very sudden rush of current 
takes place; the current then falls, but not entirely symmetrically 
until it reaches a final definite value. This is clearly shown by 
oscillographic records. Attempts can be made by exponential 
approximations to determine some kind of curve by which the first 
rush of current declines to the final value; knowing the final value, 
we can then determine approximately the value of the first rush of 
current. In unfavourable cases the first rush may reach a value 
equal to 15 times the normal current, and the final permanent value 
of the short-circuit current would be at the most three times that 
of the normal current. The normal current-density would be 
between 2 and 3 amperes per square millimetre, and may be taken 
in large machines to have an average value of 2-5 amperes per square 
millimetre. From formule and curves, which are used as approxi- 
mations, the author deduces on this basis the following results, viz. : 


Length of short-circuit in seconds EN 2l (uu. 2^ we 0 s AO 
Current density in amperés per sq. mm. 7  ... 22 15:5 ... 12 
Rise in deg. C....................... — Зз... 5-7 T .. 85 


Actually the figures would be rather higher than these, as the 
effective resistance might easily be twice the direct-current resis- 
tance. In spite of this, there can be no serious question of any 
dangerous heating. 

In the oase of transformers, it is easily seen that, when the short- 
circuit arises, all the heat is stored in the windings. In the case of 
air-cooled transformers, the iron core is the only thing that could 
absorb any of the heat, but as it js separated by an air-gap or by 
thick insulation, it is impossible that in the short period during 
which the short-circuit lasts, there should be any large heat ex- 
change. In oil-cooled transformers, things are certainly different ; 
the oil is certainly in intimate contact with the windings, but th? 
heat which passes into the oil is still negligible. Even for the outer 
layers-of the windings, there is a time-constant of the order of several 
minutes. The strength of the short-circuit current depends on the 
conditions of operation. Suppose the transformers to be connected 
between the generators and the "bus bars; then, in case of a short- 
circuit between one of the transformers and the “bus bars, the 


, current through the transformer can in no case be greater than that 


given out, by the generator. The transformers introduce inductive 
and ohmic effects ; the currents, therefore, have somewhat smaller 
values than in the case of generators, which have just been con- 
sidered. The heating effects may be taken as 85 per cent. of those 
for the genrators alone. "The current density in transformers varies 
within wide limits according to the make. For heavy outputs, 1t 
may be taken at 2-5 amperes per square millimetre, which is about 
the same as with generators. Thus, if the short-circuit lasts even as 
long as 10 seconds, calculation shows that the temperature might 
rise as much as 6°C., and this is negligible. 

The case is, however, not so favourable when the transformers are 
supplied from the "bus bars to which the generators are directly 
connected. Then a short-circuit on the consumer's side of a trans- 
former is fed by all the generators. This case is, therefore, different. 
By the aid of formule and elementary considerations, the author 
comes to the conclusions on which the following table is based. The 
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conditions are admittedly rather complicated, but these figures give 
an approximation of results which may arise under the circum- 
stances :— 


Length of short-circuit in seconds......... A 2 Ya, ЛО oe 10 
Mean current density in amp. persq.nm. 51 ... 45 ... 38 ... 35 
Temperature rise in deg. C. ................ 15 .. 235 ... 42  .. 70 


The highest short-circuit current densities occur in transformers . 


in the case ір which a relatively small transformer is connected to the 
'bus bars of a large power station. This case always occurs when 


current is taken for auxiliary purposes in the power station from . 


such a transformer. If there is a short-circuit on the low-tension 
side, then the current is limited by the relatively high transformer 
resistances. The reaction on the generators cannot be great, and 
the voltage is maintained to a large extent. In such a case the con- 
tinuous short-circuit current is practically the same as that wh:ch 
flows at the first onrush. Calculations show that in such a case 
there may be a rise of 33°C. in a second. There ought, therefore, 
in such cases to be no great delay before the switches open. 
however, this is thought inexpedient, the short-circuit current should 
be limited by increased magnetic leakage.in the transformer or by 
special choking coils. In all cases in which the transformer is joined 
to the power station by & considerable length of cable, as in the case 
of a sub-station,there is a very considerable choking-coil reaction ; 
there is, therefore, no interest attaching to this case. 

As for switches, something depends on the method on which they 
are employed. Let us first suppose the oil switches to be connected 
between the generators and the 'bus bars. The coils of the cut-outs 
are the most sensitive parts of this cirouit, on account of the cotton 
insulation. These coils are usually constructed to carry 2 amperes 
per square millimetre. In the examples we have already discussed, 
this current density might be expected to rise to 50 amperes per 
square millimetre. This corresponds to a temperature-rise of 73°C., 
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which is scarcely serious, seeing that it only lasts for such a short 
length of time. The conditions are not so satisfactory if the short- 
circuit takes place on the outer network. Suppose the short- 
circuit to take place near the power station, then the current depends 
on the total output of the generators. If the short-circuit is on a 
comparatively unimportant branch of the network, then the rush of 
current will be correspondingly heavy, having regard to the current 
usually carried. There can, therefore, easily be excessive heating 
in the coils of the oil switch, which separates the short-circuit from 
the 'bus bars. But the heating lasts only for the fraction of a 
minute, and this must be taken into account. It seems that a maxi- 
mum temperature of 185°C. is permissible with cotton. The tem- 
perature might be 85°C., before the short-circuit, and this would allow 
а temperature-rise of 100 deg. According to the author's formule 
and calculations, this would allow a current density of 130/4/t, and 
he concludes that the ratio of the permanent short-circuit current 
to the normal current carried by the oil-switch ought not to exceed 
the limit 50/4/t. These unfavourable conditions only arise on con- 
nections for very small currents. In such cases the oil-switch must 
be capable of carrying the short-circuit current of the whole station. - 
This would require a very large switch. It is, therefore, desirable 
to limit the current by special choking coils, or to use subsidiary 
"bus bars, separating them from the main 'bus bars by choking coils 
and oil switches, and from the network by other oil switches. 

As for cables the highest relative current densities occur in short 
conhecting lengths or in cables joining neighbouring power stations 
or sub-stations, in which cases serious heating may take place. But 
with transmission lines, in which the current density is kept low on 
account of voltage-drop, serious heating is not to be anticipated. 
The author concludes with the consideration of iron, zinc, and alu- 
minium mains, with which the conditions are much more favourable 
than might be expected. 


SIEMENS ROTARY CONVERTERS. 
(Concluded from р. 701.) 


Power FACTOR. 


From Fig. 6 it is apparent that the greatest rating can be obtained 
when the power factor in the armature itself is unity. Seeing that a 
transformer is nearly always necessary with a rotary converter, 
there ia always a difference between the power factor in the high- 
tension circuit and the power factor in the rotary converter armature 
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Fic. 6.—CoMPARATIVE RATINGS OF SINGLE-, THREE-, Four- AND SIX- 
PHase ROTARY CONVERTERS AT VARIOUS Power Factors. 


itself. If the power factor in the armature is unity, then the current 
in the high-tension circuit wi ] lag behind the voltage by an amount 
depending on the reactance in the transformer. 

The relation between the power factor in the rotary converter 
armature and the voltage on the direct-current side at any partieu- 
lir load із, of course, in the contrcl of the desiguer, and it is, therefore, 
possil | > to design the complete rotary converter equipment so that 
any desired power factor (within reasonable limits) can be obtained 
on the high-tension side of the trensformer. It is the power factor 


on the high-tension side which is of interest to the purchaser, since 
that is the power factor which is impressed on the mains feeding the 
plant. 

In the case of compound-wound rotaries, where the voltage on the 
direct-current side is dependent on the load, it follows that the 
power factor is also dependent on the load. In the case of shunt- 
wound machines, however, it is possible at any load to adjust the 
excitation of the rotary, so that at one particular voltage a particular 
power factor is obtained. 

Some purchasers specify that the power factor at full-load on a 
compound machine, or at some special voltage on a shunt-wound 
machine, should be leading, say, 0-95 or 0-9. It should be borne in 
mind, however, that in order to comply with such a requirement a 
larger armature is necessary, and the efficiency is reduced, and it 
very often happens that the additional expenditure involved is not 
justified. This is particularly the case with small machines up to, 
say, 500 kw., the leading wattless component of which would not be 
sufficient to make very much difference to the total power factor of 
the circuit unless the network itself is very small in comparison 
with the output of the converter. 

In general, it may be said that rotary converters are not suitable 
for power-factor correction, since they are essentially machines 
which run best at unity power factor. This is apparent from Fig. 6, 
which shows how the rating is affected by the unequal distribution of 
heating which is caused by departure from unity power factor. __ 

It should be borne in mind also that, apart from this unequal dis- 
tribution of heating, a lagging wattless component of current in the 
armature has a de-magnetising effect on the main field poles of the 
machine. This de-magnetising effect has to be counteracted by 
the provision of extra copper on the field poles, and the extra cost 
which is thereby involved is, in a number of cases, not confined 
simply to the cost of the copper, since frequently the extra copper 
cannot be accommodated on the field poles without adopting the 
next larger size of frame. The use of the rotary converter as a 
power-factor corrector, therefore, involves not only extra cost in the 
provision of a larger machine, but also loss of efficiency. 

In the case of booster rotaries the power factor is independent of 
the voltage, and by means of the special system of field windings 
which is illustrated in Fig. 5, Siemens booster rotaries are so designed 
that. whether shunt or compound, the power factor on the high- 
tension side is maintained at some predetermined figure. For the 
reasons given above it is best that this predetermined figure should 
be unity, but the arrangement of windings permits of maintaining 
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the power factor constant at any value desired, provided that value 
is within certain limits. 
PARALLEL RUNNING. 


The voltage characteristic of a rotary converter is considerably 
flatter than that of a normal direct current generator. This is 
obvious when it is remembered that the armature reaction of a 
rotary converter is practically nil. Hence, if it be required that a 
rotary converter shall run in parallel with a standard direct-current 
generator, it is necessary to provide a rotary converter with a reverse 


series winding so as to increase the drop between no-load and full-load, : 


COMMUTATION. 


The problem of sparkless commutation of rotary converters is very 
different from the same problem when considered in regard to direct- 
current generators. In the case of a direct-current generator the 
principal difficulty in obtaining sparkless commutation is the large 
armature reaction. In the case of the rotary converter, however, 
the armature reaction is so small that at normal toads it is prac- 
tically negligible, and the duty of the commutation pole is almost 


solely to overcome the reactance voltage in the short-circuited coil. . 


It may, therefore, be said that the commutating qualities of rotary 
converters can be made considerably better than those of direct- 


current generators, and it is partly for this reason that the overload * 


capacity of the rotary converter is so great. 

. It should be noted, however, that neutralisation of armature 
reaction only takes place at steady loads. In the event of a sudden 

heavy overload or short circuit on the direct-current side of the 


Fio. 7.—D1IAQGRAM OF CONNECTIONS FOR SYSTEM OF EXCITATION FOR 
REVERSIBLE OR INVERTED ROTARY CONVERTERS.. 


rotary converter, it is apparent that the direct current in the arma- 
ture may be momentarily considerably greater than the alternating 
current, and as a result there is momentarily a very considerable 


armature reaction comparable with that in a direct-current gene- 


rator. | 

The cqmmutation poles of Siemens rotary converters are so 
arranged that liners consisting of thin sheet iron of known thickness 
may easily be inserted between the commutation pole and the frame, 
and the air gap of the commutation pole may, therefore, be easily 
adjusted either on test at the works or after erection on site. 


THREE-WIRE BALANCING AND INVERTED RUNNING. 


Rotary converters with transformers can be arranged to act as 
balancers on three-wire systems, utilising the transformer itself as & 
static balancer. In such cases the centre points of the secondary 
windings of the transformers, whether six or four-phase, are con- 
nected to the mid-wire on the direct-current side in exactly the same 
manner as the centre point of a static balancer is connected to the 
mid-wire in cases of direct-current generators fitted with slip-rings 
for balancing purposes. | 

For machines which have to act as balancers on three-wire systems, 
alternate commutation-pole windings are connected in opposite 
sides of the system, so that in the event of a large variation of load 
on one side of the system only, the necessary modification of the 
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commutation- pole flux is obtained. This, of course, would not be the 
case were all the commutation-pole windings in one side of the sys. 
tem and the heavy overload occurred on the other side. 44 seg 

Any rotary converter is capable of converting either alternating 
current to direct current or direct current to alternating current, but 
in cases where conversion from direct current to alternating current 
is required it is necessary carefully to consider the effect on the rotary 
converter of à varying load or a varying power factor. l 

When a rotary converter is converting from direct current to 
alternating current it is ranning as a direct-current shunt or com- 
pound motor, and its speed, therefore, is dependent on field strength, 
If the power factor of the load varies there is a variable de-magneti- 
ing reaction in the armature of the rotary, and unless means are 
taken to prevent it, the speed of the machine, and hence the fre- 
quency of the alternating current which it supplies, will vary accord- 
ingly. If the rotary converter, when running inverted, is running in 
parallel with synchronous alternators of capacity considerably 
greater than itself, then the rotary itself will have no option, but to 
run at the same frequency. Correct division of the load between 
the rotary converter and the alternator is then a matter of adjust- 
ment of the alternator field strength or of the voltage on the direct 
current side. ` 

In most cases, however, where rotary converters have to run 
inverted, they will be running alone, and in such cases it is necessary 
to provide special means for excitation of the rotary converter 90 & 
to avoid the above-mentioned variation in speed and frequency on 
loads of varying power factor. 


On Siemens inverted rotaries the main excitation 

' of the machine is still provided from the commutator 

of the rotary, and the necessary adjustment in the 

excitation to counteract the tendency to speed 

variation is provided by an auxiliary exciter. Thi 

principle—namely, of taking the main excitation from the converter 

commutator itself and providing auxiliary means for the extra exci- 
tation—has two important advantages as follows :— 


l. In the.event of the auxiliary source of excitation failing, the 
main excitation is still available, and the danger of the machine 
running away is very considerably limited. 

2. The auxiliary excitation can be provided at a very low voltage, 
80 that.there is no tendency to flash over on the small commutator 
of the auxiliary exciter which would be present if it were designed 
for the full voltage of the machine. 


The system of excitation on Siemens inverted rotaries is illu- 
trated in Fig. 7. | 

The exciter consists of an armature provided with commutator 
and three slip-rings, and an unwound field magnet. There is pro- 
vided a series transformer with the primary connected in series with 
the main alternating-current circuit; and the secondary connected 
to the three slip-rings of the exciter. К 

A field flux in the exciter is set up by the armature reaction due 
to the current in the secondary of the series transformer. А P.D. is 


_therefore generated at the commutator of the exciter, and this P.D. 


varies with the power factor of the main alternating-current load, 
owing to variations in the armature reaction. 

The commutator of the exciter is connected directlv across the 
auxiliary shunt winding of the rotary. Any variation іп ће power 
factor of the alternating-current load therefore causes variation in 
the current passing through this auxiliary shunt winding. The field 
strength of the rotary is this maintained at the correct value for 
constant speed, in spite of variations in the power factor of the load. 
It should be noted that this arrangement actually preventa variation 
in speed, and does not merely exert a corrective action on a variation 
of speed which has already occurred, as is of course the case where a 
direct-coupled plain exciter is used, the effect of which on the excita 
tion of the rotary is dependent on an increased or decreased speed. 


SPEED ОЕ Rotary CONVERTERS. 


There has been during the last five years a noticeable tendency on 
the part of British manufacturers to increase the speed for which 
rotary converters are designed, particularly for 50-cycle and 60-cycle 
machines. Part of this tendency is no doubt due to the all-round 
increased competition and consequent wish to cheapen designs s* 
much as possible, though such reduction is not realised. so easily m 
rotary converters. There is, however, in the case of rotary cor- 
verters, a much more important reason for increasing speed than that 
of reduction in price—viz., the fact that an increase in в is accom- 
panied by an increase іп the stability of the machine, and a large 
reduction in its tendency to flash over. | 

‚ Progress in commutator construction has now rendered it possible 
to run at considerably higher speeds. It can be. very easily shown 
that the distance between brush arms on rotary converters for any 
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particular frequency is directly proportional only to the peripheral 
speed of the commutator. Hence the object of. the modern rotary- 
converter designer is to raise the peripheral speed of the commutator 
to such a value consistent with good commutation and mechanical 
safety, as to obtain the same distance between brush arms as in the 
case of direct-current generators and low-frequency rotaries. 

A further result of the increase in speed is that it is possible to 
provide the machine with a much heavier and more effective damp- 
ing winding, owing to the smaller number of poles, and, therefore, 
larger space available. Further, in the majority of cases the use of a 
high speed enables a single-turn armature coil to be adopted, thus 
reducing the reactance voltage and allowing considerable latitude in 
the design of the commutation pole. High-speed machines, there- 
fore, are generally capable of heavy overloads, and are much more 
stable on short circuits than low-speed machines. 


TRANSFORMERS. 


It has been pointed out above that owing to the fixed ratio between 
the voltage on the direct-current side and on the alternating-current 
side of a rotary converter, transformers between the slip-rings and 
the source of supply are necessary in the majority of cases. The 
general design of the transformers which are used with rotary con- 
verters does not differ largely from the ordinary type of power trans- 
former. у Siemens transformers for use with rotary converters are 
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Fio. 8.— TRANSFORMER WITH EXPANSION VESSEL. 


either of the “core” or the shell" type. Inthese a special feature 
is the expansion vessel. The object of this expansion vessel is to pre- 
vent the formation of sludge in the oil, and to prevent the entrance of 
moisture into the main transformer tank. It is illustrated in Fig. 8, 
and, as will be séen, consists of a small external tank mounted 
above the top of the main transformer tank and connected thereto 
by a pipe in which there occurs an inverted U-section. The whole 
arrangement, comprising the main transformer tank, the pipe and 
the expansion vessel, is filled with such a quantity of oil, that when 
cold the oil level is about half-way up the expansion vessel. The oil 
in the main tank is, therefore, under a slight head, and it is necessary 
that the cover of the transformer and the terminals should be en- 
tirely oil tight. | mE 

One of the results of this arrangement is that there is no air space 
above the oil in the main transformer tanks. In the event, therefore, 
of a short circuit inside the tank, there is no risk of the formation of 
&n explosive mixture. 

When the transformer is on load the oil expands, and is driven out 
of the main tank through the pipe into the expansion vessel. It is 
cooled either on the way or on reaching cold oil in the expansion 
vessel, and the only surface of oil which is in contact with the atmo- 
sphere is the surface in the expansion vessel. There is a very small 
difference of temperature between this oil and the atmosphere, and 
there is, therefore, very little tendency to formation of sludge (which 
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is caused by the oxidation of hot oil in contact with the atmo- 
Sphere) | 

When the transformer cools down the oil contracts and the lével in 
the expansion vessel falls, but the main transformer tank still remains 
quite full of oil. Any moisture which may be condensed can only 
collect in the expansion vessel itself where it collects at the bottom 
and may be drawn off. No moisture can reach the main tank, since 
in order to do so it would have to rise above the oil in the inverted 
U-section of the connecting pipe. 

We have taken the above description and discussion on rotary 
converters from a pamphlet issued by Siemens Dynamo Works, Ltd. 
The pamphlet also gives information on the starting of rotary con- 
verters, and a statement of data required when inquiring about. 


——Ó eea | 


MULTIPLEXING IN CABLE TELEGRAPHY.* 


BY GEORGE O. SQUIER, PH.D. 
(Brigadier-General, Chief Signal Officer, U.S; Army.) 


The use of alternating currents in cable telegraphy offers the 
great advantage that multiplexing is made possible. Among the 
many schemes which may be utilised, the method of using separate 
cables for sending and receiving, transmitting several messages on 
one cable and receiving a corresponding number on another, seems 
to offer the best solution of the problem where the volume of traffic: 
warrants. Wethus eliminate at once the artificial cable, which is an 
indispensable element in duplexing, and also avoid the troubles 
incidental £o the accurate balancing of the duplex bridge. 

The transmitted current is very large as compared with the re- 
‘ceived current, and any deviation from perfect balance in the ordinary 
method of duplexing may introduce disturbing effects on the receiver. 
Even in using very low frequencies, say, 5 cycles per second (150- 
cable letters per minute), the ratio of the transmitted to the received 


. Fic. 1.—TRANSMITTING TERMINAL. 


current in a long cable is about 20,000, and this ratio increases very: 
rapidly as the frequency is increased. It is difficult to balance out 
the large transmitting current to a sufficient degree so as not to 
affect the receiver, and this limits the sensitiveness of tho receiver 
and the speed of signalling. Even with all the refinements in balanc- 
ing, the most that can be accomplished at present is the simultaneous 
sending and receiving of one message at each end of the cable. 

In the plan proposed here of using two separate cables, one for 
sending and the other for receiving, the difficulties from balancing 
are completly removed, and the working capacities of the cables 
greatly increased. | 

- The method is shown in Figs. 1 and 2. In Fig; 1 an arrangement. 
is shown for transmitting three messages simultaneously оп ‚опе 
cable. We have here three, local transmitting circuits coupled to the 


. cable, the frequency of each transmitter being different from any 


one of the others, say, 6, 8 and 10 cycles. In each local transmitting: 
circuit two loop circuits are included which are separately tuned to 
the frequencies of the other two transmitters, offering thereby a 
high impedance to the current flow of these frequencies, thus pre- 


.venting the transfer of current from one transmitting circuit to the 


others. To further check any transfer of current from one local 


* From the “ Journal" of the Franklin Institute; slightly abbre- 
viated. 
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circuit to another, the intermediate circuits 1, 2, and 3 are intro- 


duced through which E.M.F.s of opposite phase to that induced by 
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Fic. 2.— RECEIVING TERMINAL. 


way of cable transformers are induced, and thus balancing out any 
residual effect from one circuit on another. 
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In Fig. 2 a receiving terminal of a cable is shown in which three 
circuits are used for the reception of three messages simultaneously. 
Each receiving circuit is coupled to the cable through an intermediate 
circuit. In each intermediate circuit two loop circuits are included 
which are separately tuned to the frequencies of the signals which are 
to be excluded from that particular receiver, each receiver responding 
accordingly only to a signal of one predetermined frequency and ex- 
cluding the others. Loop cireuits may also be introduced in the 
receiver circuits, and thus further increase the selectivity. 

In the arrangement described above, the disturbing effects of 

local transmitter on receiver, characteristic of duplexing, are elimi- 
nated, and detectors and amplifiers of much greater sensitiveness 
may be employed. 
k. Three transmitters and three receivers are shown, so that two 
cables could handle three messages both ways, but the method is not 
limited to this number. It would be necessary to increase the 
number of loop circuits and intermediate circuits employed in the 
transmitting “and receiving circuits, but this would not offer any 
serious difficulties. The experience with radio- -telegraphy offers a 
similar case. The practical solution at present used in radio- 
telegraphy is to employ two separate antennæ, one for transmitting 
and one for receiving, the pair furnishing the complete telegraph 
terminal. 

The present war has emphasised the supreme importance of 
ocean cables as never before in the history of the world. As soon as 
peace is established a comprehensive plan of cable laying based on 
the maximum of international service, will deserve careful considera- 
tion. 


NOTES ON THE DESIGN OF ELECTROMAGNETIC MACHINES. c 
2. ALTERNATING-CURRENT GENERATORS. 


BY STANLEY' PARKER SMITH, D.6C, 


(Continued from page 699.) 


3. E.M.F. INDUCED IN THREE-PHASE WINDINGS. ' 

Coil-span Factor.—In the previous article it was shown that 
the fundamental of the E.M.F. induced in a coil of Te turns 
rotating uniformly in a steady field is :— 


е, = TevL1075B,(sin Өх--вїп Oz’) 
—2TwL10-8B, fe; sin Ox 


— 


=e, sin 62, 


where fe} —cos 5 =сой-врад factor'of the fundamental. 

Extending this for any harmonics that may be present in 
the B-curve, we have in а precisely similar manner for the 
amplitude of the nth harmonic :— 


En —92TowLB fan 10%, . 
where /һ==соз п-=сой-врап factor of the nth harmonic. 


Thus the instantaneous E.M.F. induced in a coil whose span 
differs from a full pole-pitch л by the angle e will Бе, 


ее; sin 02-е sin 30:2-.........--en sin пд. . . (1) 


Distribution Factor.—For a group of эп coils in series and 
having E.M.F.s displaced from one another bv the angle y. we 
found for the fundamental, 
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where — fg&;————  —distribution factor of fundamental. 
! 


2н 5m 


2 


Similarly, for the nth harmonic, 


mo 
hod еп — mn Hen, 
* The first article of this series dealt with Continuous-current Machines 
and the first part appeared in THE Evectrictan of June 2nd, 1916 
(Vol. LXXVIL, p. 250). 


A 


. m 
sinn — 


—distribution factor of the nth harmonic. 
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Thus the instantaneous value of the E.M.F. induced in the 
Pte of m coils will be :— 


"е==/лу me; sin O-+fmasmes sin 30-4... ...- матек sin nô. 
—2mT,vL10* S fmi fa B, sin 6+. —— esf. sin n0) (2) 


where 0 is measured form the middle of the group. 


If a phase consists of one group of coils, or a number of 
similar groups, i.e., if p'—1,then the above. expression repre- 
sents the phase E. M.F. 


Group Factor.—ln general a phase consists of p' groups of 
coils in series, the successive groups being displaced from one 
another by the angle x: These p' pressures of a phase are 


then summed up їп the:same way as the m pressures of the 


coils in a group, and the phase pressure becomes :— 
Х17е= ју me, sin 0-4.........--fgn fmn men sin n0. 
—2TvLIO^f,, fi, fe, B, sin 0-....... fen f nn fen Bn sin n0). 
—2TvLI10^*( f, B, sin 04... AE н sin б). . . (3) 


where T—p'in T. —turns per isse in series, 
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Winding Factor.---The winding factor is defined as the pro- 
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duct of thefcoil-span, the distribution and the group factors; 
that is, for the nth harmonic the winding factor is 


= ealan on | 


f 


sin jee sin n PX 
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Each of the three factors contained in the winding factor may 
be equal to or less than unitv, and we must now see how the 
arrangement of the winding affects the magnitude of the 
harmonics in the pressure wave. 

In passing, it may be mentioned that the common case for 
alternators is the single-layer winding with a whole number of 
slots per pole, with the result that in a three-phase winding the 
equivalent constant span of the coils is equal to a pole-pitch 
and all pole-pairs are alike. In consequence of this, € and x=0, 
во that fen —1 and fyn==1, whence we get for this case fn=fmn, 
and a—p or p'—1. 

Effect of Coil-span Factor.—Since the coils lie in slots the 
coil-span must be equal to a whole number of slot-pitches У, 
and in Figs. 3 and 4 it was shown that the variable-span coils 
of a single-layer winding can be replaced by constant-span 
coils, without affecting the induced E.M.F. in any way. Ina 
three-phase winding the equivalent constant span of a single 
layer winding is equal to a pole-pitch with a whole number 
of slots per pole, and less than a pole-pitch when the 
number of slots per pole is a fraction. In the double-layer 
winding the coil-span can be greater than, equal to or less 
than a pole-pitch. Thus the deviation & of the coil-span 
from a pole- pitch may or may not be equal to zero. 

With full-pitch coils, £—0, so that f«n--cos ne/2—1, and the 
shape of the curve of E.M.F. induced in a coil is identical to 
that of the 43-сигуе. 

When the deviation ғ from a full pitch is small, the values of 
fen for the fundamental and the harmonics of а low order are 
not much affected. TRA 

By suitably choosing the coil-span—as is mostly possible in 
double-layer windings, and to a limited extent in single-layer 
windings, we can suppress any desired harmonic in the coil 
EMF. To do this we must make ==л/п, where n is the 
order of the harmonic it is desired to suppress, for then 


fon= cos ng/2— cos nz/2n—0. 


(1.) Suppression of Third Harmonic.—The third harmonic is 
often troublesome in three-phase systems where the neutral is 
used, and one way of suppressing it and its multiples is to make 
the coil-span equal to two-thirds of the pole-pitch, i.e., є=л/3. 
Then for n—3, f«4—cos Зл/6=0, or for n=9, f4—cos 9л/6:=0. 
In the case of a double-layer winding, where it is specified that 
the third harmonics shall be suppressed in the phase pressure, 
this method can be used with advantage, because of the 
economy in overhang copper. At the same time it must be 
remembered that the output of the machine suffers, due to 
the fact that the coil-span factor for the fundamental becomes 

Ју=соз x/6—34/3/2, which is only 0-866 of the value for full- 
pitch coils; so that this is not a practice to be resorted to with- 
out good reason. 


(1.) Suppression of Tooth Effects.—It is often required to 
suppress the effects of the spacing of the coils in slots and the 
swinging of the flux occasioned by the teeth. This also can be 
done by giving the coils the proper span. For this purpose 
we make the number of slots per pole-pair 2Q odd. The coil- 
span then differs from the pole-pitch by an odd multiple of 


half slot-pitches; thatis, === | where z--1, 3, 5, &с. 
* Since the flux swings with a frequency of 2Q times the funda- 
mental there will be an E.M.F. of this frequency induced in 
tach conductor. In the coil E.M.F., however, we find for 
и=20—а possible harmonic, since 2Q is odd—the coil-span 
factoris — * 
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Thus with an odd number of slots per pole-pair, all tooth 
effects are suppressed in the coil pressure, and therefore in the 
phase and terminal pressures also. 

To obtain an odd number of slots per pole-pair we have only 


to adopt one of the means indicated in the preceding section. 


Thus in a two-pole machine with a single-layer winding, 
adding three empty slots gives the désired results. For 
example, with six slots per pole and'phase, the three phases 
require 36 slots, and 3 extra slots brings the total up to 39 
—aán odd number—which at the same time does not upset the 
symmetry of the phases. 


Effect of Distribution Factor.—The effect of the phase-spread 
is taken into account by the distribution factor : 


. "UL 
sin n y 


f тп V 
' msinn~ 


2 


where y is the phase displacement between the E.M.F.s induced 
in successive coils. 

As far аз the phase of the induced E.M.F. is concerned, all - 
the conductors in a slot can be regarded as a single coil-side. 
In all windings, then, where successive coils in the winding are 
displaced from one another by a slot-pitch y, we can substitut 
y=y=7/Q, whence we get | 


Um my ae тл 
Sinn —- sinn—- 
| 2 Ф 2 
fma— — —— 
т sin n У m sin т 

2 Q2 


The above expression holds for nearly all single-layer wind- 
ings and for double-layer lap windings, but only for wave 
windings where a— p—a rather rare case. The ordinary wave 
winding falls under the treatment of uniformly distributed 
windings, as far as the distribution factors are concerned. 

We shall first examine the effect of the number of slots on 
the distribution factor, and then the effect of the phase-spread 
on the distribution factor. 


(1.) Effect of Number of Slots on Distribution Factor.—When 
the number of slots per pole is an integer the magnitude of 
the. distribution factor fma follows & definite series depending 
upon the number of slots per pole-pair 2Q. On the other 
hand, when the number of slots per pole is a fraction, the 
values of fma approximate those for a uniformly distributed 
winding. | a. 

With a qwhole number of slots per pole, i.e., Q—integer, we 
have Q=3q, and with the common narrow phase-spread the 
distribution factor becomes | 


sinn ae sin n^ 
Sun= pim m T 
q sin Q2 dunno 


Since n can be апу odd number we can write : n=M6q +2, 
where z is any odd number, 1, 3, 5, &c., and M is any number 
whatever, 0, 1, 2, 3, &c. Substituting for n we get 


sin (M6q +2) e 


| fimn=fm(M6q+2)= E 


q sin (M6q +-z) 6 


: л 
sin z.— А 
== L— — fax or ug. 
ЕА. 
sin z- 
| TT gg o 
Thus, with a whole number of slots per pole, the magnitude 
ог the distribution factor is a series of the form : 
fmi m(6q+ r) mf maa) —fmasqer) == ZEE 
Or fm ==fin(67 кту =fm(129¢+1) ея) == wey 
Јаз Јава +з) =fm(199+3) —fmüsis3) . .. 
and sae qr 
"These are shown worked out in Table IL. 
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Table II.— Distribution Factors, fm», for Three-phase Single-layer Windings with Whole Number of Slots per Pole. (Q=3q.) | 
а= 0/3. | | 6 7 8 9 | 10 |. Winding 
Se eu Le ud ———— | uniformly 
Q=slots/pole. | | 18 21 24 әт $0 | distributed, 
h 0-957 0-957 0-956 0.955 . 0-955 0-955 
0-644 0-642 0-641 0-640 | 0-639 0-636 


0-197 

| —0-145 
— 0-236 
— 0-102 
0-092 
0-172 
0-084 

— 0-084 
—0-172 
— 0-092 
0-102 
0-236 
0-145 
—0-197 
— 0-644 
— 0-957 
— 0-957 
— 0-644 
— 0-197 
0:145 

|| 0-236 
0-102 

— 0-092 
—0-172 


0-084 
0:172 

. 0-092 
— 0-102 
— 0-236 

— 0:145 


—0-084 — 


0-195 
— 0-143 
— 0-229 
— 0-097 

0-086 

0-158 

0-075 
— 0-072 
— 0-143 
— 0-072 

0-075 

0-158 

0-086 
—0-097 
— 0-229 
— 0-143 

0-195 

0-642 

0-957 

0-957 

0-642 

0-195 


— 0-143 . 


— 0-229 
— 0-097 
0-086 
0-158 
0-075 
— 0:072 
— 0:143 
— 0-072 


. 0193 
— 0-140 
—0-220 
— 0-092 
- 0-079 
0-141 
0-064 
— 0-060 
—0-112 
— 0-054 
0-052 
0-101 
0-050 
—0-050 
—0-101 
—0-052 
0-054 
0-112 
0-060 
— 0-064 
—0-141 
—0-079 
0-092 
0-220 
0-140 
—0-193 
—0-639 
—0-955 
—0-955 
— 0-639 
— 0-193 


—— AM 


0-191 
— 0-136 
— 0-212 
— 0-087 

0-073 

0:127 

0-056 
— 0-050 
— 0-091 
— 0:041 

0-038 

0-071 

0-033 
— 0-031 
— 0-058 
— 0-027 

0-026 

0-049 

0-023 
— 0-022 
— 0-042 
— 0-020 

0-019 

0-038 

0-018 
— 0:017 
— 0-033 
— 0-016 

0-016 

0-030 

0-015 


From this table it is seen that the distribution factor for the 
fundamental is nearly unity with a phase-spread of 60°, whilst 
its value for the harníonics approaches that of a uniformly 
distributed' winding, except where the order of the harmonic 
is in the neighbourhood of M6q.-1. The consequence of this 
із that if harmonics of the orders M6q --1, M6g +3, &c., are 
pronounced in the B-curve the same harmonics will be pro- 
nounced in the phase pressure. For example, with open slots 
and a short air-gap the flux may swing vigorously to and fro 
with a frequency corresponding to the number of teeth in a 
pole-pair, and superpose a ripple of this order on the B-curve, 
which is equivalent to two harmonics of the orders 20 4-1. 
For this reason it is common to see a marked tooth ripple in 
the pressure wave of alterngtors and rotary converters when 
there is a whole number of slots per pole. 

With a fractional number of slots per pole the winding becomes 


equivalent to a winding distributed uniformly over the whole 


periphery, for, as the winding passes from pole to pole, the con- 
ductors occupy different positions in the field. Thus the 
effect of making Q=fraction is tht same as skewing the slots 
by causing the coil-sides of a phase to occupy the whole of 
the 60° of arc belonging to the phase. A 
In the case of a uniformly distributed winding the E.M.F. 
vectors in the vector polygon become the arc of a circle, and 
the distribution factor is thus the ratio of the length of the 
chord to the length of the arc. Hence for a phase-spread of 


60? we have 
sin ne sin n 6 
у chord u 
mn I 
ы nm y n 
2 6 


These values are shown in the last column of the above table 
and show that no pronounced harmonics are to be expected in 
the pressure curve, even when appreciable harmonics are 
present in the B-curve. ; 

Thus to obtain a smooth pressure curve we have only to use 
a fractional number of slots per pole, or as explained in the 
preceding section, make a<p. When a=p parallel circuits 
are necded, the same effect can be obtained by skewing the 


slots or shoes by a slot-pitch, using, of course, a whole number 
of slots per pole. ' 


(i1.) Effect of Phase-spread on Distribution Factor.—To con- 
sider the influence of the phase-spread we can examine the 
simple expression for a uniformly distributed winding, which 
gives the limiting values for a phase completely spread over ғ 
definite arc. | | 

It has been noted that the phase-spread of a three-phax 
winding can be made 60° or 120°, according to whether the 
coil-sides of a phase extend over one or two-thirds of the 
pole-pitch. Now the important value of the distribution 
factor is that of the fundamental, for on this the output of the 
winding directly depends. The value of fm, therefore, should 
be as nearly equal to unity as possible, in order to get the 
largest output from the machine. 


With a phase-spread of 60°, fm =~ = ie =7 = 0-955, whilst 
* v ы 


with a phase-spread of 120°, fm = 2/3 ^ 9a 


Thus, with a phase-spread of 120°, the distribution factor ol 
the fundamental, and therefore the output for the same heating 


|. of the armature winding, is only 13/2 times the value of this 
‚ factor for a phase-spread of 60°. This shows clearly why it 1 


standard practice to use the narrow phase-spread wherevet 
possible. The common way of obtaining this as already ex 
plained in Figs. 3 and 4, is to use a six-phase winding and 
connect each pair of equal and opposite phases in series ut 
parallel, as desired. In the case of double-layer windings this 
is also possible, and an example of how a wave winding i5 
opened at six places will be given in part II. of this article. 


‘When а commutator is used the winding, of course, cannot be 


opened, but by using six slip-rings instead of three, and taking 
the tappings at 60? instead. of at 120°, the same effect is ob- 
tained, and this is now the common arrangement employed 
for rotary converters. (See section 7.) 

When, however, the effect of the phase-spread on the har 
monics is considered it is found that the wide phase-spread 
causes to vanish from the phase pressure all harmonics whose 
order is a multiple of three. This is due to the fact that the 
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distribution factor of the third harmonic for a phase-spread of 


ums me —0. On the other hand, with a phase- 
3.2/3 


spread of 60° the value of the distribution factor for the third 
sin 3.21 /6 | 
3.7/0 


Consequently, when it is imperative to suppress the third 
harmonie and its multiples—which do not revolve in evclic 
order at 120° like the rest, but all reach their maxima at the 
same instant, and may therefore give rise to trouble when the 
star point is earthed—it is possible to satisfy this condition by 
using the wide phase-spread, though this can only be done by 
sacrificing 15 per cent. of the output, as just explained. It 
vill be noticed that suppression of the third harmonic and its 
multiples by using the wide phase-spread leads to the same 
reduction of output as is produced when these same harmonics 
are suppressed by reducing the coil-span. 

To obtain the wide phase-spread it is customary to use the 
double-layer winding, taking the tappings or connections at 
120°, but the same effect can equally well be obtained with a 
single-layer winding by using the connections shown in Fig. 6. 
Here the three-phase winding is obtained from a six-phase 
winding—a phase of the former being made by joining in 
setles two phases at 60° of the latter. Since the third har- 
monics induced in phases at 60° then oppose one another 
(3x60=180°) they will neutralise in each phase of the three- 
phase winding ; so that no third harmonic can appear in the 


120° 18 Jm= 


harmonic 1s fm3= =2/л-=—0-636. 


ole -pitch Pole-pitch 


і 
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Fic, 6.—CONNECTIONS OF THREE- PHASE, SINGLE-LAYER WINDING FOR 


SUPPRESSING THIRD HARMONIC IN PHASE AND TERMINAL PRESSURES. 


line or phase pressure, or in the neutral. Here again, of 
course, the output is reduced in the ratio of y 3/2, but where 


18 imperative to use the wide phase-spread the above winding 


8 often preferable to the double-layer arrangement for high- 
tension work, &c. 


Effect of Group Factor —There is no need to consider this 
actor separately, for it is equal to unity for a number of 
similar. groups Joined in series; whilst for the cases where the 
E.M.F.s of the several groups joined in series are not quite in 
phase, the effect of the group factor is merely to make the 


winding factor more nearly approach the value for a uniformly 
distributed winding. 


The Interlinked or Terminal Pressure.—The standard con- 
nection for three-phase generators is to join the starts (or 
Ізћев) of the three phases together to form a neutral o: 
star point, so that the line or terminal pressure is the resultant 
Pressure of two phases. To find the effect of interlinking in 
this manner on the harmonics we need only consider the dis- 
tribution factor. Taking again the uniformly distributed 
winding for the sake of simplicity, the distribution factor for 
one phase, consisting of a group of т coils in series, is 
sin n P 
2 
Jmn= , 


nin — 
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and for two phases, or a group of 2in coils in series, we have 


. 2m ; Im y- 
sin ? а d sin n Y | 
2 Е f mna 9 mw 
tun = Thus the ratio 7; = =Cosn 9 
Y f mn . M 
тт 2 sin n-—— 
2 2 


Consequently to find fina we have only to multiply fmn by 


Cos n TL For a phase-spread of 60°, which is what is com- 
monly met with, mypy=7/3, so that fmna ==} an cos n 30°. 

From this it follows that no harmonic whose order is a 
multiple of three can appear in the terminal pressure of a 
star-connected generator with a phase-spread of 60°. At the 
same time interlinking has no effect on these harmonics in 
the phase pressure ; and if it desired to suppress such harmonics 


in the coil or phase pressure, means must be adopted such as 


have just been explained. 


Virtual Value of E.M.F. Induced ina Winding.—The virtual 
or R.S.M. value of any pressure wave is 


1 ЕЕЕ т оте 
E= JaV e beg а ZEE | 


where e,. ез, &c., have been determined in the earlier part of 


this section. We can iurther write for the virtual value of 
the induced E.M.F. 


E=kTf@10-8, 


where Ё is called the E.M.F.-coefficient. 

To determine k we must know the coil-span, the phase- 
spread and the shape of the B-curve. Regarding the coil-span, 
this is mostly equal to or approximately equal to a full pole- 
pitch. The phase-spread depends to a slight extent upon the 
number of slots per pole and phase, but can generally be taken 
the same as for a uniformly distributed winding. The flux 
distribution is usually unknown, but in most cases the effect 
on the virtual E.M.F. is practically the same as if only the 
fundamental were present. The reason for this is easily seen, 
from an example. Let the B-curve consist of the fundamental 
and a third harmonic equal in magnitude to 30 per cent. of 
the fundamental. Then e, : &—f,B, : f3B3=fmB, : fn30°3B, 
—0-955 : 0-3 x 0-636==1 : 0-2; hence the virtual E.M.F. will be 


D eee 
Vg V 04e, —L02E,. 

Thus even with a flux harmonic B,—0-3B p the virtual E.M.F. 
is only 2 per cent. higher than it would be with the fundamental 
alone. The effect of higher flux harmonics will be still smaller. 
Thus we are quite safe in ignoring the effect of flux harmonics 
on the value of the virtual E.M.F. | 

For most machines, then, whether of the non-salient pole 
type or of the salient pole type, provided the pole-shoes of the 
latter are chamfered, it is near enough in most cases to take 
the E.M.F.-coefficient k the same as for а sinusoidal flux дів. 
tribution. Substituting v—T,Dn-—2pYn-2fY, we have for 
the amplitude of the fundamental | 


E= aV eibi 


S aT = л Ф 
a" €—2TvL10 9/518, =m TIfYL 2YL 1078, 
| 5те | 
—~_ _.—-2; m T (10:8, : 4 
whence E Va^Và tf my Tf (4) 


во that the E.M.F. coefficient k=4-44 fm. 


For different values of phase-spread we then get 


Phase-spread 60° 90° 120° 180° 
E.M.F.-coefficient k...... 421 40 3-68 2-83 


For greater refinements, the reader can consult “The 
Pressure Wave in Electrical Machinery," “ Proc." I.E.E., Vol. 
LIII., p. 205. 
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A STUDY OF ELECTROMAGNET MOVING COIL —— FOR USE IN 
ALTERNATING CURRENT imate | 


BY ERNEST WEIBEL. 


Summary.—The author discusses mathematically the principles underlying the construction of moving coil instruments for 
alternating currente and describes the constructions of four different galvanometers of this type. Finally he discusses their value 
as detectors, for the measurement of inductance and capacity and other special uses. 


INTRODUCTION. 


The increasing use of alternating-current bridge and potentio- 
meter methods of measurement emphasises the need of an instrument 
for the detection and measurement of small alternating voltages. 
Instruments which have been used for this purpose are: The tele- 
phone receiver, the vibration galvanometer, the commutated direct- 
current galvanometer, the series and separately excited electro- 
dynamometer, the vibration string galvanometer, and the vibration 
electrometer. Of these the telephone receiver and the vibration 
galvanometer are in most common use. Noneof the instruments yet 
constructed has as good a performance as the sensitive moving coil 
galvanometers used in the corresponding direct-current measurements. 

The separately excited electrodynamometer has been used as an 
alternating-current galvanometer, but usually the instruments con- 
structed were not very sensitive. A more sensitive one has recently 
been designed by Palm. 

Stroud and Oates were the first to use a moving coil galvanometer 
with an electromagnet excited by alternating current. This was 
found to be very sensitive and was used in bridge measurements of 
inductance and capacity. 

Sumpner and Phillips designed iron-cored instruments and de- 
vised a number of methods of measurements, using them separately 
excited as detectors. Sumpner gave special attention to the design 
of alternating current electromagnets in which the magnetic flux is 
very nearly in quadrature with the impressed voltage. 

H. Abraham in 1906 described briefly an electromagnet moving 
coil galvanometer and showed that its performance depended upon 
the constants of the moving coil circuit. The effects of electro- 
magnetic damping were observed and it was found possible by 
suitable adjustment of the constants of the moving coil circuit to 
make the motion aperiodic. He also observed that, on account of 
the induced current, the period and hence the sensitivity depended 
upon the reactance of the moving coil circuit. He found that, by 
compensating for the inductance of the moving coil by means of a 
suitable condenser in parallel with а resistance, the effect of the 
induced current could be made zero. 

The step from the separately excited electrodynamometer to the 
electromagnet moving coil galvanometer is a natural one in the 
development of a sensitive alternating-current galvanometer. The 
use of iron in the fixed coil of the instrument results in a marked 
increase in the strength of the magnetic field, so that the induced 
current is sufficient to affect the performance. The use of such 
instruments is not as simple as that of the telephone receiver or the 
vibration galvanometer, but it is believed that in many cases the 
gain in sensitivity and usefulness more than pom ponentes for the 
trouble involved. 

' THEORY. 


Assumptions.—In order to determine the operation of electro- 
Magnet moving coil galvanometers of various kinds and under 
various conditions it was necessary to derive the general equation 
of motion of a coil carrying an alternating current in an alternating 
magnetic field. To do this it is necessary to consider all of the 
torques acting on the moving coil. 

In most cases the moving coil is made of fine wire, so that the 
assumption of a linear moving coil circuit introduces no appreciable 
errors arising from the variation of the current distribution in the 
cross section of the wire. Therefore, we consider the electromagnet 
moving coil galvanometer to consist of a rigid linear circuit sus- 
pended so as to rotate through a small angle in an alternating 
magnetic field. The magnetic tield will be assumed to be approxi- 
mately uniform and to have no rotating components around the 
axis, so that it is possible to turn the coil to a position in which the 
resultant total magnetic flux is always zero. This is the normal 
position of the coil, and only small deflections from a reference 
position near this will be considered. 


Fundamental Relations—ixhe author then develops equations 
for the flux, torque and current. 


Б + Abstracted from '' Bulletin’? No. 297 of the Bureau of Standards 
(Washington). 


. damped. 


If 6 is the angular deflection 
i is the moment of inertia of moving system, the equation of 
motion is of the form 
kt? | р“ 
dt? 


where D’, U' and B depend upon the constants of the galvanometer 


ETa U’9=A+B, 


. and the moving coil circuit and A depends upon the impressed 


electromotive force in the moving coil circuit In this equation 
of an oscillating system acted upon by the torques A and B 
the particular solution shows that the motion may be either under- 
damped, apericdic (critically damped or dead beat) or overdamped 
according as (D’)? is less than, equal to, or greater than 4KU". 
The free period is 

K 

U^ 
This is the undamped period, and equals the time required for the 
coil to deflect 99 per cent. of the total deflection when critically 
It is, therefore, a measure of the speed of the instrument 
The logarithmic decrement is 


Т=?т, 


A a 
VAKU'—(D'y 
The torques A and B produce deflections from the equilibrium 
position equal to 4/U’ and B/U”. 

The period not only depends upon the moment of inertia of the 
moving system and moment of restoration of the suspension, but 
also upon the constants of the moving coil circuit and the excitation, 
and may be larger or smaller than the period without excitation. 
The damping is always larger with excitation. The torque B pro- 
duces a deflection of the coil from its equilibrium position even 
when there is no impressed E.M.F. This deflection is proportional 
to the angle 6, and is due to the induced current in the circuit. The 
torque A which results from the impressed E.M.F. produces a de- 
flection depending upon the magnitudes of the harmonics in the 
excitation and in the E.M.F., upon the passe relations and upon 
the constants of the moving coil circuit. 

Simple Case.—For the simple ideal case of а sine-wave magnetic 
field and a sine-wave of impressed E.M.F. of the same frequency 
it сап be shown that if 


e 
T VAKU- num 


the motion is aperiodic. 


Here A" is the total resistance of moving circuit. 

G is the rate of change with deflection of the effective value 

of the total flux. 
К is the moment of inertia of moving system. 
U is the moment of restoration acting on moving system. 

D is the moment of damping of moving system. 
: R is the external critical resistance. 

r is the resistance of moving system. 


The operating constants of importance when the electromagnet 
moving coil galvanometer is used as a detector in bridge or potentio- 
meter measurements are the sensitivity S, the free period Т, and 
the external critical resistance R. This sensitivity is defined as 
the deflection per unit E.M.F. in the moving coil circuit when the 
motion is aperiodic and is expressed in millimetres deflection at 
1 meter of the reflected ray per microvolt. The free period is m 
seconds and the resistance in ohms. The relations between these 
constants and the intrinsic constants follow fromfequations given 
above, and are 

S=200, poo V 4KU —D 


| GU 
A 
үз 
G * 
=10-? SSS —J'. 
B= кс D ' 
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For these conditions the operating.constants are independent of 
frequency and are the same as for the direct-current galvonometer. 

In order to design an instrument for use as a detector in a certain 
kind of measurement it is necessary to be able to calculate the 
intrinsic constants from the required operating constants. The 
necessary relations are readily obtained from the last set of equations. 


"Effects of Reactance and Harmonics, d&c.—The author then dis- 
cusses in detail the effects of reactance and harmonics. A change 
in the restoring torque resulting from reactance in the moving coil 
circuit will influence the period, damping and sensitiveness of the 
instrument. In making adjustments to get the best effect it is 
sometimes desirable to use series or parallel resistance, inductance 
or capacity. The general aim in such cases is to produce an elec- 
trical resonating system so that the total reactance in the moving 
coil cireuit is zero or of such a value as will give the best operating 
constants. 

The effects of harmonics can be considered as additions to the 
various torques acting on the coil, and they tend to change the 
position of equilibrium for no impressed E.M.F., to alter the period, 
to affect the damping, and to give a deflection proportiona! to the 
sum of the products of the harmonic flux and the harmonic E.M.F. 
and the cosine of the angle between them. Usually the magnitudes 
of the harmonics are small compared with the fundamental, and the 
selectivity can be still further increased by using an electrical 
resonating system in the moving coil circuit. 

An explanation is also given of methods of measuring the con- 
stants depending on the resistance, capacitv and inductance of thé 
moving coil circuit. In doing this the period and logarithmic de- 
crement on open circuit and with the moving coil connected to a 
fairly non-inductive resistance such that the decrement is increased 
about 10 times are determined. 


The main torques to be considered are those due to (1) reactance - 


due to acceleration, (2) constant damping, (3) suspension, (4) current 
resulting from impressed E.M.F., and (5) current resulting from 
induced E.M.F. There are also various " disturbing torques” which 


are usually small, and the author discusses various methods of elimi- 


nating their influence. 


CONSTRUCTION AND PERFORMANCE. 


General Design.—The construction of an electromagnet moving 
coil galvanometer for use in alternating-current measurements differs 
but little from that of the sensitive moving coil galvanometer for 

t currents. In place of the permanent magnet a laminated 
electromagnet is used. The moving system can be the same as for 
the direct-current galvanometer, with modifications suggested by 
the analysis of the disturbing torques. It is easy to calculate the 
Values of the moment of inertia.K. the moment of restoration U, and 
the moment of displacement G necessary for an instrument which 
в to be used with apparatus having a given resistance, sensitivity 
and period. 

In the construction of the moving system the resistance of the 
coil should be low and the material as free from magnetic impurities 
а possible. Thin insulating material (enamelled wire) keeps the 
moment of inertia low, and but little insulation is needed. But in 
сазе the instrument is to be used at high frequencies the use of thin 
Insulation increases the capacity between turns and hence the corre- 
‘ponding disturbing torque. A large mirror adds to the moment 
of inertia, but much can be gained by the use of well-made mirror 
of good glass. The resistance of the suspensions should be kept 
reasonably low. Short, flat suspensions made by rolling small 
(0-02 mm.) copper wire have been found satisfactory. 


© construction of the electromagnet should be such as to give 


a fie'd of the desired strength and shape with as 11е power loss 
and distortion of the wave shape as possible. The strength of the 
held is limited by the magnetic properties of the materials used in 
the coil and also by the source of excitation available. At high 
Frequencies special attention is necessary to keep the losses due to 
hysteresis and eddy currents low. The exciting winding should be 
80 designed that the higher voltages required at the higher fre- 
quencies cause no trouble. The winding may be made up of several 
coils which can be connected in series or parallel as the case demands. 

Usually the reluctance of the air gap 1s large compared with that 
ot the iron and also low inductions (500-2,000 gauss) are used so 
that the production of harmonics in the magnetic flux depends upon 
the source of excitation. Since the inductance of the fixed coil is 
arge compared with the resistance, the exciting current and there- 
fore the magnetic flux will contain fewer harmonics than the im- 
Pressed E.M.F. The magnitude of the harmonics can be still further 
reduced by the use of a resonating system. A large inductance in 
“nies and a suitable condenser in parallel with the coils improves 
the wave shape of the magnetic flux and hence increases the selec- 
tiväy of the instrument. 
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In order to shield the moving system of the galvanometer from 
leakage and electrostatic effects, it is convenient to surround it with 
a metallic case connected to some point in the testing circuit such 
that the difference of potential between it and the coil is always 
very small. The iron core of the fixed coils should be connected 
electrically to the shield. 

Several sensitive galvanometers have been designed and built 
following the ideas given above. The description of the construction 
and the performances will now be given :— 

Galvanometer A.—The moving system of this instrument consists 
of a coil 8 mm. wide and 12 mm. high which has 271 turns of 0-08 mm. 
(No. 40 American wire gauge) single silk-covered copper wire and a 
mirror 1 cm. in diameter and 0-6 mm. in thickness. The upper and 
lower suspensions are each about 5 cm. long and were made from 
0-015 mm. copper wire rolled flat. 

The coil was suspended in an air gap 10 mm. long between pole- 
faces 8 mm. square. The core of the fixed coil was made of lamina- 
tions of good silicon steel. The exciting coil consisted of 1.560 turns 
of 0-51 mm. (No. 24) enamelled copper wire. With 120 volts at 
60 cycles per second on this winding the current was 0-03 ampere 
and the performance was as shown in Table I. Here (' is the 
capacity of the condenser connected to the terminals of the moving 
coil, 7' is the period of the instrument, R is the external critical re- 
sistance, and S,,, Sigo апа Szo are the sensitivities to the funda- 
mental, the third and the fifth harmonics, respectively. The’ pre- 
diction of aperiodic motion is borne out, but it is noted that the 
externa] resistance necessary to produce it is low. | 


Table I.— Performance of Galvanometer А. 


C T | R Seo Siso | S300 

д}. Seconds. | Ohms, | mm/yr. | mm/auv. | mm/yr. 
0 5-6 01 135 0-13 0-015 
2 8-0 5l , 160 


*-*e909960259960606006€ саар 
| 


Approximate values of the intrinsic constants of this instrument 
are as follows :— 
A=0-022, D—0:001, U=0-028, G,— 28,000, G,—280, G,—30, and 
r=14 х 109. 
Galvanometer B.—This instrument was intended for use with 
apparatus in which the resistance between the terminals to which 
the galvanometer is to be connected is of 
the order of 100 ohms. A period of only 
a few seconds, a sensitivity of several 
millimetres per microvolt, and a periodic 
motion were required so that it was песев- 
sary to use a light coil. The coil consists 
of 100 turns of 0-08 mm. (No. 40) ena- 
melled copper wire wound on a wood 
frame to make a coil 2 ст. long. 0:3 cm. 
wide, and 0-1 ст. thick. The wire is in- 
sulated with cellulose acetate, which is 
very thin. The coil was treated with 
potassium copper chloride to remove the 
magnetic impurities, and it was then 
washed, dried, and dipped into collodion, 
which bound the parts firmly together. 
The complete moving system is shown in 
Fig. 1. The fibre plug at the top fits into 
the case of the instrument. The moving 
system is easily removed, to be replaced 
by another of different constants. 
The coil swings in a gap 0:6 cm. long in 
the laminated steel core 2 cm. by 0:8 cm. 
' in section. There are two exciting coils 
each wound with 650 turns of 0:72 mm. 
(No. 21) enamelled copper wire, and the 
coils are arranged for either series or 
parallel connection. 


Table II.— Performance of Galvanometer B. 


Fic. 1.—Movixa SYSTEM 
OF GALVANOMETER В. 


f | Excitation. | © | Т R | S 
со /ѕесола.| Volts. | Ampere uf. (Seconds,| Ohms, | mm./,v. 
0 2-6 0-4 0-00 1:7 25 2:3 
0 3-9 06 | 0-00 14 60 1-2 
60 29-0 0-4 | 0-00 1-9 30 2-6 
^ 60 29-0 0-4 0-22 42 | 100 5-7 


The performance of this instrument under certain conditions of 
use can be seen from Table II. The intrinsic constants were found 
to be as follows : 

K=0-006, D—0-0009, U —0-05-4-0-27?, G=115,000/, 
r—25x 10? and с= 0:07. 


740 THE ELECTRICIAN, 


Here J is the exciting current in amperes (coils in series). The 
resistance of the two fixed coils in series is 6:4 ohms and the induc- 
tance is 0-18 henry. The insulation is such that 120 volts can be 
used for excitation. | 


Galvanometer C.—The fixed system of this galvanometer is the 
same as that of Galvanometer B, The moving system consists of a 
coil of 75 turns of 0-08 mm. (No. 40) single silk-covered copper wire 
wound to form a coil 2 ст. long, 0:5 ст. wide and about 0-15 cm. 
thick, and a mirror 0-8 ст. in diameter. The performance of this 
instrument is very satisfactory, the capacity effect being small and 
the coil being very free from magnetic impurities. 

In order to check the theory approximately the quantities K. D, 
U and G were measured for various values of the exciting current 
and frequéncy. The results are given in Table III. It appears that 
the quantities A and U are real constants to the accuracy consistent 
with that of the determination of Ту. T, and A, Further, the 
damping D and the moment of displacement G are constant for a 
given excitation. G is roughly proportional to the excitation cur- 
rent, as it should be. D increases with excitation in such a manner 
as to indicate the presence of a damping due to eddy currents. 


Table III.—esults of the Determination of the Intrinsic Constants of 
Galvanometer C at Various Excitations and Frequencies. 


Tampere _............ | 02 | 03 {ro 02 | 05 |10 02 
f ¢2/seconds............ 0 | 0 | ог 60 : 60 60 300 
Observed Quantities. 
T , seconds ............ 1:65 1:55 151 1:69 1:68] 1:65 1:68 
ТЕРРОР © 0:05 007 012 0:05 0-06) 0-10 0-05 
Т» seconds ............ ‚ 170 L65 165 173 167] 1:65 2:30 
NR. ео, 0:28 0-53) O-74 0-38, 0-68 0-77 0-44 
(r+R,) ohms ......... 115-00 305-00) 715-00 67:00 214-00 650-00 88-00 


(r+Rh,)Smm/pamp. 35:00 74-00,125-00. 33-00, 75-00 135-00 33-00 
Computed Quantities. 


ЁК, Sein nae 0-01 0009 10-009 [0-01 0-012. 0-011 0-011 
Рина 0-0011 0-0016, 0-0029' 0-0011 0-0016 0-0027 0-0012 
ОЕР РРОИЯ 0-14 0-15 :0-16 10-14 O17 036 (0-15 
ОНИЕ е 25,000 56,000 99,000 23,000 63,000 15.000 25,000 


r=17 ohms. 


Galvanometer D.—This instrument is the best of several designed 
for use as detectors of alternating E.M.F. of frequencies up to 2,000 
cycles per second. 

One of the first difficulties met with when the electromagnets 
were excited with alternating currents of these frequencies was a 
continual vibration of the coil when it was closed on a circuit of 
fairly low impedance. The disturbance increased with frequency, 
excitation, and with diminution of the impedance in the moving coil 
circuit, and was the result of the coil being in a non-uniform field. 

In order to eliminate this disturbance the period of vibration of 
the coil back and forth in the gap was made small by the use of 
short suspensions. More care was also taken to make the magnetic 
field uniform. There is now no serious vibration of the coil at 2.100 
cycles per second even when the moving coil circuit is very inductive. 

Table IV. shows the performance of this instrument under various 
conditions of use. W is the power required for excitation. C is the 
capacity of the parallel condenser used in controlling the period, and 
S, is the current sensitivity. With a current of 0-5 ampere the 
motion is aperiodic when the external resistance is 16 ohms. The 
sensitivity is high and the motion is not far from being aperiodic. 
The air damping is larger in this instrument than in the others on 
account of the larger coil and closer proximity of the pole faces. 
This accounts for the reasonably satisfactory damping at the high 
frequencies where the electromagnetic damping is not large. 


Table IV.— Performance of Galvanometer D. 


] : E T—————————M— À—À——À 
Poor pna о с|т [poe | s | s, 
(sec. du Watts. uf.  Seconds.| Ohms. inm ‘uv. | Hünde 

0 | 0-490 10 000! 24 | 16:0 1-10 аво 
430 , 0-260 34 | 000| 33 23-0 0-90 38-0 
430 . 0-200 | 2:4 | O10) 25 76-0 | 0-23 99.0 
2100 0-068 L2, 1-00 | 17 11-00 | 0-09 2-7 
2100 0:066 1-1 100 | 2-4 22-5 0:12 5-0 
2100 0-063 09 | 025! 24 42-5 0-08 | 4:9 
2100 | 0-063 | 0-9 | 005 ^ 3-1 100-0 | 0-07 8-3 
2100 | 0-151 68 | L00: 22 23-5 | 0-23 9-8 
2100 | 0-198 | 12-6 | 1-00 |. 24 93-5 | 0-35 | 16-0 
2100 | 0-210 | 14-2 (005 | L5 94-0 | 0-058 6-6 
me орна | ous} 42 (amo | os | aio" 
The intrinsic constants of this instrument are MEME 
К — 0:075, D=0-03, U =0-6, G=200,000 I and r= 19: 109 
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The direct-current resistance of the exciting coil is 4ohms. The 
apparent resistance to alternating current increases with current 
and frequency approaching the value 320 ohms at 2,100 cycles yer 
second and 50 ohms at 430 cycles per second for currents above 
0-lampere. For currents less than this the resistance seems to 
approach the direct-current value as the current approaches zero. 
The apparent inductance increases from the value 0-06 henry for 
small currents to the value of 0-1 henry for currents above 0-1 am- 
pere. The apparent inductance is independent of frequency in- 
dicating that the eddy currents are not large. 


USEs. 


Detector.—In general, the purpose of a detector in null methods of 
electrical measurement is to show when the current or the E.M.F. 
in a certain circuit is zero or does not change when certain changes 
are made in the testing current or voltage. Such conditions are 
brought about by an adjustment of some part or parts of the 
measuring apparatus. 

The performance of the electromagnet moving coil galvanometer 
as a detector is thus similar to that of the direct-current moving co: 
galvanometer. If one is dealing with sinusoidal current or E.M.F. 
to be detected and non-inductive circuits, the only difference is due 
to the fact that the small E.M.F. or current may be out of phase 
with the magnetic field. Since the deflection is proportional to the 
component of the E.M.F. in phase with the magnetic field, zero de- 
flection means only that the E.M.F., if it is detectable, is in quadra- 
ture with the magnetic field. In order, therefore, to be sure that 
the E.M.F. is zero, the phase of the excitation is changed. With 
non-inductive circuits the phase of the excitation can be adjusted 
once for all so that the maximum sensitivity is obtained. | 

Usually in. alternating-current measurements we have to do with 


apparatus having both resistance and reactance so that the un- ' 


balanced E.M.F. may be of any phase whatsoever. There are 
usually two adjustments, the *' resistance “` and the * inductance 
adjustments. A small change in one results in a change in the 


= oe 


Fic. 2.—DIAGRAM OF CONNECTIONS USED IN CALIBRATION ОЁ 
GALVANOMETER. 


unbalanced E.M.F. with a phase approximately in quadrature with 
the change produced by the other adjustment. Now if the phase 
of the excitation be such that a large change in one adjustment 
produces no change in deflection, it is possible by shifting the phase 
of the excitation 90 electrical time degrees to make the one adjust- 
ment independent of the other. When such an adjustment of the 
phase of the magnetic field is not made the balance must be ob- 
tained by successive approximations. 

Reversal of current is the most desirable method of testing for a 
balance, for then the impedance of the moving coil circuit remains 
eonstant end a permanent change in deflection can result only from 
an E.M.F. which reverses when the test current is reversed. In 
case the balance depends upon the frequency, reversal may cause a 
sudden motion of the coil due to the differences in the rates of decay 
and growth of the currents furnishing the balancing E.M.F.s. Care 
is also necessary if stray electric or magnetic fields are present. 

; In some measurements it is desirable that the detector be sensi- 
tive to currents of the fundamental frequency only. This is the 
case when sinusoidal supply is not available or when harmonies 
S introduced by the apparatus so that the comparativelv large 
detection produced y the fundamental ente cq pe qi 
use of electrical resonating в Шош о ае d 
cussed above. The: пБ Systems in the circuits has meen 2 

‘nese, together with care as to excitation, will 
usuallv be sufficient to give ample selectivity. Constancy of 
the frequency is essential. | ушт 
|. Other U'ses.—The electromagnet mov 
inherently an instrument. of the galv 
It is not feasible to know with E 
upon the separate excitati hich « 
current in the Moving coi 
approximate measurements 
using connections as shown ; 


ing coil galvanometer is 
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matelv in phase with the magnetic fieid is obtained from the drop 
in potential across the low resistance r, by using the divided resis- 
tances r, and r} The resistances must be sufficiently non-inductive 
at the frequency used. With C, гу. rs and r, adjusted to the values 
to be used in the measurement the change in the deflection on re- 
versing the E.M.F. is noted. А simple ca'culation then gives the 
calibration factor. The resistance r, is very high in comparison with 
r, and is used to maintain the resistances r, and r, and hence the 
moving coil circuit at the potential of the shield when the switch is 
open. This is very necessary at high frequencies on account of the 
capacity current, which would flow through the moving coil due to 
the capacity between the resistances гә and r, and the surroundings. 
If the apparatus containing the small E.M.F. to be measured is 
available it should be inserted so that the moving coil circuit will be 
the same during the calibration as during the measurement. 

The electromagnet moving coil galvanometer can be used to 
measure inductance in terms of capacity and vice versa by a re- 
sonance method in which the inductance and capacity are inserted 
in series in the moving coil circuit. 

A difference corresponding to 1 microhenry can thus be detected 
at 60 cycles per second. 


EAM 
THE ENGINEER IN NATIONAL AFFAIRS.* 


There has been much discussion concerning the position of the 
engineer in modern times, but conditions are changing so rapidly 
and points of view are undergoing such a fundamental evolution 
that it is well from time to time to review the relations of the engineer 
to his surroundings and to secure if possible the proper orientation. 
The change and improvement in the engineer's position in the world 
in recent, years have been so rapid as to surprise even those who were 
the optimists in the under-dog days of the engineering profession. 
The engineering profession is now coming into its own. To-day the 
engineer is being swept along by a tide which he himself has created 
with an irresistible force, and it is well therefore for the engineer to 
take his eyes off his work occasionally and to observe his constantly 
changing surroundings. In all the development period of the en- 
gineering profession during the last century the engineer has worked 
his way along alone and in silence, so to speak, seeking his reward 
rather in the joy of accomplishment and in the realisation of his 
dreams than in worldly recognition and accumulation. The very 
inherent greatness of the pioneers who have laid the foundations 
upon which we now build prevented them in a way from acquiring 
а more worldly position in affairs. In our general relations to 
intellectual development we may consider that we are just emerging 
from a classical period where tradition, custom, prejudice, ignorance 
and dogmatic religion were the controlling forces. For centuries 
before the dawn of the scientific and engineering era great changes 
took place throughout the world, but little real progress occurred. 
A constant change in point of view, which is so largely brought about 
through developments in scientific knowledge, seems to be necessary 
‚ for progress in civilisation. > Our civilisation to-day differs from that 
of a century ago in proportion to the scientific and engineering 
evolution which has taken place during the period through its re- 
actions on life in all of its phases. Such discoveries in science as 
the law of gravitation, the evolution of species, the laws of electro- 
magnetic induction, &c., have probably had a more profound effect 
upon the development of the human race than any other acts in 
history. 


The Engineer in Human А ffairs.—The engineering profession has 
passed through the preliminary stages of its growth and has reached 
à position where the engineer should work and act not only with 
proper attention to his work itself but with full consciousness of the 
important relation of his work to human affairs in general. Among 
the early pioneers in engineering were many notable instances of 
men of great breadth of view—men like Watt, Fulton, Whitney, 
McCormick, Erickson and others. Specialisation had not at that 
time begun to work its narrowing influences. Of recent years, 
however, under the stress of commercial development and economic 
conditions, increasing specialisation has taken place and the en- 
gineer has become obliged to compass his mind with an ever- 
narrowing horizon. This specialisation produces extraordinary pro- 
ficiency in particular fields, but has the objectionable effect. of 
harrowing the character and outlook of the man and of reducing 
his value as a citizen. We must take care Jest commercial con- 
siderations and the modern mania for efficiency in the narrow sense 
force our engineers to lose sight of the world around them in their 
concentrated attention to the part rather than to the whole. It is 


* Abstract of Presidential address by Mr. H. W. Buck at a special 
meeting of American Institute of Electrical Engineers. 
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interesting to recall in this connection the results of a recent canvass 


made by a joint committee on education on the qualities which, in 
the opinion of about 5,000 leading men, engineers and others, best 
fit a man for a successful career as an engineer.” As a result of this 
vote only 13 points out of 100 were assigned to purely technical 
knowledge as an essential, the other 87 points being allotted to 
broader qualifications, such as judgment, character, human under- 
standing, &c. This is merely a quantitative statement of the many 
general demands now being made of the engineer, and it illustrates 
how his work has broadened out. It ivan interesting and encourag- 
ing symptom. А most significant movement of recent times in the 
engineering world has been the development of co-operative action 
among engineers of all classes, and this tendency will, I believe, 
It is the growing recogni- 
tion of the fact that all branches of engineering are interdependent. 
We electrical engineers, I believe, are well aware how much we need 
the assistance of other branches of engineering for the successful 
fulfilment of our purpose. 


The Engineering Council.—This co-operative movement hasquite 
recently been given tangible expression in the formation of the 
Engineering Council, an act, I believe, of far-reaching consequence. 
Under this organisation as a beginning the Civil, Mechanical, Mining 
and Electrical societies, together with the United Engineering Society, 
are tied together for co-operative action through a joint body of 
24 representatives. This body will meet at frequent intervals and 
will deliberate on matters of general interest to engineers. It is an 
encouraging beginning toward universal co-operation among en- 
gineers in all branches of work. In this Engineering Council we 
have for the. first time an engineering body representing about 
30,000 engineers of sufficient scope and standing to create an en- 
gineering public opinion. Its influence is likely to be far-reaching 
in building up the prestige of engineers in both technical and civic 
affairs. A further development which has reached full recognition 
only in recent times is the mutual appreciation which has grown up 
between the engineer on the one hand and the worker in pure science 
on the other. The engineer looks to the scientist to provide him 
with raw materials of knowledge with which to work out his applica- 
tions, and the scientist must look to the engineer to make his dis- 


.coveries so fruitful that the full effectiveness of his work on the 


frontier of research can be sustained. Both are working together 
in order to unfold nature in the most effective way for the benefit 
of man. We electrical engineers, I think, feei a particularly close 
bond with the pure scientist in that recent developments in physical 
science have disclosed an intimate relationship between electrical 
phenomena and the nature of energy and matter. All of the im- 
portant movements taking place at the present time which centre 
around the engineer and his work mean, I believe, that the engineer 
is soon going to leave his position of isolation in independent fields 
of work and realise that he owes an obligation to the community 
broader than his daily engineering work and will contribute to the 
general welfare his talents and experience. It matters not whether 
the problems before him are political, sociological, industrial or 
technical, I believe that the engineering type of mind, if the proper 
breadth of view has been acquired, is best fitted to undertake them. 


Resourcefulness and Imagination of the Engineer.—]t is not neces- 
sary, perhaps, in important administrative positions to have civil, 
electrical or mechanical engineers as such, but we do need men in 
those positions who have had training of the type which engineering 
gives, with the mental balance, the power of analysis which such a 
training develops, the resourcefulness and the faculty of recognising 
and properly apportioning the various elements ina problem. There 
is а quality of mental honesty which engineering experience highly 
develops which is sorely needed in public life. The engineering 
mind also numbers among its characteristics a highly developed 
creative imagination and possesses to & high degree exactly those 
qualities of mind and temperament best suited to combat material- 
ism. There have been many instances in history of great artists 
who have been great engineers and vice versa, and I believe that the 
two temperaments lie in close relationship. Furthermore, scientists 
and engineers as a class have a strongly developed spirit of inter- 
national understanding and sy mpathy which may serve as an im- 
portant safeguard against excessive nationalism and aggression. 

And so I believe that we can confidently look forward to a new 
era for the proper fulfilment of the destinies of the engineer. The 
great engineering societies must realise the power of influence which 
they are developing in an ever-increasing degree in the community 
at large and the obligations which devolve upon them. So I hope 
that the American Institute of Electrical Engineers as it passes along 
from one administration to another will acquire an increasing realis- 
ation of its duty, not only in furthering the growth of science and 
engineering, but in furthering the influence of the engineer in the 
affairs of the country and of the world. 
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GREAT BRITAIN’S POSITION IN ELEC- 
TRICAL DESIGN. 


Export measures prosperity, and in order that the pro- 
sperity shall endure, the supply of the thing exported must 
not be limited. It is important that the value of the thing 
exported should lie chiefly in its design and construction, 
and but little in its material. If the truth of this be 
. granted—and it surely is self-evident—no further proof is 
needed of the high importance which a nation should 
attach to the development of the design and manufacture 
of machinery. To satisfy the needs of home users is not 
sufficient. Manufacturers should have a world-wide out- 
look, and should design with the definite object of attracting 
buyers in all countries. | | | 

We feel that this point of view is an important one to 
which too little attention has been given by British manu- 
facturers, especially by manufacturers of electrical machi- 
. nery and apparatus. 

Commercial electrical engineering design is essentially of 
British origin, and the history of its early development 
makes appropriate for Great Britain nothing less than the 
foremost place in it. The fact that Britain does not hold 
to-day the foremost place is an anomaly,-and we believe it 
has a sure remedy. | 


The view that the foremost place has been lost to Britain . 


will not go without challenge, but if it be borne in mind 
that the question is that of design and manufacture judged 
from the standpoint of commercial success, the challenge 
will be recognised as a mere boast. If we exclude firms 
which, though nominally, or indeed actually, British, owe 
their strength to parent firms in other countries, it must be 
admitted that, with the single exception of the design of 
D.C. machines, British firms for some years past have 
taken but an unimportant part—or sometimes no part at 
all—in the great advances that have been made in electrical 
engineering. | 

Until quite recently it has been the case that, whilst 
America produces her 50,000 k.v.a. turbo-generator, we 
. have produced our 10,000 k.v.a. unit ; against transformers 
of 10,000 k.v.a. and even 50,000 k.v.a. we could but set 
5,000 k.v.a. In high-voltage alternating-current trans- 
mission no system in Great Britain exceeds 40 kv., whilst 
other countries have their 100 kv. and 120 kv. systems. 
It is true that the two great systems—the Tata Hydro- 
Electric Power Co., transmitting at 100 kv., and the 
Victoria Falls & Transvaal system, using voltages up to 
80 kv.—are British undertakings ; but this makes only the 
more anomalous the fact that the generators and trans- 
formers used are of foreign design and manufacture. The 
least disconcerting explanation that can be given for our 
backwardness in these respects is that it results naturally 
from the smallness and compactness of our country. Great 
Britain has no occasion for long transmission lines ; she is 
more economically served by a multitude of small stations 
equipped with small units than she could be by few stations 
having large units. The soundness of such an argument is, 
however, very questionable ; our own desire is to hasten 
on the events which will prove it unsound and which we 
believe are already in sight. 

The need for new types of plant such as we have men- 
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tioned, as well as of outdoor sub-stations and autoniatically- 
controlled stations, grows out of the developments that are 
called for by extensive systems of transmission and dis- 
tribution. The same is true of switchgear, but bv no 
Great Britain's 
position with regard to the latter is especiallv disquieting. 
The remedy that we propose involves, first, a change 
in the point of view of manufacturers. In fulfilling a 
contract the manufacturer should look far beyond the 
contract, and should design his machines with an eye to 
distant countries and to the future. The ultimate reason 


that Siemens and the A.E.G. captured so much of the 


Victoria Falls and Transvaal contract (though finance may 
have had something to do with it), and the General 
Electric Co. of America so much of the Tata plant, lay in 
the fact that these firms had already won a reputation 
for plant of the desired rating, and that no British firm 
had yet made such plant. 

We suggest that it is better for manufacturers to supply 
plant at a loss to themselves, looking to the future for their 
profit, than not to supply such plant at all, when it is a case 
of keeping in the forefront of advance. One or two bold 
efforts in this direction would have given British manu- 
facturers the experience, and the consequent reputation, 
which alone were wanting to ensure to themselves certainly 
all the big contracts in the British Empire, and probably a 
good share of foreign contracts, too. 

It will be said that such a policy as we are suggesting is 
not commercially sound. When difficulties are obvious, 
a plausible case can always be made out for impracticability, 
and with small firms it is true that the difficulties would be 
;ormidable. In such cases the solution indicated is amalga- 
mation. A big well-organised firm would be prepared to 
spend (as, in fact, the General Electric Co. of America does 
spend), say, £100,000 annually on research. And what, 
after all, is the method we are advocating but research on 
a commercial scale ? 

. In conclusion, we have a suggestion to offer with regard 
to a difficulty which is being considered by those manufac- 
turing firms which are facing most earnestly this problem 
of British backwardness in electrical design—the difficulty, 
namely, of finding capable designers. We believe that the 
difficulty is largely imaginary. The assumption is being 
made that before undertaking the design, say, of a large 
100 kv. transformer, a designer must be found who already 
has designed transformers of similar rating. And there is 
this amount of sound basis for the assumption—namely, 
that the successful design of such a unit depends upon the 
possession of data which no amount of available theory— 
or, indeed, of experience, unless obtained by the actual 
handling of apparatus of similar rating—can give. At 
the root of this lies ignorance of the theory of insulation and 
the impracticability, due to the great complexity of the 
process of heat dissipation, of theoretically predicting tem- 
perature rise. The rare possession, therefore, which is 
looked for in the designer is not so much theoretical know- 
ledge, natural ability, or, indeed, any quality, whether 
inborn or acquired, as it is access to quantitative data 
obtained at the expense of a larger or better organised firm. 
Thus we feel that the difficulty of which so much is made 
is really one which British firms should be ashamed to 
countenance. A self-respecting firm can court prosperity 
in no way more successfully than by taking, and paying 
well, the young engineer whose record, though brief, is 
marked by high personal qualities, the ability to think 
straight, a sound technical education and good all-round 
experience. Great Britain has available a good supply of 
such men. 
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THE VECTOR ANALYSIS OF ELECTRICAL VECTOR DIAGRAMS. 


BY A. PRESS. 


‚ Although the methods of the complex variable in the hands 
of a Steinmetz have given exceptional results, and although 
such Steinmetzian methods lead to vector diagrams it cannot 
be said that in dealing with the number complex a+ jb that one 
is really dealing with vectors.* 

Since an increasingly greater interest is being displayed in 
vector analytical methods it may not be amiss to show the 
relationship of true vector methods to the time-phase diagrams 
growing out of the differential equations of electrical pheno- 
mena. | 


Time-phase Representations of Sinusoidally Varying Vectors.— 
In alternating-current phenomena vector quantities such as 
current, flux, E.M.F., &c., come into play, which are sine 
functions of the tjme. To indicate the proper time-phase 
relationship of the quantities involved pseudo space repre- 
sentations are really made use of. 

In the equation, 

dI 


Ly, b—ER 
the impressed E.M.F. E is seen to be balanced by two forces. 
The one is the copper drop reaction Ir and the other is the self- 


inductive drop 14. due to the change of flux linkages about the 


d 
conductor. The equation can also be operatively expressed by 
d 


where the voltage and current can be taken as parallel vectors 
(in the isotropic medium), but subject to a time phase dis- 
placement. 

Fcr alternating currents we have 

Е-Е, sin (р-а), | 
where Е, is the vector amplitude of E.M.F., and then for a 
current amplitude I,, 
I—I, sin рі. | 

These two equations giving in fact the instantaneous values, 
will be found to satisfy the above differential equation, since 
on substitution (disregarding the vectorality because of paral- 
lelism) the only condition required to be fulfilled is 

Lpl, cos pt4-Igr sin pt — E, sin (pt 4-a). 

Developing the expression on the right and equating sin pt 
and cos pt terms (equivalent to taking pt=0, K/2), one must 
have for any moment t 

Lplj —E, sina, 
I,r=E, cos a. 

The above immediately suggests a means for enabling one to 
represent the solution of the above differential equation by 
means of a " vector " or phase-diagram. Thus, in the time- 
phase diagram let the current amplitude be Jo, then with a 
constant time-phase displacement а the voltage amplitude E, is 
to be drawn in a direction, making the angle а with the current 
amplitude I. By projecting the values І and E, upon either 
co-ordinate axis, then as the figure OAB revolves uniformly 
with the time about the origin O, a succession of values will be 
obtained which will necessarily satisfy the differential equation. 

e 


Differential Time-operators and Alternating Currents.—Hav- 
ing again regard to the equation, 
d 
(29), 
in forming the phase diagram it is seen that, firstly, for the 
Instantaneous values of the variables I and E, one must sub- 
stitute the amplitude values I, and Ey. Moreover, since the 
two “ vectors ” I, and E, are to be so drawn that they make an 
angle a whose sine is given bv 
sin a—pL[r, 


the operator (1 str) is to bé so understood that the quantity 


* See Heaviside’s “ Electromagnetic Theory,” Vol. II., pp. 457, et seq. 


l 
r is to be drawn in phase with L,, and for L7 one is to substitute 


Lp, which is to be drawn at right angles to the vector Jy. 

In fact, one can readily see that if k is a unit vector drawn 
upwardly from the plane of the paper, d/dt is to be replaced by 
the operator pVk ( ).* | | 

Since when operating with a sine function :— 

d [dt sin pt=p cos pt, 

2 |4? sin pt = — p? sin pt, 
it is easily seen that formally one has with a sinusoidal operand 
(d/dt —(ipyt 

which indicates that with alternating currents of a single 
simple periodicity, to obtain the appropriate phase diagram, 
one is to substitute for the operator (d/dt)", the vector operator 
ipVk();". The following duality is, therefore, justified :— 


Differential operat« г. 


| | Vector operator. . 
| | 
А di +B | 


ApVk()+B 

Ë pl л ag pli dp VkVK()E+BpVk()+C=—Ap? 
РВИ ae EE --BpVk()--C, 

+C, &c. &c. 

Application.—The Autotransformer Diagram.$—Let o be the 
flux threading the primary and secondary coils of an auto- 
transformer. The variation of o will, in general, set up two 
terminal voltages Ey and e,, whose amplitudes will be in pro- 


portion to the respective turns between the primary and 
secondary terminals. Thus, the differential equations are 


а Ё 
do | А 
dt ==ев, 


If, then, о varies as a sine function of the time, for the phase 

diagram taking amplitudes, one will have | 
—aVko,y—E,, - 
b V Ekco—e,, 

since the variables are to be changed to vector amplitudes. 

These two voltages will be opposed if E, is the result of an 
impressed voltage Е, on the primary. 

In this circuit one will have the usual equation, 


E,=IR+L +E,, 


whereas for the secondary there will obtain :— 
| di 
e= Tly 
On the other hand, the flux o threading the auto-transformer 
coil must be the resultant of the instantaneous magnetomotive | 
force due to the currents J and г. 
Rewriting the primary voltage equation, 


G +R)I=Ei—E,=E', 
dt 


or, drawing the vector I, in the oE, quadrant the vector Е, is 
obtained, which has to be added vectorially to Ey to give the 
amplitude E" of the impressed primary voltage E,. Naturally 
the secondary current 1, and primary current J) must be so 
co-ordinated as to combine vectorially to produce a resultant 
M.M.F., giving the threading flux ọọ. 


* In the Gibbs-Wilson notation, which is that of Coffin, Vk() stands for 
the “cross” product with the unit vector K, andis written k x(). Really 
it implies that Vk() is to be understood as symbolising the operation of 
tuming the operand indicated by () through an angle of 90 deg. about the 
vector k as an axis. 

+ See Perrv's ‘ Calculus for Engineers," pp. 235-237. Аз will be seen 
later, it enables one to give an interpretation to the fractional operator 

Vk). | 
| i In ordinary language VkVk() means turning the operand through 
2x 90°=180° Since, by vector analysis, VEVk()— ik. ()—(). k]X, 
=k. ()к—(). k?=—(). 

$ Compare Steinmetz, “ Alternating-current Phenomena," Fleming, 

* Alternating-current Transformer,” Vol. I. 
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ELECTRICAL TRADE ANOMALIES. 
BY J. M. M. MUNRO. 

** Electrical Contractor," as a trade class name is not a very happy 
one. It gets shortened to contractor and ceases to be distinctive. 
In this it is like the word *' undertaker,” so beloved of provisional 
order draftsmen and by funeral men. Or like the word " unit," 
which may be any unit, as for example a British Thermal unit or a 
Board of Trade unit. It is more than true, by the way, that the 
latter term were officially replaced by the long delayed *' kelvin.” 

Would not "' electrician " be a better term than contractor and 
more in line with names of other trades ? The public use it now. 
It has long ceased to suffice as a description of a man who professes 
electrical science or of one who deals in electro-medical appliances. 
The word “ wireman " has every possible fault, unless as a sub-term 
denoting a certain kind of workman who can make no pretension to 
be anything else: and even he might prefer to cal] himself a ‘* tube- 
hand ” or an ` electrical fitter.” 

Yet nowadays every registered plumber who controls a half-baked 
wireman calls himself a sanitary and electrical engineer. The wiring 
contractor and the plumber as such are no more and no less engineers 
than is a chair-maker or a jobbing tinsmith. If the electrician has 
served an adequate apprenticeship to mechanical eng neering and 
has had experience in erecting eng.nes and gearing and heavy plant 
Le might call himself * electrician and engineer.” 

By electrician I mean one who is in business primarily as a retail 
dealer in, and erector of, electrical appliances gcnerally. 1f he 
specialises, his business des'gnation should also indicate his “ line." 
Such a man should, for the protect.on of the public, know his 
business thoroughly, and his ‘association’? ought not only to 
guarantee his work, but, as a preliminary thereto, guarantee the man. 
An electrician should be registered as a plumber is, and, as a corollary, 
it ought to be at least as illegal for a plumber to undertake elec- 
trician's work as for an electrican to supplant the plumber. 

Although the main purpose of this art.cle is to agitate for a reform 
in electrical trade discounts; it begins with a definition of trade 
and with the guarantee of efficient training and with the cohesion 
and elevation of the electrical business.  'lhis is because discount 
reform and trade protection generally ere not in the least likely to 
mature until these preliminaries are first accomplished. The Elec- 
trica] Contractors Association and ‘ts magazines perform useful 
functions, and there are not lacking within them men who now and 
again call out for reform ; but as à whole they do nothing effective 
and far-reaching to accomplish it. They are too anxious for mere 
numbers, or too afraid of the temporary competition of insiders 
who ought to be outsiders. In present circumstances they have 


some reason to fear, but every year shows an extension of the fields. 


which must remain outside yet overshadow the legitimate trade 
of the electrician. It is not yet too late to provide a remedy, but 
the first thing is to enlist and organise a trained army within the mob. 

An effect and cumulative cause of the unsatisfactory state of the 
trade is the fact that any warehouse, ironmongery business or 
huckster's shop is offered electrical goods at a discount equal, or 
practically equal, to that given to the electrical trade itself. Not 
only so, but any private consumer who keeps, for odd jobs, a man 
who calls himself a wireman or an electrician gets the like discount 
from manufacturers or wholesale dealers. In agreeing to the clause 
permitting this, the electrical trade was outwitted by the manu- 
facturers. But more probably, in those days of German competition 
and methods, and іп the absence of any really efficient organisation 
of the retai] industry. no other course was then possible. We hope 
the German modes of business are at an end, and that competent 
organisation is immediately possible. If these things be so, the 
trade can demand and even yet secure that no trade discount and 
no goods shall be granted by the manufacturer or by his agent to 
any buyer who does not buy for re-sale (as is the custom in ail other 
decent trades); also that shops other than registered electricians 
may buy, if they can buy at all, with distinctly lower discounts 
then those granted to electricians. 

If this reform were agreed upon, the wholesale trade would no 
longer have reason to fear monetary delays and risks in dealing with 
electricians. The wholesale people first undermined the retail 
electrical trade and then complained of its instability. Reverse 
the process, ahd healthy natural growth will quickly cover the 
traces of the weeding out operation, and the goods cf the Manu- 
facturers’ Association will get skilled treatment and fair play with 
the public, all of which will be of enormous benefit to the electrical 
trade generally. 

As an example of one phase of what m'ght be called German 
methods of trading, take the following :— Travellers from three 
agencies, A, B and C visit a small town in one week. There is in 
that town one good.class D, and two small electrician businesses, 
E and Е. Messrs. D reject the class of goods offered by B and C 
but buy from A. Then E buys from B and F from C. But B and 
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C tell D that this is the second time they have shown their goods in 
vain to him, and if they are not going to be supported by him they 
consider themselves free to offer their goods direct to consumers and 
others known to be D's chief customets. So in like manner do A 
and C to E and A and B to F. The goods ordered duly arrive; 
but the electricians then discover that their customers are haughty, 
and say '" Oh ! we have bought from a wholesale firm all we need 
in your line." So the electrician’s goods lie in stock the while 
Messrs. A, B and C each begin to write indignant letters about 
their several accounts. This is but one exaniple of many which 
might be given illustrating the present, or shall we say the recent, 
position ot the electrical retail trade. 

In many towns some manufacturers or wholesale dealers keep an 
open door and attractive windcws, and call on every biggish consumer. 
Through their legitimate business with contractors, they get to know 
the names and requirements of these. So the electrician is gradually 
robbed of his chief clients and has to jostle the crowd of his remaining 
customers at the retail counter of the wholesale house when he goes 
to select his goods. But for the support given by electricians the 
wholesale man could not keep so attractive a variety of goods nor 
afford to sell so cheaply retail. Is it to be the same after the жаг? 

Added to these difficulties is the desire of some town authorities 
to enter the trade on their cwn account. Much can be said by the 
advocates of a thorough.going socialism, but every disadvantage 
and every injustice is multiplied a hundred-fold by а piece-meal 
socialism. If a town is determined to enter upon the electricians 
trade, let it treat the retail trade as it is forced to treat a rival 
supply company and adequately compensate those whom it seeks to 
displace as well as suffer the inevitable reduction in amount of rates 
and taxes. Some would refuse compensation to the liquor trade on 
the grounds that it had had plenty of warning and that it worked 
under yearly licences, while, in the opinion of the majority, the sale 
of intoxicants is not for the good of the community. Such defences 
are not available to tcwns which covet the electrical trade of some 
of their cwn citizens. Then to whose care is the city wiring work 
to be entrusted—to the City Electrical Engineers, than whom, if 
one may judge by indoor service-cable work, there is no body of men 
less capable of making it a success. . 

Definite svggestions towards an approved policy of trade defence 
may with &dvantage be deferred to afford opportunity of criticism 
of the points made in this article. But the trade must save itself, 
and its agencies are by no means inactive, and may apply to them- 
selves the well-known lines,— 

* "Tis well ! from this day forward we shall knew 
That in ourselves our safety must be sought 
That by our own right hands it must be wrought." 


THE LM.E.A. AND THE ELECTRICAL INDUSTRY. 


A circular letter from the hon. secretzry of the Incorporated 
Municipal Electrical Association (Mr. H. Faraday Proctor) was 
recently issued to the members of the Association. After stating 
that the Council feel they should give as muck. inforniation as possible 
to the members in regard to the future of the electrical industry, the 
circular proceeds :— 

* It is a matter for great regret that full information cannot be 
imparted at the present time, owing to the withholding by the 
Government of the report of the Board of Trade Electrical Trades 
Committee (Sir Charles Parsons’ Committee) and the interim report 
of the Coal Conservation Sub-Committee of the Reconstruction 
Committee. The Council are strongly of opinion that pressure 
should be brought to bear with the object of obtaining the immediate 

- publication of these reports. This would release evidence which has 
now to be preserved in confidence, and enable more open discussion 
by those most concerned and best informed. The I.M.E.A. Council, 
on November 1, 1916, agreed several resolutions regarding the 
appointment of a Central Board of Control or Commission to take 
over the whole of the duties at present exercised by the Board of 
Trade, Local Government Board, Home Office and other Depart- 
ments as far as they relate to the administration of the Electric 
Lighting Acts, such Central Board to have full powers, but not to be 
authorised to own or operate electricity works. The new Central 
Board will be a progressive body with the interests of the industry 
at heart, and should, therefore, have complete control—subject to 
Parliament alone—overall such matters as the granting of powers 
approval of rates of charge, formation of rules now drawn up by 
the Board of Trade, &c. It was specified that the members of the 
Board should be whole time officers, who should sell out al] securities 
owned by them in any electrical undertakings, so that the confidence 
of the country may be furthered by the assurance that those m 
control are entirely disinterested. 
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“ The Council have come to the conclusion that, to secure the most 
economical production of electricity, generation in the nature musb 
in the future be by large power stations, though not necessarily in 
every instance by new super-stations; that the large power 
stations can best be controlled and operated by District 
Boards consisting of representatives appointed by the present 
statutory undertakings (both local authority and company), 
and that the distribution shall remain with present under. 
takers, subject to suitable safeguards to protect consumers. 
The Council are fully aware that the idea of transferring to a 
District Board some of the powers now exercised in regard to 
the generating side of the business may not commend itself to some 


existing undertakings, but they are convinced that in order to secure. 


a large and economical supply of electrical energy it will be necessary 
to adopt centralised generation with large units of plant, and the 
interests of all parties concerned are best met (so far as generation 
and transmission are concerned) by advocating joint control and 
operation by District Boards. In the event of the status or remu- 
neration of an official of any undertaking being adversely affected 
through the formation of a District Board, such an official shall be 
entitled to compensation. A report of the Lancashire and Cheshire 
Linking-up Committee will be published within a few days, the 


details of which will prove of considerable interest in the fuller con- | 


sideration of schemes for supply throughout the country. 

'* A resolution was transmitted to the President of the Board of 
Trade in accordance with the instructions of the annual general 
meeting. It is a matter of great regret that, although three addi- 
tional members have been added to the Committee, these additione 
have been made without reference either to the I.M.E.A., which 
represents the municipal electrical interests, or to the individual 
municipalities concerned. The Council feel that further attempts 
to get the representation on the Committee adjusted at the present 
time would be futile, and do not therefore propose to take further 
action at present. As regards the giving of further evidence, Mr. 
Faraday Proctor having been deputed to give evidence for the 
Association, it is desired that any members having points of im- 
portance to be brought forward which have not been otherwise dealt 
with, should send particulars of the same to him immediately, with 
8 copy or draft of information prepared for witnesses. It will be 
realised that many points have already been dealt with by your 
witnesses before Sir Charles Parsons’ Committee, and by the wit- 
nesses of the Association of Municipal Corporations. At the annual 
general meeting of the I.M.E.A. on June 22nd several members 
stated that plant extensions by municipalities were being refused by 
the authorities while power companies appeared to be favoured in 
that matter. The Council will be glad if members wil] advise them 
of specific examples which have come within their personal know- 
ledge of undue obstruction experienced by local authorities, and of 
undue assistance given to power companies in connection with 
extension of plant or mains, so that the information may be tabulated 
with a view of taking further action on the matter.” 
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INDUSTRIAL FATIGUE. 


In the recent report by Dr. H. M. Vernon to the Health of 
Munition Workers Committee much interesting information is given 
as to the injurious effects of excessive hours of labour, Sunday 
work, &c. It is proved that with a considerable reduction in the 
hours of labour and the enforcement of Sunday rest, the output 
may Le actually increased. 

Dr. Vernon holds that this increase is not due—as many works 
managers maintain—to the determination of the worker to earn as 
much as was the case under the longer-hour system, for in such a case 
the worker’s output would be increased immediately the reduction of 
hours occurred, instead of the increase occurring gradually. Even if 
money-making were the true mainspring of action, it is obviously better 
both for the health of the worker and for the conservation of the 
dis ah that an eight-hour day should be worked instead of a twelve- 
hour day, provided that the total output is maintained. 

From observations extending over a period of 13} months upon the 
output of workers employed in making fuses showed that a reduction 
of working hours was associated with an increase of production both 
relative and absolute. The rate of production changed gradually and 
did not reach an equilibrium value before the expiration of four months. 
Thereafter .it remained steady for 34 to 5 months. The gradual 
change negatives the suggestion that the effect was a mere consequence 
pt the desire to earn the same weekly wage as before. 

Owing to the reduction of the working time, first by a change from a 
12-hour day to a 10-hour day, and subsequently by the abolition of 
Sunday labour, it was possible to compare output under three conditions, 
A group of women (numbering from 80 to 100) engaged in the moderately 
heavy labour of turning aluminium fuse bodies, provided the following 
comparative results :— 

(i) When actually working 66-2 hours a weck, and nominally 74-8 
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hours, their relative hourly production was 100, and their relative gross 
production 100; (ii.) when actually working 54-8 hours, and nominally 
working from 58-5 to 66 hours, their hourly production was 134, and their 
gross production 111; (iii.) when actually working 45-6 hours, and 
nominally working from 49-5 to 58-5 hours, their hourly production was 
158, and their gross production 109. 

It is, therefore, to be inferred that had these women been working 
uniformly a nominal 50-hour week their gross output would have been 
as large as when they were working a nominal 66-hour week, and con- 
siderably greater than when they were working a 77-hour week. 

A group of 40 women engaged in the light labour of milling a screw 
thread on the fuse bodies improved théir gross output by 2 per cent. 
when actually working 54-8 hours a week, the standard being their 
gross output when working 64:9 hours per week. A further reduction 
of actual working hours to 48-1 resulted in such an improvement of 
hourly output that the gross output was only 1 per cent. less than when 
the actual working time was }6:8 hours more. 

A group of 56 men engaged in the heavy labour of sizing the fuse 
bodies improved their hourly output by 37 per cent. and their gross 
output by 21 per cent., when actually working 51:2 hours, the standards 
being the hourly and gross outputs observed when the actual weekly 
hours were 58-2. 

Fifteen youths engaged in the light labour of boring top caps by means 
of automatic machines produced only 3 per cent. less when their actual 
weekly hours of work were 54-5 hours than when they were 72:5 hours. 

In none of the operations studied was there any change either in the 
nature of the operation or of the type of machinery during the period 
under notice. The data was also so chosen as to eliminate any possible 
disturbances due to increasing skill. 

A part of the improvement in output was due to the workers starting 
work more promptly when on shorter hours. At one period women 
engaged in turning fuse bodies lost on the average 37 minutes daily by 
starting work after and stopping before the nominal time. Nine months 
later, when their hourly output was 25 per cent. better, they lost only 
26-5 minutes daily in these ways. 

A rest from work on Sunday is followed by a relatively low output on 
Monday, and this output steadily rises in the course of the week, owing 
to the increased efficiency produced by practice. Generally the cumula- 
tive effects of fatigue neutralise and overpower this increased efficiency, 
and the output may fall after the second day (or night) of the working 
week if the hours are long and the work laborious, or not till after the 
third, fourth or even fifth day if the hours are shorter. 
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GOVERNMENT CONTROL OF TRADE. 


The London Chamber of Commerce have approved a report of the 
Merchants’ Committee of the Chamber on the action of the Govern- 
ment in controlling the sale and distribution of leading commodities 
of common necessity 

In the report it is pointed out that since the commence ment of the war 
the Government has had powers to regulate the supply and use of any 
commodities necessary for the defence of the Realm, the effective prose- 
cution of the war, &c. It is to be regretted that the Government has not 
uniformly availed itself of the services of the mercantile community, 
with its exceptional knowledge of sources of supply and its organisation, 
which has given the United Kingdom its unique position as an emporium 
for the production of the entire world. On grounds of public policy no 
objection is raised to the objects in view, but the methods adopted have, 
in the judgment of the committee, failed to produce the maximum of 
advantages to the State, with the minimum of interference with legiti- 
mate trade usages and organisation. The results of these methods have 
in many respects been subversive of the objects in view. The policy at 
present pursued appears to be based upon an imperfect appreciation of 
the principles upon which the import business of the country has been 
conducted, and of the means by which the natural resources of the 
country itself have been rendered serviceable for the needs.of industry. 
It is only in comparatively recent times—outside the Ministry of Muni- 
tions—that the direct employment of trained business men has been 
availed of to any extent by the Government. The action of Controllers 
has in many cases conduced to high prices and ultimate scarcity. 

Apart from mineral and other products exclusively drawn from home 
sources, the country has largely depended upon the energies of merchants 
to bring into the market and maintain stocks of certain essential commo- 
dities from oversea countries. These are attracted mainly through the 
manifest advantages of British markets in competition with the markets 
of the world, and consequently can only be effectively controlled by the 
Government on their arrival here. Any restriction upon the usual 
importations must therefore interfere with the flow of commodities to 
this country on a competitive basis. In other words, if the merchant is 
driven out of business the various agencies at home and abroad for the 
collection of commodities in anticipation of consumers’ requirements, are 
reduced to a negligible quantity, and the State becomes virtually the sole 
importer, or buyer, without the means of influencing continuous supplies 
from abroad when stocks are exhausted from time to time. The serious 
shrinkage of their operations and stocks already experienced by mer- 
chants and brokers through State intervention and uncertainty under 
present conditions, has re-acted in a manner prejudicial to the best 
interests of the country in respect to supplies. There seems to be no 
adequate ground for dispensing with the services of the merchant, whose 
relations with suppliers, and expert knowledge of the goods involved, 
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should entitle him to be treated on reasonable terms by the State in a 
business with which he alone has had actual experience in the past. The 
conduct of this business also involves the question of finance, which 
influences the foreign producer in his choice of the British market. The 
merchant, moreover, is prepared to undertake great risks, whether in 
peace or war, and only asks that he shall have the opportunity of bring- 
ing into the country its essential requirements on terms which will leave 
a fair remuneration for these risks. The reasonable profits of bona fide 
distributors should be allowed, and these may justly include remunera- 
tion to the merchants or brokers whose business has been to handle the 
stocks they obtain from various sources before they reach the manufac- 
turers or retail distributors. Subject to these considerations, the war 
requirements are best served by the Stato ‘utilising the services of mer- 
chants to the fullest extent, and encouraging them in every way to main- 
tain and increase supplies of all necessary commodities. 

No Government can control all the world's trade when free markets in 
other countries attract the supplies at higher prices. Nothing raises 
prices more quickly than the knowledge that Government is buying. 16 
is impossible that Controllers can possess anything like the knowledge of 
the ramifications of the world's trade, and of the extreme delicacy of the 
fabric of finance upon which it is conducted, which is at tho disposal of 
the merchants of the City of London. Evidence is constantly forth- 
coming that many Government departments fail to appreciate the rela- 
tive functions of the merchant and the manufacturer by assuming that 
the latter is quite independent of the former. The fact is that manu- 
facturers are dependent upon merchants for continuity of orders for 
manufacture, and, in turn, for their raw material. Government tenders 
are frequently asked for '' from manufacturers only," regardless of the 
fact that merchants hold large stocks and can frequently supply at lower 
prices. The aim of the Government should be to encourage merchants 
to attract supplies from all parts of the world. The effects of Govern- 
ment action in many cases has tended to stifle and partially ruin trade. 
It has certainly been a serious deterrent, at a time when, owing to the 
almost total extinction of German overseas trade, British merchants 
were '' capturing " that trade and establishing themselves in the countries 
of production in a manner which would ultimately be immensely for the 
benefit of the Empire, and, after the war, would enormously strengthen 
its position as against enemy countries. The committee is of opinion 
that the same consideration should be shown to all trades when taken 
under Government control as was shown to the wheat and flour trades in 
seeking the co-operation of merchants in the supervision of the trade so 


controlled. The committee also desire to call attention to the glaring- 


discrepancies between the treatment accorded by the Government to the 
different trades. The committee considers that the same consideration 
which is shown to one trade should as a matter of equity be shown to all. 
In cases where the Government confine their action strictly to control 
and exercise this control largely through representatives of tho trade in 
question, without interfering with the existing trade organisation for 
handling and distributing the commodities, the committee are advised 
that infinitely more beneficial results have been obtained and much less 
harm has been done than in other cases where the Government have 
ignored trade organisations, and taken not only the control but the actual 
distribution into their own hands. This latter tendency, which is now 
most clearly marked, the committee regard as a grave and serious 
menace. Thcy are forced to the conclusion that the Government look 
on the merchant community as practically useless to the Empire and 
generally unworthy of consideration, a view which even the most ele- 
mentary study of history shows to be false. It is not too much to say 
that but for the merchant community the commercial supremacy of the 
British Empire would not exist. The main cause of the rise in prices has 
been the shortage of the world's supply combined with a shortago of 
shipping tonnage, and the only means of overcoming this is to stimulate 
production the whole world over by all possible means and to see that the 
tonnage available is used to the best purpose. This can best be done by 
encouraging ordinary trading in every way with a minimum of Govern- 
mental interference. If commerce is rendered impossible or unprofit- 
able it will cease, with disastrous results both now and after the war. 
The committee, therefore, submit that the Government should confine 
their action strictly to supervision ; they should centralise the controlling 
authority and disband and do away with the numerous un-co-ordinated 
departments which are now seriously restricting legitimate trade. 


RECOMMENDATIONS. | 


The committee, having regard to the foregoing considerations, recom- 
mend :— 

(4) That Government should cease to act as trading intermediary 
between producers and consumers, but should utilise to the fullest extent 
the services of the business community. 

(b) That to this end merchants should be encouraged to continue to 
carry or import stocks of commoditics essential to this country. 

(c) That, so far as any control of imports and exports is concerned the 
quantities allowed should as far as possible be based upon a fair allocation 
of quantities amongst merchants dealing in particular articles, after 
consultation with representative trade organisations. Permits should 
only be granted to British and Allied subjects who are legitimate mer- 
chants and importers in the trade involved. 

(d) That the various control departments should be co-ordinated so 
far as to secure a uniform system on questions of principle and to obviate 
present delays in dealings with licences and permits. 

(e) The Control Departments should in all cases be assisted by repre- 
sentative business men nominated by their respective trades. 

(f) That steps be taken to represent to the Government, to Members of 
Parliament, and the public generally, the views set out in the report of 

this committee. 
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A THERMO-COUPLE POTENTIOMETER AND OTHER 
INSTRUMENTS. 


Three recent lists issued by the Cambridge Scientific Instrument (v. 
deal respectively with recording and index thermometers (No. 912), the 
Cambridge measuring microscope (No. 134) and the Cambridge Thermo- 
couple potentiometer (No. 191). 

The Cambridge measuring microscope is intended for workshop изе, 
and enables lengths from 40 mm. down to 0-01 mm. (or by estimation to 
0-001 mm.) to be conveniently measured. 

As illustration of its utility for special purposes, the determination of 
the diameter of indentations made in Brinell hardness tests, the pitch of 
small screw threads, and the accurate measurement of test pieces after 
being subjected to mechanical strain may be mentioned. 

, In the H. & M. recording and index thermometers the steel bulb of the 
instrument is connected by stáel capillary tubing to a special form of 


THERMO-COUPLE POTENTIOMETER. 


i 


steel Bourdon spiral. The whole system is filled with mercury, and 
changes in temperature of the bulb give rise to corresponding changes 
of pressure in the system, and thus to small movements in the spiral, 
which are magnified and recorded or indicated by the usual pen or pointer 
mechanism. 

The Cambridge Thermo-couple Potentiometer is designed for the 
accurate measurement of small P.D.s not exceeding 20 millivolts ; it is 
specially applicable for use in temperature measurement by means of 
The complete potentiometer outfit comprises (1) the 
potentiometer, (2) single Weston normal cell, (3) Ayrton- Mather galvano- 
meter, (4) galv. lamp and scale. The galvanometer preferred is of the 
moving-coil type, with a resistance of about 20 ohms. 

Referring to the illustration, the wire SS is so graduated that the 
reading shown at any point on its length is, equal to the P.D. between 
that point and a point M, provided the fall of potential in the main 
circuit is exactly 1 volt per 100 ohms circuit resistance. 
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VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 


Officer Commanding, Lieut. Colonel C. B. Cray, V.D. 
Orders for the Week. 


Officer for the Week. —Platoon Commander P. Bowden. 

Next for Duty.—Platoon Commander W. J. A. Watkins. 

Monday, Aug. 13. —Technical Instruction (searchlight) for No. 3 Company, 
Right Half Company, at Regency street. Drill, No. 3 Company, 
Left Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Pu Aug. 14.— Lecture, 6.30. Physical Drill and Bayonet Fighting, 

.30. | | 

Wednesday, Aug. 15.—Drill and Elementary Bridge Construction, No. 1 
Company, Right Half Company. 

Thursday, Aug. 16.—Drill and Elementary Bridge Construction, No. 2 
Company, Right Half Company. Ambulance Class. 

Friday, Aug. 17.—Technical Instruction (searchlight), for No. 3 Company, 
Left Half Company, at Regency street. Drill, No. 3 Company, 
Right Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Musketry.— All N.C.O.s'and men who have signed the ‘‘ A" and ^ B" 
agreements are required to attend during this month to re-classify, 
in order to enable the corps to obtain the capitation grant.- Pre- 
ference will be given to these men in firing. 

Armlets.—The now issue armlets сап now be obtained at headquarters 
and every enrolled man must obtain one without delay, and all old 
(red) armlets must be returned to the orderly room. 

Note,— Unless otherwise indicated, all drills will take place at head: 
quarters (Balderton.street, Oxford street). 
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* IN MUNITION WORKS #26 | 


For the Munition Factory there аге | 
OSRAM G.E.C. Drawn Wire Lamps and ` 
OSRAM Atmos Half-watt Type Lamps. 


See that every lamp you buy bears the words 
"OSRAM, GEC; made in England.” 
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Advertisement of the General Electric Co., Ltd. Head Office: Queen Victoria Sireet, London, Е.С. 4. 
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Commereial Libraries. 

At Liverpool, on the 1st inst., Lord Parmoor opened the com- 
merciál library which has been provided by the Local Libraries Com- 
mittee. In the course of his address, Lord Parmoor dwelt upon the 
supreme importance of looking forward to the necessary reconstruc- 
tion of onr commercial life in the future. 

Lord Parmoor said it was no use to go on piling up statistics and 
holding inquiries unless the knowledge acquired was made accessible. 
He had always thought that there was a great loss through the particulars 
collected in our official documents not being sufficiently disseminated. 
It was important thata commercial library should be properly staffed, so 
that by careful indexing of the information collected it might be available 
for any particular purpose in a short time. It was desirable that the 
work of the commercial department of the Board of Trade should be 
decentralised, and that a city like Liverpool should have a commercial 
department as well as Whitehall. A commercial library such as that 
now established came between research on the one side and practical 
business on the other. He was a great believer in research and study, 
and also of collective action; but if it were to supersede individual 
energy and enterprise the advantage might be purchasgd at too high a 
rate, However much we might depend on research and Khowledge, there 
was something in the individual on which we had in the past relied in our 
commercial enterprise, and which he hoped would not be less potent in 
the future. That library was not a school of commerce, but a place 
where people skilled in commerce could get the information they wanted ; 
it was something like a post-graduate course. Dealing with the question 
af apprenticeship, Lord Parmoor said he though we ought to revert to a 
considerable extent to the old apprenticeship system. 


* * x * 


A Commercial Library at Norwich. 


The Citv Librarian of Norwich (Mr. Geo. A. Stephen) recently 
reported to his Committee on the development of the Commercial 
and Technical sections of the library. 

Mr. Stephen points out that British public libraries, if properly 
equipped, can render invaluable assistance in furthering British industry 
and trade, by providing commercial information for business men and 
text-books for their employees ; and he states that committees of public 
libraries in several of the largest British cities and towns are initiating 
commercial libraries. The committee has adopted the City Librarian's 
recommendations for the development of the commercial and technical 
sections, so that they will ultimately contain :—A good collection of 
directories, comprising directories of the English counties, thé British 
Colonies and Dominions, the United States and foreign countries, and 
the most important trade directories, gazetteers, atlases, statistical 
works, &c.; telephone directories issued by the Post Office, and the 
Principal telegraphic codes; reports of the various Chambers of Com- 
merce and trade associations ; blue-books and other Government publi. 
cations relating to trade, agriculture, labour, finance and other matters ; 
Consular Reports, Colonial Reports and the Commerce Reports issued by 
the United States Department of Commerce; vear-books and other official 

ks issued by the British Dominions and Colonies ; best books on the 
Principal local industries (e.g., boots and shoes, engineering, aircraft, 
wire-netting, silk, бе.) ; the full specifications of patents relating to the 
subjects of our local industries ; best books relating to economics, com- 


merce and trade; banking, exchange, commercial law, insurance, ad- ` 


vertiaing, &c.; text-books for commercial students dealing with account- 
ancy, book-keeping, arithmetic, shorthand, typewriting, office manage- 


ment, &c. ; the printed information issued by the Commercial Intelligence- . 


department of the Board of Trade ;' technical periodicals, &c. 


* * * * . 


. us 
Import Restriction Modification. 


The Import Restrictions Department of the Board of Trade has 
under consideration, in consultation with the London Chamber of 
Commerce, the granting of a concession allowing the restricted 
Mportation of the following goods :— , 

Electric dry cells, arc lamp carbons, searchlight carbons and battery 
carbons. Firms who were importing these goods last year should com- 
Шишса{е with the London Chamber of Commerce, Oxford-court, Cannon- 


‘treet, E.C, 4, asking for particulars as to the stens which should be taken 


to obtain licences, 
* * * * 
U.S.A, Copper. 

The U.S. A. smelters turned out 1,928,000,0001b. of copper in 1916, 
or 540,000,000 Ib: more than in 1915. The refineries turned out 
2,259,000 000 lb., an increase of 625,000,000 lb. Stocks at begin- 
ning of 1916 totalled 82,429,666 lb., bringing the total available 
Supply last year up to 2,341,000,000 lb. Of this 784,006,486 Ib. 
ve exported, against 681,917,955 Ib. in 1915, while 1,429,755,266 Ib. 

ere apparently consumed in the country. 


American Export Trade. 

The manufacturers and exporters of the United States of America 
are perfecting their organisations in order to expand their export 
trade, especially in South America, Europe and the Far East, and 
thus develop permanent trading relations which will afford continuity 
of output and render manufacturers independent of business de- 
pressions at home. At a conference at Springfield (Mass.), which 
lasted from June 23 to 30, various problems of the export trade were 
considered and discussed. 

The consensus of opinion was that the best men should be drawn upon 
to build up the foreign field. Emphasis was laid upon the vital necessity 
of completely fulfilling specifications and promises to foreign purchasers, 
including shipments on dates agreed upon, and packing as required. 
Much time was also given to credit facilities available through enter- 
prising American banks. 

The “ Electrical World " states some of the pointg brought out in the 
conference. The United States needs export trade because it is the 
greatest producing nation and must have foreign outlets for surplus 
products or suffer the evils of glutted markets at home to the detriment 
of capital and labour alike. From 1913 to 1916 the total exports of the 
country increased from $2,484,018,292 to $5,481,423,589. "Total value 
of firearms, explosives, &c.. exported in 1916 was $757,700,475. Manu- 
facturing is not likely to develop rapidly in South America at present 
because of short coal supply, but hydro-electric power will come into 
play in the future. Exports to South America increased from 
$186,678,122 in 1913 to $266,895,330 in 1916. It is expected that 
alliances during the war will be effective for a considerable’ period in 
trade relations after the conflict. A powerful United States merchant 
marine is likely to be a feature in future years. For a long time this 
country will probably be a chief source of funds for development enter- 
prises in the world. The Government should foster co-operative efforts 
by competitive manufacturers seeking foreign outlets. Long-time 
credits should be freely accorded to foreign buyers. Foreign trade 
agencies are the eyes of export business. The. trade balance of the 
United States in 1916 was $2,080,000,000, compared with $435,000,000 
in 1914. Relief from restrictive legislation is needed. Co-operation 
and standardisation are also needed in American manufacturing plants 
to meet foreign compctition, including uniform system cost accounting 
where possible. Much would be gained by drafting successful business 
men for governmental positions. Personal travel is most important in 
developing trade. Foreign buyers are usually more accurate and parti- 
cular than those in domestic trade. Manufacturers should not seek 
foreign trade which cannot be consistently carried on at all times. An 
attractive field for the loose leaf catalogue exists, the catalogue being 
printed in the language of the country concerned, and complete in order- 
ing and shipping instructions, with typical examples. The field in South 
America applies particularly to capital of $100,000 and over, that for 
small capital being less favourable at present. Closer intercourse is most 
important with South America, including study of people and countries, 

| * * * * 


Belgian and British Trade Relations. 

The Government have appointed a Committee to investigate the 
means of promoting and advancing trade and commerce between 
the British Empire and Belgium. The members of the Committee 
are as under :— 

Representing Foreign Office.—Sir Cecil Hertslet (Chairman of Com- 
mittee), Mr. R. Macleay, Mr. M. Neville Kearney (Secretary of Committee), 

Representing Board of Trade.—Sir W. H. Clark, K.C.S.L, C.M.G., 
Sir E. Wyldbore Smith, Mr. Percy Ashley. | | 

Representing British Commercial and Financial Interests.—Sir Algernon 
F. Firth, Bart., Sir R. Vassar Smith, Bart., Lord Faringdon, and Messrs. 
E. F. Oldham, M. Cléminson and Frank Potter. | 

The members of the Committee (other than those representing the 
Foreign Office and Board of Trade) have been nominated by the bodies 
which they represent, at the invitation of the Government. The follow- 
ing are the terms of reference for the Committee :— 

This Committee is established for the purpose of inquiring into all 
matters relative to trade between the British Empire and Belgium, with 
a view to increase and develop that trade by every desirable means. 

It will be the duty of the Committee to investigate as far as possible 
all means to be adopted in order to attain the object set out in Para. 1. 
The Committee will examine into the supplies and requirements of the 
respective countries (in so far as they have relation to its scope) and give 
advice as to how trade between them can be best established, developed 
and increased. It will obtain information and evidence from all available 
sources and endeavour to render all possible assistance in regard to ship- 
ping. manufactures, imports and exports, and trade generally between 
the Empire and Kingdom. 

It is particularly laid down that the purpose of this Committee shall 
be a general one, and that it shall not be part of its duties to foster the 
advancement of the trade of any particular individual or firm, nor to 
devote its assistance to any special branch of trade or industry, except 
in relation to the general principles for which it is established. 
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EXTENSIONS. 


' Chester.— The Corporation is recommended to extend the electric 
supply cables to the works of Messrs. Brook, Hirst & Co., at an esti- 
mated cost of £4,200. 

Colchester.—The Council has adopted a report of the Electricity 
Committee recommending the erection of a new generating station 
on the banks of the river, the existing works to be converted into 
à distributing station. 

Derby.—The British Cellulose & Chemical Mfg. Co. has acquired 
5 more acres of land for extensions of their works. These additions 
will mean a considerable increase in the demand for electric power 
upon the Corporation electric supply department, which will entail 
putting in additicnal plant at the electricity works. The cost of 
laving down the necessary plant and making provision for the extra 
demand is est mated at £90,000, sanction to the borrowing of which 
amount is to be sought from the L.G. Board. 

Dover.— The Council has resolved to extend the electric supply 
mains to a loca! hospital. 

Knaresborough.— The Rural Council has been asked by the Harrc- 
gate Electric Lighting Committee to allow the extension of elec- 
tricity mains to certain premises outside the borough boundary. 

Leeds.— Application has been made to the Local Government 
Board for sanction to borrow £25,000 for extensions of mains and 
£25,000 for the erection and equipment of sub-stations. 

Leek.— The Council has authorised extensions of the electric 
supply mains at an estimated cost of £650. 

Luton.—The Corporation recently obtained sanction to borrow 
£4,000 for laving additional cables to give supplies of electric current 
to factories. 

Stafford.— The Council has reccived sanction to a Ioan of £6,500 
for an additional boiler and other plant at the electricity works. It 
is proposed to experd £4,000 in providing and laying high-tension 


mains. 
GENERAL. 


Birmingham.— At the meeting of the Corporation last week tke 
Electric Supply Committee were authorised to revise and increase 


thescale of charges for the supply of electrical energy by approxi-' 


mately 15 per cent. | 

The chairman of the Committee (Ald. Jephcott) said the reason for 
the revision was due to the increases in wages, coal, &c. On this 
occasion they had decided to drop the percentages and go in for а 
money basis. 

He said thev were unable to go on with the permanent station, because 
the Government were not prepared to give them the necessary sanction. 
In order to safeguard the supply of current, the committee were doing 
their level best to prevent any stoppage hy having the machinery in the 
best possible order and not taking on more consumers than they could 
manage. The difficulties thay had had with the tramways would not 
normally be expected to happen in the coming winter. 

Bolton.—Mr. Robt. Baker, superinterdent of the electric fittings 
dept., has resigned owing to ill-health, but the »lectricity Committce 
has retained him in a consultative capacity in connection with the 
fittings department at £62. 10s. per annum. 

Bradford.—Last week the City Ccuncil considered the recom- 
mendation of the Electricity Committee to increase the scale of 
Caarges for electricity. 

The chairman of the committee (Ald. Robinson) said that hc disagreed 
with the minutes because the charge to the flat rate consumers had not been 
raised. The committee had found the extra cost to be so serious’as to 
make it necessary to increase the charges. For the vear ended March 31, 
1917. the increased wages and salaries amounted to £6,582, allowances to 
soldiers’ dependents amounted to £2,288, and the increase inthe cost of 
coal was £15,298. Interest on loans was £3,272 more and income tax 
£9,832, or a total increase of about £37,000. If it had not been for the 
extra demand for power no doubt there would have been a loss on the 
department. The amount of electricity consumed by customers on the 
flat rate was of the value of £24,178, and if the price were increased in 
accordance with the proposal of the engineer the extra income in respect 
of the flat-rate supply would only be £2,417. The flat rate ought to have 
been raised vears ago. Owing to the improvement that had taken place 
in lamps since the establishment of the undertaking as good a light as was 
first obtained could now be got at one-third of the consumption of elec- 
tricity. He instanced other classes of consumers who should pay more, 
and ultimately the recommendation was withdrawn. 

Chippenham.— The Council's offices are to be wired for the electric 
| echt. 

Electrical Installations Inspection.—Last week the London County 
Council was informed by the Theatres and Music Halls Committce 
that recent inspections of the electrical and mechanical installations 
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at places of public entertainment had disclosed a marked falling cf 
in the standard of maintenance and repair, with a consequent in- 
creased risk of fire. 

This is said to be due in part to the difficulty in getting repair work 
undertaken and in part to the employment of unskilled men to take the 
place of experienced men on war service or war work. Owing to the 
depletion of the staff of the fire brigade, a reduction in the frequency of 
inspections was approved in October, 1915. The Committee is now of 
opinion, in view of the facts stated above, that in the interests of pubhc 
safety more frequent inspection of electrical installations on the part 
of the Council is necessary than is practicable with the existing staff. 
The Establishment Committee would deal with the question of the 
additional staff required, but the suspension of a resolution of Nov. 9, 
1915, was recommended in order to enable more frequent inspection to 
be undertaken. 

The recommendation was agreed to. 

Electrical Apparatus Imports into Jamaica.—-According to a recent 
report of the U.S.A. Consul (Mr. Ross Hazeltine), American manu- 
facturers furnish most of the electrical supplies and equipment used 
in Jamaica. The “ Electrical World " says there is no local mano- 
facture of these products. 

The imports are grouped separately under two headings, viz.: (1) 
Apparatus necessary for generating, storing, conducting. conv агг into 
power or light and measuring electricity, and (2) telegraph and tele- 
phonic wire and apparatus. The imports of both groups fall under the 
list of articles admitted duty free. During 1914 the imports of the first 
group amounted to 851.252 and in 1915 to $34,021. and the second 
group to $6,966 and $6,588 respectively. That the United States 
supplies such a large percentage of the electrical equipment imported 
‘nto Jamaica may be attributed to the fact that in manv instances the 
original installations consisted of American equipment. In general, the 
equipment is much the same as that in use in the United States, although 
somewhat antiquated. 


Electric Power Supply Committee.—In May last the General Pur- 


_ poses Committee of the London County Council authorised the comp- 


troller to give evidence upon the question of electricity supply in 
London before the Board of Trade Electric Power Supply Com- 
mittce, on the understar.ding that the Council was not in any way 
committcd as to its policy with regard t» matters discussed at the 
Committee. At the meeting of the Count; Council last week the 
Special Committee on London Electricity Supply reported that they 
had considercd the proof of the evidence proposed to be given, and 
had informed the General Purposes Committee that, subject to 
certain amplifications, they concurred therein. 

The evidence deals with the matter merely from the historical point 
of view. The Special Committee are advised that it would be of great 
assistance to the Departmental Committee if the report dated July 14, 
1914, of the '' Technical Commission," consisting of the comptroller of 
the Council, the chief engineer and Mr. C. H. Merz, on the question of 
London electricity supply, were made. available for their use. The 
document was, however, private and confident‘al, but in order 
that the document, while remaining private and confidential, 
might be submitted in evidence to the Departmental Committee, it was 
recommended that standing order No. 177 be suspended in order that the 
report on the subject of London electricity supply be submitted in evidence 
as a confidential document to the Electric Power Supply Committee. 

This course was agreed to. 

- The London County Council has called а fresh conference of repre- 
sentatives of London electricity supply undertakers on the subject of 
electricity supply in London. Ina recent communication by the London 
County Council to Stepney Borough Council it is stated that the Board 
of Trade Electric Power Supply Committee may finish taking evidence 
before the end of September, and the conference should be held a: early 
as possible. Stepney Electric Supply Committee has appointed the 
chairman (Coun.* Legg) and ex-Coun. Gordon to represent Stepney at 
the new conference. 


Greencek.— At a special meeting of the Corporation on Monday it 
was reported that there was a net surplus of £10,831. 11s. 2d. cn the 
pact year's working of the electricity undertaking. 


Increased Charges for Electrical Energy.— The charges for current 
are being increased at the followi ing plazes :— 

Sunderland Corporation is increasing its charges by 10 per cent. for 
lighting and small power consumers, А similar increase will be made for 
h.t. supplies under new or renewed contracts, 

Tunbridge Wells Council is increasing its charges for current for lighting 
by 10 per cent.. power and heating 25 per cent. and power for lifts 10 per 
cent. 

Southwark (London) Council has decided to increase the charge to 
consumers for whom plant had been kept in reserve during the winter 
months by Id. per unit, and to make increases of 2d. per unit during 
restricted hours and Jd» during unrestricted hours. 

Edinburgh Corporation has increased its charges to 3}. per unit for 
lighting, and 14d. for motor power, plus 10 per cent. 


Linking-up in Staffordshire.-—A conference of representatives «t 
the Stoke-on-Trent, Lcek and Newcastle electric supply department: 
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will Бе he'd іп order to discuss the possibility of linking up the three 
undertakings. ° 

Newport (Mon.).—Mr. A. Nichols Moore recently reported to the 
Eleetricity Committce in regard to the linking-up proposals for 
S uth Wales, bis report being generally in line with that already sub- 
u.itted to the Cardiff Electricity Committee by Mr. Arthar Ellis and 
abstracted in our last.igsu >. | 

Mr. Nichols Moore also asked for authority to go into the details of the 
scheme, and prepare estimates of costs to be submitted to the Committee 
atalater datein order that they may be able to forma considered opinion 
on the matter. 

The Electricity Committee has now authorised him to do so, and take 
any further steps that are necessary to further the proposals on the dis- 

' tinct understanding that such steps as are taken shall in no way commit 
them to any scheme. Mr. John Moxon, chairman of the Electricity 
Committee, took the opportunity of placing before the committee his 
views upon the general question of interworking, and emphasised the 
importanee of the Corporation taking an active part in any deliberations 
that might be on foot. 

Provisional Order Extensions.—The Board of Trade has extended 
for ona year from July 31 the pericds of two vears and 18 months 
n spectively limited by the Knottingley Electric Lighting Order, 
1914, for laving mains, &c., in speciticd streets and in the remainder 
ul the area. 

The Board has also extended by one vear from July 8 the same periods 
limited by the Thornton Electric Lighting Order, 1914, for similar 
purposes. 

The Board has also extended bv one year ibn July 31, 1917, the 
periods of two уеагв and 18 months limited by the Rickmansworth and 
Chorleywood Electric Lighting Order, 1914, for laving mains, &c. 

The Board of Trade has also extended for one year the period for 
carrying out the provisional order of the York Electne Lighting ( Ex- 
tension) Order of 1914. 

Stoke-on-Trent.—As the Electvic't - Committze has had notice 
that it is proposed to withdraw more men from the electricity depart- 
ment for National Service, the Town Clerk has been instructed to 
take all pd&sible steps to prevent the further depletion cf the staff. 
The Committee has been empowered to apply to the Board of Trad? 
for permission to cut off supplies of current if the reduction in staff 
does not allow *t to be supplied. 


Tanfileld.—A special mecting of the Urt an Ccuncil has been called 
for the purpose of considering an electricity supply scheme. 

Windermere.—The Council has been informed by the Windermere 
& District Electricity Supply Co. that it is afraid it will have to close 
down the works during davlight on Sundays owing to the depletion 
of their staff and in order to afford a weekly rest for the remaining 
portion of the staf. 


-ELECTRIC TRACTION. 


Belfast. —On the recommendetion of the Tramways end Elec- 
tricity Committee the Corporation hes transferred the control and 
management of the overhead equipment of the tramways from the 
electrical engineer to the tramway general manager 


Burnley.—The Electricity Committee has decided ‘that Burnlev 
shall be included in the list of towns, published bv the Electrical 
Vehicle Committee, which are preparcd to supply energy for charging 
cketrically propelled vehicles. The charge for the supply of energy 
will ke 1{4. per unit. 

The Bosrcugh Council has approved the recommendation of the 
T-amways Committee to increase the salary cf the general manager 
of the tramways, Mr. Hy. Mozley, from £450 to £500 per annum. 


Burton.—The fares оп the loca] tramway have Есей increased 
gnd all transfer tickets have been abolishcd. 


Dartford Tramcar Shecs Destroyed.—< fire, which broke cut cn 
Tuesday morning, destrovcd the Dartford Council's tramear sheds, 
with all the cars. 

The origin of the fire is not known. The flames were first. observed 
about 3 o'clock, and by 6 o'clock the fire was under control, but nothing 
remained of the sheds but a twisted mass of steel girders and the metal 
work of cars. Arrangements have been made for a number of L.C.C. 
cars to be sent into the district to cope with the traffic. The tramways 
belong to the Urban Council but are leased to Messrs. Balfour, Beatty 
& Со. So far as is known, no one was in the building after midnight and 
the current was off and £he lights out. 

Electric Vehicle Prcgress.—A cempany has teen dumm d for tke 
purpose of purchasing ard operating electric taxicats in Mexico C itv. 

The “* Electrical World " reports that progress is being made with a 
scheme for putting about 500 electric taxicabs оп the streets of New. York 
City. 

The ‘‘ Sunday Herald," of Boston. recently had an interesting 
article on the position of the petrol driven car, the quantity of petrol 
] kely to be required in 1917 for military purposes, &c. 

The article states that the war practically denude European cities of 
petrol vehicles in the first year of the conflict, and the relatively small 
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number of commercial electrics then available were in: great demand. 
Since that time the demand for electrics has been greatly augmented, 
resulting in a 600 per cent. increase in England alone. The leading 
railroads, among them the Midland Railway, which had purchased over 
100 electric trucks, many of them American built, have bought heavily. 
All over Great Britain the demand for electric lorries, and in fairness to all, 
for steam vehicles, too, is said to be greater than thé supply. Petrol 
vehicles are still being built or imported in large quantities, but almost 
wholly for military purposes. The mortality among trucks pounding , 
over the shell-shattered roads of France and Belgium i is almost unbeliev- . 
ably high. Much the same situation obtains in France, Germany and: 
Austria, the electric being given the preference in transporting mail and 
merchandise about the cities or between industrial centres. Ву its use 
petrol is conserved and many war-timeeconomies made possible, among : 
these the utilisation of women drivers. 

Even well-informed business men do not always (it is pointed out) - 
understand why electricitv used for recharging truck batteries can be 
purchased for less than tho electricity for an office ‘building or residence. 
The reason is oBvious if they will but consider the simplest of laws 
commercial demand. At night many of the big generators are idle, . 
many others producing but half their capacity. By midnight a few resi- 
dences, hotels and electric signs are all that is left to consumer current. 
During the “off peak "' hours then, say, from 7 until 7, the central station 
is hungry for business, and then is when the man with an electric truck 
ога fleet of them with depleted batteries can buy electricity for as low as 
one-third of what he might pay during the peak hours of current demand. 
So low is this rate in many cities (including Boston) that sufficient current. . 


' to keep a 5-ton electric truck running all day can be purchased for what 


it costs to buy four gallons of petrol, or to feed a single horse for 24 hours. 
From the standpoint of motor trucking then electricity would seem to be 
the logical fuel for such trucks as confine their activities largely to the 
city and immediate suburbs. Intelligent conservation of petroleum and- 
its derivatives їз as important as that of grains and other products of the 
soil. 


Glatgow.—The new scheme for.rai ing money for war comforts on 
the Corporation tramcars was inaugurat:d on Monday last. 

The only means of contributing will be by the purchase of penny 
tickets. А list of 40 war funds to whieh contributions have been 
allocated from previous collections will Be exhibited in the ears. Each 
holder of a winning ticket will be entitled to choose any one of these- 
funds to be the recipient of a percentage of the receipts. The number: 
of tickets drawn will depend on the number of tickets sold. The holder: 
of the ticket bearing the first number drawn will have the disposal of the : 
largest percentage of the receipts. The draw will take place each 
Monday. 


Gloucester.—In consequence of the depletion of staff the Cross 
and White Bridge tramway route will. be closed down after the 
lith inst. | 

The Sheriff, explaining the reason for the stoppage of the service, 
stated at the last meeting of the Council that within a week two more. 
men would leave them, and since the subject was considered by the- 
Committee their chief inspector had resigned to join the Colours. Five. 
other motormen previously rejected had been classed as fit for service 
on re-examination, and after the end of July it would be impossible to 
continue the existing services. 


Halifax.—1he Bcard of Trade inquiry into the tramcar accident 
which occurred on July 15 was hold last week. 

The driver of the overturned car (Rowland Hodgson) said his training 
as a motorman commenced on Feb. 8, 1916, but in the following month 
he joined the Army, and did not return to the service until 12 months 
later. On Feb. 6 last he resumed taking instruction as a motorman, and 
on May 2 he was passed out aa a motorman. Since then he had driven 
on various routes, and two days before the accident he was engaged on 
the Queensbury route. On July 15 he began duty on the latter route at 
12.55 p.m., and the return journey on which the accident occurred was 
his eighth that day. Leaving Queensbury at 9.20 p.m., be brought the: 
car to a standstill with the handbrake at Ford Hill on a gradient of 1 in 16. 
His next stop was at Oxford-road, and then proceeded down the gradient . 
of Ambler Thorn Hill. When opposite Union Croft Chapel, just before 
reaching the end of Roper-lane, he tried to stop by means of the slipper 
He then turned to the hand br«ke, 
but it jammed in some way, and he could not bring it to full pressure. The- 


' ear continued down the hill, and he tried the slipper brake again, but 


without success. (Consequently he resorted to the electric brake, and 
though he applied it fully it only slightly checked the car. When he роб. 
to the loop at the bottom of the hill he was travelling about four miles 
an hour. The car passed through the loops on to the curve of the single 
track. He thought his speed slightly increased after entering the loop, 
although the gradient there was only slight. Suddenly he felt the car 
leave the curve of the single track and two or three lengths further on it 
fell on to its skle. He had never before had trouble with his brakes, and 
he could not explain the sudden jamming of the hand-brake. He used 
sand but it was not effective. The weather had been wet, but it was fine 
at the time and the rails were not greasy. 

Mr. №. J. GALLOWAY, tramways engineer, said that in his examina- - 
tion of the car 50 minutes after the accident he found the rev ersing handle. 
on the controller in the reverse position. The adjusting bolt of the track 
brake was broken close to the top of the brake shoe, but he attributed 
that to the shoe having caught in the setts after the car had left the track. 
The wheel operating the track brake was released, as also was the handle 
operating the hand-brake. From the absence of marks on the eetts for 
З yds. from where the car lay оп its side, he was of the opinion that the car: 
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had leaped forward after leaving the road. Later he tested the hand- 
brake and the electric brake with the car going down hill at 10 miles an 
hour, and the car pulled up easily. There was no trace of “ flats °’ on 
the whee's, which would have existed if the car had been skidding. The 
„саг was overhauled as recently as May 12 last. In normal times cars 
were overhauled once in 12 months, but now only once in 18 months. 
The саг had been in constant use since May 12. In his inspection of the 
car he found nothing to account for the driver's statement as to the 
brakes. With the reversing handle in the position in which he found it 
the electric brake would not be effective at all. That might have been 
caused in the overturning of the car, but he could not account for the con- 
troller being in the off position. It was possible that the handles could 
have become so placed during the overturning of the car, but he hardly 
'thought it porbable. | 
Mr. JAMES Lorp, the borough епріпееѓ, and other witnesses gave evi- 
dence, and the inquiry closed. — EE 


Leeds.—The City Council authorised the Tramways Committee 
to appoint six women tramway inspectors, but this has led to 
friction and to a threat of a strike by the women cbnductors. 


Nelson.—As the Ministry of Munitions refuse to sanction the im- 
portation of an electric wagon purchased by the Health Committee of 
Nelson from the Edison Accumulators (Ltd.), the Council has asked 
the Local Government Board to assist them in obtaining delivery of 
the wagon. | 


P.O. Tube Railway.—It is stated that the boring for this railway, 
which will link up all the long-distance offices by means of a letter 
and parcel railway, is practically completed. | 
. There is now a boring extending from Paddington to Mount Pleasant, 
taking in the G. P.O. in its winding route. The cost of the project so far 
as well over £500,000. There will be a continual service of trains day and 
night, and along the line there will be a large number of stations. 

Swansea.—The Рсата of Trade have extended for one year from 
Aug. 7 the time limited by the Swansea Corporation Act, 1912, for 
completion of tramways, &c. 


Weymouth.—The Council are recommended to purchase an 
electric vehicle, Я 


TELEGRAPHY AND TELEPHONY. 


"Radiotelegraphy in Italy.—The Italian Government propcse to 
“construct a powerful wireless telegraph station in Central Italy. 
It is stated that the station is being р!аппса on a new system, and it 
is anticipated that it will soon be available for the transmission of 
news. 


Transatlantic Wireless Servioe.—Marconi's Wireless Telegraph 
(Со. has announced that as from midnight on the 3rd inst., in con- 
 formity with instructions received from the Government, their trans- 
atlantic service, both eastbound and westbound, has been dis- 
continued until further notice. The closing of the service is not 
brought about by any fault of the company, either here or in Canada, 
but is purely a necessary war measure. 


"Wireless Air Raid Warning.—The “ Daily Chronicle ” reports that 
"Mr. Thorp Hincks has devised wireless apparatus for giving warning 
of impending air raids. í p 

It is claimed to be especially applicable to factories and pwblic 
Duildings. An electric resonator is placed on the roof, and on the sound 
of a given pitch being produced, the resonator causes a bell to ring in 
the building until it is stopped. — It is said that large areas, such for 
instance as the whole of the City, can be simultaneously and instan- 
£aneously warned. 
17, Wimpole-street, London, W. 


IMPERIAL NOTES. 


Australasia.—The Borough Councils of Devonport and Picton 
{Х.7.) have been authorised to erect and maintain electric trans- 
mission lines in the boroughs of Takapuna and Picton. 

The Imperial Trade Correspondent at Hobart (Tasmania), Mr. A. H. 
Ashbolt, says it is expected that the works at Risdon of the company 
formed to produce zinc by the electrolytic process from ore from the 
Broken Hill Mines will soon be in operation. 


Montreal Electric Pumping Scheme. It is proposed to increase 
the amount of hydro-electric power available in Montreal City. 
A scheme prepared by Messrs. Н. E. Vautelet, A. St. Laurent and J. B. 
McRae will provide for 13,000 н.р. in winter and 24,500 H.P. in summer. 
“The engineers estimate that 13,000 н.р. will be required in summer and 
8,750 н.р. in winter for pumping and.1,910 н.р. for filtration, with an 
excess of 2,520 n.r. This will have to be supplemented by an auxiliary 
steam plant. The total capital cost is $10,609,000, and the cost of 
operation $740,000. None of the schemes considered give enough power 
for electric lighting. The power companics will be asked to quote for a 
supply of power for pumping purposes for long periods, and if this cost 
is less than the city can supply it, it is proposed to enter into contracts. 
In the meanwhile the Council will be asked to give authority for the pre- 
paration of plans for an electric pumping station, the engineers having 
reported that the equipment of the station will be the same whether the 
-city generates its own power or buys it. 
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` Mersey Chemical Works (Ltd.). 


Inquiries may be addressed to Mr. Thorp Hincks, * 


' been agreed at ls. 014. per hour. 


AvGUST 10, 1911. 


FOREIGN NOTES. 


Mexieo.—Decrccs have kcen issued 'impbsing special taxes on 
electric lighting ar d te'ephone services. 

The tax om electric light haa been fixed at bO cents (Mexican gold) 
per month for each light consuming up to 40 watts, and 10 cente extra 
for each light in excess of that power. 

Telephones in private houses are to be taxed. at 50 cents and shops, 
offices, &c., $1 (Mexican gold) per month. " 


Petrograd.—': Engineering " announces that on Мау 23 last the 
City took over the Belgian Co. for Electric Lighting, as well as the 
Helios Electricity Co., and the two concerns were to be worked for 
account of the city from that date. The 5t. Petersburg Co. for 
Electric Lighting, the largest concern of the kird in the city, will 
not be taken over by the municipa[ty, but transformed into a new 
limited company, in the share capital of which the cities of Petrograd 
and Moscow will be interested to the extent of 15 per cent. 


MISCELLANEOUS. 


Alien Enemy Firms.— The “ Daily Mail ” of the 6th inst. contain 
some particulars of the progress made in the winding-up of firms ari 
companies owned or controlled by alien enemies. 

Our contemporary states that, with one exception, it is believed ths! 
all the leading German business firms which had established themeelre: 
in this country before the war have been put out of business. A number 
of smaller concerng are still in a state of suspense, and there may be a 
few unknown to the Board of Trade which are enemy in character or 
control, but have not yet been brought to the notice of the department. 
Under its statutory powers the Board of Trade has already ordered 431 
firms and companies to be wound up. Before the war the manufacture 
of dyes was entirely in German hands. Most of the dyes used here were 
imported, but there were also two very large German firms making dyes 
in this country, Meister, Lucius & Bruning, of Port Ellesmere, and the 
These have been wound up, their works 

and property have been sold to British firms. 

The electrical industry was (it is stated) not so entirely in German 
hands before the war as some people had imagined. Ther® were very 
large American interests. Ав а result of the war tho British electrical 
industry has greatly benefited by the transfer of interests to British 
owners and the extinction of an important group of German companies. 
including the A.E.G. Electric Co., the A. E.G.. Electrical Co., of South 
Africa, and the Electrical Co. The properties of these companies have 
beon sold. They were not of very great cash value, the companies actinz 
chiefiy as importers and agents of German makers. The affairs of the 
Siemens Co. have been under supervision from the first, and its work 
have supplied very important war material. Offers made for the com- 
pany’s properties have so far not met with the approval of the Board of 
Trade, which hopes to see them sold to British owners who will develop 
the concern in the national interest. Е 

Іп magnetos the Germans also had a monopoly. Magnetos were 
largely imported from Germany, and one firm (the Bosch Magneto C^.; 
turned out the bulk of those made in this country. T his company has 
now been sold to a British concern. 

' There were very big German interests in the electric lamp trade before 
the war. The shares of the Osram Co. have been sold to British owners 
and the Brimsdown Co. has been wound up. Many other smaller con 
cerns have alsp been dealt with. Some small Germian firms, endeavour. 
ing to compete with strongly established British firms in the electric cable 
industry, have likewise been wound up. ` 

In engineering, the most important German firm established in this 
country was the British Mannesmann Tube Co. Shares valued + 
£500,000 have been sold to British subjects, and the hope that Germany 
entertained of capturing the British engineering industry has been ex 
tinguished with the sale of this and the winding up of some smaller con 
cerns. | 


Bristol Wiremen's Wages.—The dispute between the Briste! 
Electrical Contractors’ Association and the Electrical Trades Union 
as to wages has been settled. 

On and after the first pay-day following June 19, 1917, the rate for 
electricians, electrical fitters, cable jointers and armature winders hs: 

Charge hands will receive 1d. bear 
extra. ё 


British Engineers’ Association.—The fifth annual ordinary gene! 
meeting was held on the 26th ult., and was attended by а laig 
number of members. | 

In moving the council’s report and balance-sheet for the year 1916, t 
chairman (Mr. Wilfrid Stokes) reviewed the work done by the associat? 
during the past year, and dealt with the action which it was proposed t« 
take in future. The new memorandum and articles of association had 
received the sanction of the courts and were now operative. The rev 
sion had been made in order to strengthen the relations between man? 
facturing engincers and those bodies and individuals with whom thr! 
were naturally brought into contact in the course of their business. + 
set out in the Manchester scheme for the organisation of the British 
engineering industry. Much interest had been shown in the electo? 
of the new council, and for the 30 seats on the council about 90 member: 
(including retiring members) were nominated in the various districts 4 
total of 1,369 votes being recorded. 


AvcUsT 10, 1917. 


At the first meeting of the council held the same day, Mr. Wilfrid 
Stokes was re-elected president, and among the members of the council 
are the following: Mr. Т. O; Callender, J. P.; Capt. L. E. Mather, Mr. J. 

- E. Thornycroft and Mr. Douglas Vickers (vice-presidents) ; and Messrs. 
H. Allcock, Dr. G. B. Hunter, A. Jacob, B. Longbottom, Hugh Lupton, 
C. P. Martin, J. €. Ward and A. P. Wood. 


Cardiff Electrical Strike. —On the 2nd inst. about 300 members of 
the Cardiff Electrical Trades Union came.out on strike, because they 
alleged that the employers refused to abide bv the award made in 
June giving them an advance of 12s. per week over and above pre-war 
rates. On Saturday, however, the men decided to return to work, 
pending the decision of Sir Се. тре Askwith on the point in dispute. 


First Aid in Metal Factories.—The Home Secretary notifies that 
he intends to make an order, taking effect from Oct. 1, requiring all 
blast furnaces, copper mills, iron mills, foundries, metal works and 
factories belonging to those classes, employing over 24 persons, to 


provide first-aid boxes, and in case of factories employing 300 or. 


more persons an ambulance-room and ambulance carriage. 


Inquest.—An inquest was held last week upon Geo. Ferd. Corfe 
(28), who was recently killed at Messrs. Bibby’s Copper Works, 
Garston. 

Deceased, who was working a pneumatic hammer, was found dead in 
a crouching position on the floor with a fuse holder in his left hand. 
It was presumed he had gone to the fuse-box to replace a fuse and had 
received a shock. It was no part of his duty to replace fuses, and the 
men were warned against interfering with the electric installation. 

The jury retérned a verdict of accidental death. 


Military Tribunal Case.— At Birmingham last week the military 
representative appealed against the conditional exemption granted 
bv the local tribuna! to a man under 30 and passed for general service, 

For respondent it was said that he had a secret procesa for the manu- 
facture of verv small lenses for electric lamps used for telephone switch- 
boards. He was the only man in England who could do the work, which 
was of vital national importance. Ап order for over 50,000 of the 
articles had recently been received. 

The appeal was disallowed, but leave was given to go to the Central 
Tribunal. 


Nationalisation of Mines.—At the Miners’ Federation Conference 
last week a resolution in favour of the nationalisation of mines was 
unanimously adopted. 


Presentations.—Two interesting presentations were made at the 

head office of Messrs. Ellis & Ward (Ltd.), Portugal-street, Kings- 
way, W.C., on the 31st ult., the recipients being Mr. C. W. V. Clarke, 
London manager, and Mr. H. Fowkes, of the engineering staff, the 
former having completed 21 years and the latter 22 yeurs of con- 
tinuous service with the company. ) 
' The presentation, which took the form of gold half-hunter watches 
with engraved inscriptions, was made by Mr. H. Willoughby Ellis, 
managing director. Such length of continuous and devoted service was, 
said Mr. Ellis, truly eloquent ofthe good-will and efficiency which he was 
sure had largely contributed to the success which had been theirs. He 
might claim that they were one of the oldest established electrical con. 
tractors in the country, whose operations had extended continuously 
as the years went by. 


Trade After the War.—Last week the Minister of Reconsttuction, 
Dr. C. W. Addison, M.P., made an important statement in regard 
to trade after the War to representatives of the chemical industries 
of the country. ° 

Dr. Addison said the after-war conditions of the chemical trades were 
profoundly affected by the creation of a large number of new factories in 
connection with war industries. They were producing large quantities 
of certain chemicals, which, let them hope, would not be wanted after 
the war, and in some cases in what appeared at present—unless we could 
find some other destinations for them——excessive quantities. Unless the 
Government took those things in hand now, they would find themselves, 

‘at the time when peace arrived, confronted with a number of social and 
industrial difficulties which might make the state of affairs worse for 
some time after the war than they were at present, so far as the industrial 
population was concerned. Опе of the most urgent and difficult matters 
which would arise after the termination of the war, or perhaps even 
before then, would be the supplies of essential raw materials—not only 
their manufacture, but their transport and use amongst the Allies, and 
in some of them, as they know, there was at present a world shortage. 
Increased production was the only way in which we could pay for the 
war. We should aim at making three ears of corn grow where two grew 
before. We must aim at increasing the product of all the industrial 
plants in the country so far as we could, and that meant at the same 
time improving their processes. 

He noticed from reports that the Germans did not deprecate the 
necessity of taking steps to deal with reconstruction problems. The 
Government Departments had supplied to them a great deal of informa- 
tion as to the steps which our enemies were taking to deal with industrial 
matters in the after-war period, and unless this countrv was to find itself 
defeated in some directions of commerce, whatever may happen after the 
war, we must take time by the forelock. Certainly our enemies were 
doing so in the most elaborate and painstaking detail. 

In some of the industries in this country the experience of the Ministry 
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of Munitions showed that we had allowed our British habit of “ muddle- 
and drift " to bring us into a position of extreme danger. There were 
many essential materials of which we were very short, and which for a 
long time after the beginning of the war we found ourselves in most- 
serious difficulties in obtaining. “So I want you to join with us in taking 
steps in time to deal with the problems which will arise at the termination 
of the war. There are at the present time at least five different Govern- 
ment Departments which are concerned, in one way or another, with 
what will happen to the chemical industries at the finish of the war." He. 
sincerely hoped in respect of one of them that we should be able to take 
steps to induce the British farmer to make a much greater use of fertilisers 
than he ever did before. -The policy of the Minister of Reconstruction 
was not to interfere with their business. Their desire was to help, so 
far as they were able to help, and he could assure them that they need. 
have no fear that he was at the Ministry of Reconstruction to promote 
nostrums of any sort or kind. He wanted to get to work to examine the 
problems fairly and squarely with the assistance of the hard work which 
had already been done by various committees and to take such steps as 
might mitigate any of the evils that might arise during the reconstruction 
period ; and if they did not succeed in placing some British industries 
on & much firmer and more scientific foundation than they were before, 
it would be very discreditable to them as a nation. 

He asked those present to try and bring about such understandings 
with labour as would give those engaged in their industries a direct 
interest in the introduction of improved methods. They should more 
and more make use of skilled supervision and assistance, and of the 
lessons of research, and endeavour to bring their manufacturing stan- 
dards up to the highest pitch of perfection. He wanted to come to an 
arrangement whereby they could place at their disposal, in the interests 
of them all for the reconstruction period, not only the information they 
had obtained as to what the enemy was doing, but what they had 
learned themselves during the war. He believed there were other 
difficulties which, when they were considered carefully, thev could help 
to remove—some connected with certain patent laws, and other matters 
associated therewith. 

A general discussion ensued and an Advisory Committee was formed, 
four members of which were nominated by the Chemical Industries? 
Association, with Dr. Carpenter as chairman. Dr. Addison intimated 
that he would nominate certain gentlemen who would form a smaller 
committce to inquire into the subject and assist the Government. 


EDUCATIONAL. 


University of Birmingham.—The full courses at this university 
extend over four vears, and students entering after matriculation 
and passing the examinations at the end of each vear will be entitled 
to the degree of B.Sc. in engineering. The 1917-18 session com- 
mences on Oct.2, and detailed svllabus, giving particulars of the 
university regulations, lecture and laboratory courses, fees, &c., 
can be obtaincd from the secretary. 


University of Manchester.—Full particulars of the lecture and 
laboratory courses in physics, preparing for both the ordinary and 
honours degrees, can be obtained on application from the registrar.. 
Prof. Sir E. Rutherford will meet intending students on Thursday, 
Oct. 4. 


Armstrong College, Neweastle-on-Tyne.— The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering aré provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &с, 
Particulars can be obtained from the secretary, Mr. F. H. Pruen, M.A. 


City and Guilds of London Institute.— The programme of the 
department of technology of the City and Guilds of London Institute 
for the session 1917-18 has been issued. 

The book contains over 400 pages of regulations for the registration, 
conduct and inspection of classes and examination of candidates, and for 
the award of teachers' certificates in manual training and in the subjecte 
dealt with. In all there are over 80 subjects in which examinations are 
held, though notice is given that, in the event of the continuance of war, 
it will not be possible to hold examinations in 1918 in a number of sub- 
jects, including Grado I. and final examination in electrical installation 
work. It may also become necessary owing to the war to suspend or 
modify other examinations and regulations. 

We should again like to draw attention to the necessity for a drastic 
revision of the lists of text books and works of reference which are set out. 
Many of these are obsolete or out of print. ‘The programme is published 
by Mr. John Murray, Albemarle-street, London, W. 1, at 9d. net. 


Science in the Educational System.— An important memorandum 
оп the teaching of science has been issucd by the Senate of the 
University of London. The memorandum states that 

Primary and secondary education should be directed towards making 
active and useful citizens, and should include the development of mind 
and character and instruction in the fundamental branches of knowledge. 
Literary, linguistic, mathematical and sceienrt/fie studies should be 
regarded as fundamental branches of knowledge, and cach pupil should 
receive some instruction in all these branches. In the case of pupils: 
who pursue their education beyond the age of 16, these subjects should 
as & rule be continued, and public and secondary schools should not 
undertake specialised training in professional subjects. Opportunities 
for learning Latin and Greek should be given in one or more schools in. 
every educational area. 
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2. The teaching of natural science (including physics and chemistry) 
should be compulsory in all secondary schools 

3. All secondary schools retaining pupils beyond the age of 16 should 
-be capable of providing instruction in the science subjects of the entrance 
examinations of the universities up to the standard required by these 
examinations. | 

4. Special technical day schools, in accordance with local needs, 
should be established in all industrial centres for boys and girls between 

13 and 16 vears of age whowish to enter the technical (including engineer- 
ing, chemical and artistic) industries at the aye of 16. 

5. In order to secure for science teaching the position to which it is 
‘entitled, and which for the benefit of the nation it ought to occupy, the 
-schemes under which the great public schools are administered shculd 
in each case contain proyisions to the effect (a) that tho governing body 
-shall include a substantial number of representatives of the learned and 
„scientific societies, and (b) that members of the governing body shall not 
hold office for life. Greek should not be a compulsory subject for 
entrance scholarships to these schools, and adequate facilities (including 
equipment) for learning science should be available for and accessible 
to all their pupils. | 

6. The number of branches in which a first university degree can be 
taken should not be unduly multiplied, but students who have taken a 
first degree in science should be encouraged by the institution of higher 
(M.Sc.) degrees, especially in technical branches, to specialise in par- 
ticular branches of science or in their applications to industry. The 
paration for such degrees should include some training in the methods of 
research. | 

7. The present arrangement for the selection of first division clerks 
in the Civil Service should be modified so that on every occasion an 
adequate proportion of those appointed must have had mathematical 
or scientific training. 

8. In all selections for the higher administrative posts for the Govern- 
ment Departments the work of which is of a scientific or technical 
character the official selected ought to have received such a scientific 
training as will fit him to understand the character of the work for the 
organisation of which he will be responsible. 


TENDERS INVITED AND ACCEPTED. 


Electrieally-driven Turbo-Pumps. 

MANCHESTER Waterworks Ccmmittce invite tenders for the supply 
and erection of two electricelly-driven turto-pumys, with autc matic 
control and switchgears, &c. Specifications ircm the Secretary, 


Water Department, and tenders to the Chairman of the Waterworks . 


‘Committee, Town Hall, Manchester, by Aug. 18. 

Rotary Converter. | 

.. BERMONDSEY (Lordon) Borough Council invite tenders for a 
500 hw. retary conveiter. Speciticat:uns from the bor,ugh elec- 
trical engineer, ard tenders by noon “ерт. 7 to the town clerk, Town 
Hall, Eermor dsey, S. E. 


-Coal Bunker. 

` BoorrLE Corporation invite des'gns ard ter.ders for erection of an 
Overhe.d Coal Bunker at Maish.lane generating station (or at 
least 400 tons of ccal)  Paiticulars from the Eurough Engincer. 
Terd.is to the Town Clerk by noon Se pt. 12. 


Patr..—The Council has acceptcd tke terder of the Urdcriccd 
Stoker C v. for the supply ¿rd installation of a stoker ard fen xt £491. 


HAMMERSMITH (LoNDON).—The Faths Committce has accepted 
the tei dər of Rutery, Owen & Co., for a 20 н.р. irduct:on motor, at 
£1285. 

WaALTE4MSTOW.— 1 he Ccuncil bas accepted the terdcrs of W. T. 
Henley 's ‘Lele graph Works Co. for cables, Brivsh l1 homscn-Bouston 
Со. for ew.tchgear, ard British Elcctric Tiansforn.er Co. fcr a t.ans- 
former. | 

Leyton.—The Ccuncil hes acceptcd the terder of the Tudor 
Accumulator Со. for maintenance of accumulators. 


STOKE-ON-TRENT.—1 he Council Fas teen recommerdcd to acce(t 
the following ter ders :— ` 

British Westinghouse Co., turbo-generator, £18,805; С. & J. Weir, 

-electrically-driven boiler feed-pump, £381; Aston & Co., extension of 
.Steam pipes, £85. 10s. 

Lonpon County Councit.—An order has been placed with 
Callender’s Cable & Construction Co. for the supply of vulcanised 
bitumen cable for the tramways department at £755. 

The f. llywing tendeis have been recently accepted by the Lorden 
County Council :— 

Babcock & Wilcox, 8,000 stoker links for the boilers at £277. 15s., and 
4,000 links for chain grate stokers at £132. 17s. 6d. ; W. & T. Avery, 
overhaul of two coal weighing machines, £28. 16s. 3d. ; Pinchin, Johnson 
& Co., baking and air-drving insulating varnish, £65 ; Jenson & Nichol- 
son, finishing insulating varnish, £230; Dick, Kerr & Co., for transfer 
of two rotary converters, with transformers, from Greenwich generating 
station to Woolwich, £265; Alfred Clare & Co., motor-driven taping 
machine for re-winding armature coils, £47. 14s. 4d. ; Edgar Allen & Co. 
and Hadticld’s Limited, forsupply of 75 driving wheel centres for tram- 
сага; William Beardmore & Co., 100 driving wheel axle forgings, 
SA. 178, 6d. cach. 
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GLOUCESTER.—The Corporation have accepted the tender of the 
D. P. Battery Co. (at £923. 14s.) for the supply of a new battery 
for the electricity works. | 

The company offered to replate the existing battery for £785. 5s., but 
the Electricity and Light Railways Committee thought that if suitable 
ae ышын could be made it would be better to purchase a new 

attery. | | | 


APPOINTMENTS VACANT AND FILLED. 


Messrs. Preece, Ca:dew, Snell & Rider, 8, Queen Anne’s-gate, 
Westminster, S.W. 1, notify in an advertisement that vacancies 
occur from time to time in the Government services in the Crown 
Colonies fcr men qualificd as electrical engincers, electricians, wite- 
less орегг отт, telephone ard telegraph foremen. Prospective can- 
didates who are neither eligible for army service nor alrcady employcd 
on Government work, are invoitcd to apply by letter. - 

An assistant constructional engineer is required by the City of 
B rmirgham Electric Supply Department. Forms of application, 
which n:ay be obtained from the secretary of the department, 14, 
Dale-end, Birmingham, should be sent to the city electrical engineer 
(Mr. R. A. Chattock) by Avg. 25. 


Last week the Manchester City Council confirmed the recommen- 
dation of the Education Committee to appoint Mr. George Gera!d 
“toney, F.R.S., to the chair of mechanical engineering at the Muni- 
cipal School of Technology, Manchester, at a salary of £1,000 per 
annum. 


The Controller of Coal Mines Fas appointed Mr. Frank Pick, com. 
mere a! manager of the Lordon Electric Railways, as his assistar:t t» 
deal with matters in connection with the London coal distribution 
scheme. 

' Mr. А. W. Ashton, D.Sc., МТЕ.Е., has been appointed principal 
of the mechanical and electrical engineering department of the Stoke- 
on-Trent Central School of Science and Technology. 

Dr. Ashton, who served his apprenticeship in the Royal Arsenal. 
Woolwich, was Whitworth exhibitioner in 1894. He obtained his B.Sc. 
in engineering with honours at the Durham College of Science. For two 
years (1898-1900) he was engaged in the Pender Electrical Engineering 
Laboratory, under Prof. Fleming, F.R.S., and for the succeeding six 
years he was assistant to the chief engineer of a large cable manufacturing 
firm. In 1906 he became assistant lecturer in electrical engineering at 
Leeds University, and from that year down to 1914 he was head of the 
electrical department of the Battersea (London) Polytechnic. Since then 
Dr. Ashton has been lecturing and superintending practical classes in 
mechanical and electrical engineering. 

Мг. С. Н. Lake kas keen appointed chief electrical engineer zt 
Derby at £250 per annum. 


BUSINESS ITEMS. 

The offices of the Bombay Electric Supply & Tramways Co., Ltd , 
have been removed to 195, Strand, W.C. 2, es their old premises have 
been requisitioned by the Government. 

Thos. Wm. Jefferson & Thos. Evan Jones (trading as the Economic 
Electric Co.), electrical ar d mecFanical engincers, 1274, Oxton-rocd. 
ard la, Eamilton-lane, Birkenhead, have dissolv.d partnership. 
Delts by Mr. Jones, who will trade as the Economie Electrical Co. 
at 1274, Oxton-road, Rirkenhead. Mr. Jefferson will carry «n 
busire:s urder his own rame at 794, Grange-rcad, Birkenhead. 

John Francis Ea!l-Edwards and Mansel Е. Emrys Jones, medica! 
electro-therapeutists ard X-ray specialists, 1414, Groat Charles- 
stret, Birmingham, have dissolved partnership. Lebts by J. Е. 
Hall-Edwards. 

Plant for Sale.—The Victoria Electric Plant Co., Spencer-street, 
Westminster, S.W. 1, have for sale a bi-polar motor-generator. 


Plant Wanted.—-Mr. Jchn Jardine, Deering-street, Nottingham, 
advertises for a vertical gas engine for town gas, 75 н.р. to 250 Н.Р. 


` LIQUIDATION. . 

Best's Safety Lamps (Ltd.) is being wourd up voluntarily, and 
Mr. N. D. Vine, C.A., 59, Pcarl-chamkers, East-parade, Leeds, has 
Leen арроіпќ‹а liqu'dator. А meetirg of creditors will be held 
tu-day (Aug. 10) at the Law Institution, Albion-place, Leeds. 


CATALOGUE. B 


CABLE FITTINGS, &c.—List No. 431 of Messrs. George Ellison, of 
Birmingham, which kas just teen issucd. gives particulars and prices 
of cable fittings, pipe flanges, ceiling and dividing boxes, &c., sup- 
pled by them for attachment to ironclad switchgear of the industrial 
ty pe. | 

A feature of the “ Ellison °° cable adapters and fittings із the patent 
cone clamp for the armouring, which can casily be cut on site to suit any 
ordinary cable. No.special drilling on site is required, and the cone 
clamp affords efficient means of bonding the armouring or other cable 
covering to the switchgear case for earthing purposes. Those interested 
may obtain copies of the list on application to the firm. 
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MUNICIPAL ACCOUNTS. 


Ene 


Belfast.—-The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £450,258 (increase 
£113), of which £18,120 has been rcdeemed, and the sinking fund 
amounts to £123,848. 

Revenue was £136,228 (compared with £113,456 in the previous vear), 
and total costs were £100,678 (£69,175), leaving gross profit £35,550 
(£44,281), to which is added bank interest £990. Redemption contribu- 
tions were £10,952, dividends on stock £13,022, income tax required 
£4,595. £10,000 was placed to reserve, and £5,000 devoted to relief of 
rates. Average prices obtained per unit were: 3-633d. (3-26d.), power 
1:584. (1:32d.) and traction 1:354. (0-793d.), and total costs were 1-26d. 
(0-864d.). Units generated were 21,389,765 (20,859,237) and sold 
19,180,541 (19,204,433). Combined load factor was 19-4 (20-2) per cent., 
and total maximum demand was 11,289 (10,840) kw. | 

Chester.— For the year ended March 31 the tramway traffic rc- 
ceipts and sundry revenue amountcd to £13,878, compared with 
£13.520 in 1916. 

The expenditure was £8,085 and the gross profit £5,820, against £5,244. 
The number of passengers carried was 3,282,797, against 3,252,227. 

Glasgow.— The gross capital expenditure of the tramways depart- 
ment at May 31 was £3,846,455 (increase £11,298), but the whole of 
the borrowed capital has been redeemcd. 

Revenue was £1,260,115 (compared with £1,157,336 in previous year), 
and working expenses, including war expenditure, were £838,065 
(£773,442). Interest required £78,846 (£90,473), and sinking fund 
£114.377 (£109,614), leaving net profit £160,984 (£43,548), which has been 
handed over to Common Good Fund. Average total revenue per car 
mile was 11-7284. (11:127d.), and working expenses, including power 
works cost and war expenses, were 7:7994. (7-436d.) Average fare 
charged per mile was 0-44d. (as in previous year). Passengers carried 
were 388,294,876 (362, 71,464), car miles run 25,786,047 (24,903,309), 
and units used 39,326,948 (36,611,255) = 1-52 (1:47) per car mile. 

Leith.—The accounts of the electric supply department were 
approved by the Council last week. 

The past vear's income was £31,456 and the expenditure £35,056, 
leaving a deficit of £3,630, which, added to last year's loss, made a total 
deficit of £5,349, against an estimated deficit of £326. The increased 
charges for current and the ordinary growth of output will, it is expected, 
wipe out the deficit in due time. 

Beginning the year with & debit balance of £1,482, the tramways 
finished up with a debit of £3,252, due mainly to increases under the 
head of wages, current, repairs and income-tax. | 

Swansea.—The accounts of the electricity department for the 
year ended March 31 show gross capital expenditure out of loans 
£238,075, exclusive of cost of issuing stocks, &c. (increase £3,827), 
of which £179,917 is outstar difig. 


Revenue was £39,016 (compared with £38,295 in previous year), 


working expenses were £20,658 (£20,190) and interest required £7,346 
(£7,665), and repayment of principal £6,600 (£5,496), leaving net profit 
£4,412 (£4,944). Works costs were 1-18d. (1:37d.) per unit sold, capital 
charges were 0-80d. (0-89d.), and average price obtained was 2:064. 
(248d.). Units generated were 5,504,470 (4,499,570) and sold 781,887 
(498,611). Total maximum supply demanded was 1,730 kw. (1,890 kw.) 
for lighting, power, &c., and 870 kw. (440 kw.) for tramways. 
_ Capital expenditure on the tramways and light railways departments 
is £119,650, of which £22,811 is paid off or in sinking fund. Income was 
£7,309 (£7,475) and expenditure (loan charges, &c.) £5,926 (£5,918) 
leaving surplus £1,383 (£1,557). 
, During the year an agreement with the local tramways company for 
the Corporation to supply the whole of the current for the tramways was 
entered into, and this has materially assisted the financial results. The 
Corporation took over the (Company's generating station, and will repay 
the. company's capital interest therein by annual payments of £400 
during the next 26 years. | | 

. Mr. J. W. Burr (borough electrical engineer) says in his report the sta- 
tion load factor of the electricity department's station was 22 (24:2) per 
tent. Average price of coal was 19s. 6d. (17s. 1d.) per ton. The show- 
тоот and publicity department has more than justified its existence. 

eating connections increased 328 kw. and power connections 228 kw., 
and this obviated the necessity of increasing the rates for private lighting. 

he time is ripe for putting in a new boiler, &c. 

Walsall.—The accounts of the electricity undertaking for the year 
ended March 31, which were recently approved by the Council, show 
gross capital expenditure £249,353 (increase £35,648), of which 
124.271 has been repa d. 

Revenue was £30,568 (compared with £29,573 in previous year) and 
Working and general expenses were £26,115 (£18,789), leaving gross 
Га £4,453 (£10,784); Interest required £5,798 (4.936) and sinking 
We S £7,642 (£6,747), the net deficit therefore being £8.987 (£899). 
orking expenses were 1-544. (1-17d.) per unit sold and capital charges 
Were 0-79d. (0-73d.), while revenue was 1-80d. (1:844.). Total maximum 


оао was 2,035 kw. Units generated were 5,835,690 and 
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MATTERS. 


COMPANIES’ MEETINGS AND REPORTS. 


qua 


BURMA CORPN. (LTD. )—At the recent meeting the chairman (Sir T. В. 
Wynne) said that their production of refined lead was 60 per cent. greater. 
The crushing machinery for 700 to 800 tons per day capacity for the new 
mill was en route from America. The purchasing of concentrator tables 
and the flotation machinery had been deferred pending the arrival of the 
construction crew. The 1,000 н.р. Diesel electric generating set was 
started up in September, and at the end of the year some 16 electric 
motors were in operation. А second Diesel set had been ordered, founda. 
tions and extension of building were being putin, and it was hoped that 
it would be in operation by the end of the year. A satisfactory arrange- 
ment had been completed with the Government for the use of Mansam 
Falls, and preliminary work had been started. "Their geological depart- 
ment had been extended and was now undertaking the mineral recon- 
naissance of the surrounding country, and had done valuable work in 
reconnaissance for ironstone flux, other minerals and coal. Their smelting 
plant had been remodelled and added to ; their production of lead and 
silver had been influenced by shortage of roasting capacity and ironstone 
fluxes, as well as stores. With the present production of the Bawdwin 
mine smelter, Burma now ranked among the 10 largest lead-producing 
countries of the world and among the first 15 in silver. They were con- 


- ducting research work in theirresearchplant at the property with a view 


to realising on the zinc content of their lead concentrates, and, perhaps, 
ore, by leaching and electrolytic or other precipitation. 


CROMPTON & OO. (LTD.)—Mr. Carleton Е. Tufnell, who presided over 
the annual general meeting last week, expressed regret that they were not 
able to present the accounts for the year ended March 31. In deciding 
to postpone their publication they were following the example of many 
other companies which were ''controlled establishments." He was, 
however, able to say that the turnover showed a very satisfactory increase 
on that of the previous year. Unexecuted orders at the works at the 
close of the year represented а very large amount—greater, in fact, than 
the total annual output a couple of years ago. The company's profit- 
earning capacity likewise continued to expand. With their increasing 
turnover, and with the continued rise in price of material, the board still 
found it necessary to be conservative in the matter of the distribution of 
profits, quite apart from the fact that they had the important question 
of war taxes to bear in mind. Nevertheless, they felt quite justified in 
recommending a distribution of 5 per cent. on the ordinary shares, in 
addition to the preference dividend. The relation between the company 
and its employees had been entirely satisfactory, andif ever there was a 
period in the company's history when the employees merited their thanks 
it was in respect of the work done in the past year. With regard to the 
future, they had plenty of work in hand, and that in a well-conductcd 
business such as theirs should mean satisfactory profits for the current 
year. Аз regarded war taxation, it should be borne in mind that this . 
country was, in effect, a gigantic trading concern, and one result of the 
war was to dissipate a very large amount of the working capital of that 
trading concern. When the working capital of a business was reduced 


' it was no longer able, with its smaller working capital, to do the volume 


of business that it previously carried on without embarrassment. When 
the war was over very great efforts would be required of the commercial 
community to restore and augment the trade of the country He could 
not help feeling that the Government, in their policy of war taxation, 
were paying too little attention to the all important matter of.the future 
rehabilitation of the country's trade. 


DORMAN, LONG & CO. (LTD.j—Mr. A. J. Dorman presided over the 
meeting last week and, after giving an analysis of the accounts for the 
past year, said that they had entered into an agreement for increasing 
their production of steel and consequently they had decided to build 
new steel works at Redcar. The scheme consisted of а 400-ton mixer, 
10 large steel furnaces, a cogging mill and two large plate mills, and the 
cost would be about £2,000,000. Good progress was being made with 
those extensions. Already three furnaces were at work, giving results 
fully up to their expectations, When completed those new steelworks 
would produce from 300,000 to 400,000 tons of steel per anrium, bringing 
the total capacity of their combined concerns up to an annual output of 
1,000,000 tons. In order to produce the whole of the pig-iron required 
it would be necessary to introduce very great changes at the blast 
furnaces at Redcar. Не also gave particulars of the company's invest- 
ments in the new Channel Steel Co., &c. Mr. Dorman's remarks as to 
the future relations between capital and labour are reported in another 
column. 


ELECTRIC LIGHT & POWER SUPPLY CORPN. (SYDNEY) (LTD.)—The 
profit for the past half year was £12,348, and after meeting debenture 
interest (£1,876), a sum of £10,472 was available for allocation. А 
dividend at rate of 8 per cent. per annum (£7,404) was paid, and £3,067 
was placed to reserve for depreciation of plant and machinery. A sum 
of £1,862 was transferred from the general reserve to the depreciation 
of plant, &c. 


HONG KONG ELECTRIC CO. (LTD.)—At the recent annual meeting, 
Mr. A. O. Lang, who presided, said the net profit was $509,940, and with 
$110,558 brought forward the total was $620,499, Out of this a dividend 
of 22} per cent. and a bonus of 75 cents per share were declared. Every 
endeavour had been made to procure locally such plant as would enable 
the company to continue accepting new business, but all that was 
available was two small steam sets with which addition it was hoped 
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to carry on until the new station was ready. But for the outbreak of 
war the new station at North Point would have been running ; a con- 
siderable portion of the new, plant on order in England had been com- 
pleted but was commandeered by the Minister of Munitions. 


METROPOLITAN RAILWAY OF PARI8.—'l'he total receipts for the year 
1916 were 57,799,840frs., against 59,841,370frs. in 1915 ; the expendi- 
ture was 30,552,870 frs., against 25,989,520 frs., and the ratio of expendi. 
ture to receipts increased from 43-96 per cent. to 47-14 per cent. The 
net receipts, after allowing for the proportion payable to the City of Paris 
were 11,654,360 frs., against 11,073,650 frs. The cost of coal amounted 
tonearly £250,000. "There are 78:8 kilometres (nearly 49 miles) of double 
track open with':171 stations. 

MOND NICKEL CO. (LTD.)—At the meeting last week the chairman 
(Мг. R. Mond, М.Р.) said that the fourth unit at Clydach had been in 
successful operation, the erection of the fifth unit was progressing 
favourably, and preliminary steps were being taken towards the erection 
of a sixth unit. They had also acquired an adjoining farm of some 
300 acres, which would enable them to extend when desired. In Canada 
the increase of the smelter in preparation for supplving the matter neces- 
sary for six units, and the corresponding development of the mines were 
nearing completion. The Lorne Power Co., in which they held all the 
shares, had successfully put into operation à new power plant at Nairn 
Falls, on the Spanish River, and provision had been made for all the 
electrical power required for the increased output in Canada. 


PERNAMBUCO . TRAMWAYS & ELECTRIC POWER CO. (LTD)— 


At the meeting last week the chairman (Mr. Follett Holt) said the. 


undertaking was in its development stage. Notwithstanding that the 
gas works were under reconstruction and the Brazilian Street Railway 
line was being converted to electric traction, their net earnings had 
inereased by 10 percent. The exchange throughout the year was against 
them, and the prices of materials had been very high. They had now a 
right to expect that the gas works and the telephones would each provide 
in the future their fair quotas to the revenue account, and so aid the 
electric tramways to bring prosperity to the company. With rerard to 
the electric light and power supply, they had only touched the fringe of 
the task and the possibilities before them. It was a.difficult matter to 
purchase and to finance new electrical plant and materials at present, but 
under urgent pressure from their friends at Pernambuco they had felt 
called upon to make a step forward in that new field, and they hoped that 
during 1918 they would see some good results from the development of 
that branch. They had already passed their acute troubles, and, pro- 
viding that no financial crisis in Brazil intervened to affect the present 
rate of exchange, they hoped to be able to show for some years steadily 
improving results. The war had given an extraordinary stimulus to 
some of the exports of Brazil, such as manganese ore, meat and beans. 
According to cable advices, the results in sterling for the first five months 
of the year showed an increase of 27 per cent. in gross and 30 per cent. in 
net compared with the same period of last year. 


TUDOR ACCUMULATOR CO. (LTD.)—The annual meeting was held on 
July 25. 'The chairman (Mr. B. M. Drake) said it would doubtless be 
satisfactory to municipalities and others who used Tudor accumulators 
to know that the company was now in British hands. The directors 
were pleased to have been able to conclude agreements by which the 
services of the managers both at the head office and the works were 
retained. He referred to the very liberal war allowances which amounted 
last year to no less than £5,025..and he anticipated that the company 
would obtain a fair share of available work now that all enemy interests, 
which had acted as a deterrent in the past, had been effectually removed. 
The board as now constituted is as follows: B. M. Drake (chairman), 
E. J. Clark, W. C. Johnson, Capt. T. Prestige, C. R. D. Pritchett and 
G. E. B. Pritchett, with A. B. Pescatore and E. Jacob as managing 
directors, a А 


NEW COMPANIES, &c. 


NEW COMPANIES. 


COSMOS LAMP WORKS (LTD.) (148,045)—Private company. Reg. 
July 23, capital £50,000 in £1 shares, to acquire (by permission of Board 
of Trade) the undertaking of the Brimsdown Lamp Works, Ltd., the 
books and documents of which are liable to inspection under the Trading 
with the Enemy Act), and to carry on the business of manufacturers 
of and dealers in electrical lamps, fittings and appliances, &c. The 
articles of association contain provisions relating to British control. 
First directors are N. B. Dickson, P. A. Lang, W. W. Blunt, G. Layton 
and J. H. Tearle. Reg. office: Westinghouse Building, Norfolk- 
street, W.C. 2. | 

ENTERPRISE MANUFACTURING CO. (LTD.) (148,059).—Private com- 
pany. Reg. July 24, capital £5,000 in £1 shares (2,500 pref.). Electrical 
merchants, suppliers on sale or hire of electric lamps and fittings, &c. 
Agreement with С. Н. Roberts and Н. Ashdown. First directors are :-— 


С. Н. Roberts and Н. Ashdown. Reg. office: Gun-street Electrical - 


Works, Bishopsgate, E. 1. 

KORTING BROS. (1917) (LTD) (148,041).—Private company, reg. 
July 21, capital £15.000 in £1 shares, founders, electrical, mechanical 
yas, heating and ventilating engineers, бе. 
Robinson, E. Н. Beckett and О. Lindermann, 
street, W. | 

MEREDITH & CO. (LTD.) (148.074).— Private company. Reg. July 25, 
capital £4,000 in £1 shares, to take over the business of motor and cycle 


э 
First directors are :—F. A. 
Reg. office : 53, Victoria- 
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accessories manufacturers and patentees, tool.makers, stampers and 
piercers, &c., carried on by Meredith & Co., and the business of metal 
label manufacturers, &c., carried on as the Birmingham Label & Stamping 
Co. First directors are :—John E. Meredith, Ada A. Meredith, E. Е. 5. 
Meredith, H. J. P. Meredith and Beatrice A. Meredith. Reg. office: 
Dynamo Works, Woodcock-street, Birmingham. 

PIGGOTT ELECTRICAL CO. (LTD) (148,132)— Private company, 
reg. Aug. 1, capital £5,000 in £1 shares, to take over the business of the 
Piggott Electrical Co., the Piggott Conduits & Cable Co., and the Piggott 
Electrical Lift Co., carried on by Geo. and Sarah Piggott. Permanent 
governing director: Geo. E. Piggott. Reg. office: 24, New Bridge- 
street, E.C. | 

RANSOMES (TIPTON)(LTD.) (148,120).— Private company, rez. Julv 
31, capital £50,000 in £1 shares, civil, mechanical, electrical. chemical, 
hydraulic, pneumatic, aerial, tramway, consulting and general engineers, 
manufacturers of and dealers in motor cars, &c. Agreement with (1) 
J. M. Ver Mohr and (2) with A. E. White. First directors are :—J. М. 
Ver Mohr, H. G. Blackmore and J. E. Hobbs; J. M. Ver Mohr may 
retain office while holding 500 otdinary shares. 

THOMAS С. KEAY (LTD.) (9.899)— Private company. Reg. July 28, 
capital £20,000 in 10,000 preference shares and 10,000 ordinary shares of 
£1 each, to take over the business of engineers, mill furnishers. &c., of . 
Thomas C. Keay. Agreement with Thomas C. Keay and the company. 
First directors are T. C. Keay and W. Е. Keay. Reg. office: 15, Baltic. 
street, Dundee. 

VOLTALITE (LTD.) (148,069). —Private company. Reg. July 24. capital 
£3,000 in £1 shares, manufacturers of and dealers in self-generating 
ele:tric cycle lamps and other electric cycle or engineer ng appliances, 
&c. First directors are :—H. О. Farrell and A. Lowe. Reg. office: 9}, 
Beverley-street, Moss Side, Manchester. 


COMPANY REGISTERED OUTSIDE THE U.K. 
ETABLISSEMENTS DE DION BOUTON SOCIETE ANONYME.  (15965rF)— 
Particulars filed July 28, 1917. Reg. in France Jan. 28, 1908, to exploit 
and develop the factories and undertakings founded by De Dion Bouton. 
& Cie., and carry on the business of manufacturers of and dealers in 


‘motors, mechanical implements, motor chassis, &c., and also to carry out 


transactions in metallurgy and various branches of the electrical industry. 
British address: 10, Great Marlborough-street, W. Messrs. Kenneth 
Brown, Baker & Baker. of Lennox House, Norfolk-street, W.C. 2, are 
authorised to accept service. 


CITY NOTES. 


d 

ALDERSHOT GAS, WATER & DISTRICT LIGHTING CO.—The directors’ 
report for the half year ended June 30 states that the electricity supply 
department continues to expand, the increase in the consumption af 
electric current for the.half year being 153} per cent. 

BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—An interim dividend 
at rate of 5 per cent. per annum has been declared for the half-year 
ended June 30 on the ordinary shares.e 

CALCUTTA ELECTRIC SUPPLY OORPN. (LTD.)—The number of units 
sold to consumers during the five weeks ended June 1, 1917, amounted to 
2,700,256, compared with 2,482,756 units in the corresponding fivc weeks 
of 1916. 

CONSOLIDATED ELECTRICAL CO. (LTD.)— The available sum for the 
year ended March 31, after providing for general charges and including 
£3,159 brought forward, is £6,716. A dividend of 2} per cent. has been 
declared, leaving £3,066 to be carried forward. 

HONGKONG TRAMWAY OO. (LTD.)— An interim dividend of 9 per cent» 
(less tax) has been declared. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The directors have declared an interim dividend of 3 per cent. on theordi- 
nary shares for the half year ended June 30. 

LONDON & SUBURBAN TRACTION CO. (LTD)—The directors do not 
propose to pay an interim dividend on the preference shares for the half- 
year ended June 30. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—An 
interim dividend of 5 per-cent. (6d. per share) has been declared on the 
ordinary shares. | , 

MONTREAL TRAMWAYS OO. (LTD.)— А further dividend of 23 per cent. 
making 10 per cent. for the year ended June 30 has been declared. 

NATIONAL BOILER & GENERAL INSURANCE CO (LTD)— Ап interim 
dividend of 12s. per share has been declared. 

NATIONAL GAS ENGINE CO. (LTD.)—The directors have declared an 
interim dividend at rate of 71 per cent. per annum (less tax) on the 
ordinary shares for tho six months ended June 30. 

VICKERS (LTD.)— The directors announce interim dividends for half- 
year ended June 30 as follows :—2} per cent. (less tax) on the preferred 
stock and the preference shares, and ls. per.share (tax free) on the 
ordinary shares. 

WASTE HEAT & GAS BLECTRICAL GENERATING STATIONS (LTD.)— 
An interim dividend of 2} per cent. (less tax) on the issued share capital 
has been declared in respect of the half year ended 31st ult. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors 
recommend an interim dividend at rate of 8 per cent. per annum (lese 
tax) for the half-year ended June 30. 
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THE ROUND TABLE. 
By “ КУА,” 


EVENT OF THE WEEK.— The Transetlantic Wireless service, 
*' Eastbound and Westbound,” is discontinued until further 
notice. * * * | * 

From an advertisement :— 

#'АхтЁр, Competent Electrical Engincer, able to take charge of 
the installation of generators, switchboard and all electrical appli- 
„ances in large electric power station. Energetic men only nced 


apply. Salary, £5. 
The energy is evidently to be derived from the switchboard 
and not from the ` salary " ! 

* * * ж 


ч ащ з m —- 
AERA TN. 


Electrical Terms Illustrated according to Glover’a Almanac. 
“ А Pear SwirCH! ” 
* * * * 


A correspondent calls my attention to the following in the 
* €€ Daily News 2? к. 

‚ In view of the increasing nccd of by-products obtained from the 
‘carbonisetion of coal at gas-works, the Minister of Munitions urges 
the public to use ges rether then спу other means of obtaining light, 
heat or power. | mL 
If this is the way “ Winnie " is starting his new career he 
will have to have a little enlightenment! Не has quite over- 
looked the scarcity and high price of matches. Perhaps he 
would like to see powder factories using gas in the national 
interest; if he insists then certainly there'll be no lack of 
by-products ! 

* * & . ж 
The “ Electrical Review and Western Electrician " reports 
that an electrically charged rod for driving cattle is being 
introduced on some of the ranches of Western Texas. It is 
said to be specially suited for making rebellious cattle enter 

dipping vats, branding pens and other enclosures into which 16 
1$- ordinarily a difficult matter to drive them. The rod is 
supplied by four dry batteries and coil, and is fitted with a 
button by which the current may be turned on when it is 
desired to apply it to an animal. Here is am idea which 
Mr. Britton or Mr. Kerr might adapt in connection with their 
electro-culture experiments. Why not dispense with the 
batteries and attach the cow ticklers to the mains. 


L.P.S. INSULATING SLEEVING. 


BRITISH MADE & ALWAYSIN STOCK. 
A most efficient insulation for all internal con- 
An nections In electrical apparatus. 
excellent substitute for perishable robber tubing. 

Very flexible. water and oil proof; and of high 
Write 1 Gtalectric strength. 

rite for Particulars: — 
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 THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, August 7, 1880.] 


THE ATLANTIC CABLE CoMPANIES.—We believe that negotiations 
between the rival companies have been successful in, bringing about 
an amicable working arrangement. 

CooL, BUT NOT CONSIDERATE.—AÀ fortnightly contemporary still 
continues to fill its columns with matter extracted from THE 
ELECTRICIAN, but it forgets to acknowledge the source of its in- 
formation. 

ErEcTRIC RarLwavs.—The firm of Siemens & Halske has lzid | 
before the municipality of Berlin a new project for the establishment 
of electric railways in that town. They propose that a!l the railway 
tormini in Berlin, and the stations of the metropcliton railway, 
should be placed in communication by the electrical railway. It is 
proposed also that a line should be constructed from the Skalitzer- 
strasse ty the terminus of the metropolitan railway and to the 
Zoological gardens, passing by the station of Potsdam ard Anhalt, 
and that a second line should be laid between the Brardeburg gute 
ard Charlottenburg. ; : 


= 
ELECTRIC VEHICLE’S LONG RUN. 


That the electric automobile is admirably adapted for long runs 
has been provcd by an inter-city run made from Atlantic City to 
New York City on June 19th, under the auspices of the New York 
Electrie Vehicte Associat‘on. 

The test was conducted purely to demonstrate the electric vehicle’s 
speed and endurance, and to show that it is not only the ideal city car, 
but it is also a road car, a capable and hardy machine. Its performance 
compared creditably with the best performances of the petrol-driven 
cars over the same route. The run was made in a new model Baker 
R. & L. stock car (model Bx 7), the feature of which is that it is lower 
hung, offering consequently less wind resistance and increased battery 
space. The car left New York on Monday morning, June 18th, driven 
by Mr. Edward Smith, of the Baker R. & L. Co., with Mr. Waldo W. 
Sellew a passenger, as official observer for the New York Electric Vehicle 
Association. The trip to Atlantic City, which was chiefly to investigate 
road c nditions, was made in the comfortable time of less than cight 
hours no special effort being made to make a record in speed, the plan 
being to make the speed effort on the return trip. The run from Atlantic 
City to New York was made in five hours and 58 minutes actual running 
time, with a boost of one hour and a half at Lakewood. The mileage 
covered by the car from Atlantic City to New York was 1234 miles, 
making the average running time 20} miles per hour. The entire distance 
was covered with the car running at fifth and sixth speed. Опе of the 
startling features brought out by the trip was that the current used to 
drive the car from Atlantic City to New York cost less than half the price 
of enough petrol to drive a gas car over the same route. 283 ampere- 
hours were used in the run, an average of 2-29 per mile, the cost of which 
at a five cent kilowatt-hour rate, which is the maximum charging rate 
in New York City, would make the cost $1.55. 


PARLIAMETARY INTELLIGENCE. 


Royal Assent.—On Aug. 2 fhe Royal Assent was read to the follow- 
ing Acts of Parliament : Companies (Particulars as to Directors) Act, 
Electric Lighting Orders Confirmation Act, Ashton-under-Lyne Сог- 
poration Act, Sheffield Corporation Act. 


Clerical Staff of Electric Light and Gas Companie:.—in 
the House of Commons last week Sir H. Dalziel asked the President of 
the Board of '' rade why so many clerks of military age in the offices of 
electric lighting and gas companies were allowed to be badged and classi- 
fied by the companies as skilled workers. 

In reply, Mr. Kellaway said all war service badge certificates were 
withdrawn on May 7 last. The protection from recruitment of the 
clerical staff of electric lighting and gas.companies was dealt with in some 
cases under the Schedule of Protected Occupations; in other cases by 
local tribunals. The schedule provided that in electrical and gas under- 
takings certified by the Ministry of Munitions under the Munitions of War 
Act, technical staff and clerks possessing high technical knowledge 
should be protected from the age of 25 upwards, and other clerical staff 
from the age of 32 or below that age if they were not fit for general mili- 
tary service (category A). He was not aware that any category A clerks 
below those age limits were being protected in undertakings dealt with 
under the schedule. 


SILVER SOLDER for BRASS, 


Specially suitable for ELECTRICAL INSTRUMENTS. 


Free Sample on application. 


J. BLUNDELL & SONS, 
GOLD, SILVER à PLATIBUM REFISERS, 199, WARDOSR. STREET, W. 
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IRONCLAD 
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| l Oontro! Pillars 
Distribution Boards 
Main Switchboards 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orricz: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTERN 6349. Telegrams: '' Sizmupracos, KENS, LONDON.’ 
Lamp and Supplies Dept.: 38 & 39, UPPER THAMES STREET, E.C. ¢. 
Lelephonc: City 5350 Telegrams: **SiguoToR, CENT., Loxpox.” 
HOME BRANCH ADDRESSES: 
Brgmurxonau—Central Ho., New 8t. | Mancnestez—196, Deansgate. 
BnistoL—30, Bridge Street. NzwcABZLE—64-68, Colling wood 
CanDiIrF—89, St. Mary Street. Suerrigtp—22, High 8t.  (Bldgs. 
Gras800w—60, Waterloo Street. SouTHamPTON—46, High Street. 
Branchss in Principal Towns Abroad. 


FOR 


High and Low Tension 


SWITCHGEAR 


THE 

NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
| . SUTTON, SURREY, ENGLAND. 

ABC Code 5th Edition. Telephone: Sion. 773. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 


Brass & Copper 


BRASS CONDENSER 
TUBES FOR STANDARD 
* SHIPS, &c. 


CHARLES CLIFFORD & SON, LTD.. 


BIRMINGHAM. 
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TASMANIAN HYDRO-ELECTRIC WORKS. 


The second annual report (for 1915-16) of the Government e'ec- 
trical department has been issued. 


The chief engineer and manager (Mr. J. H. Butters) states that the 
construction works in connection with the first stage of the hydro- 
electric scheme have been so far completed as to enable operations to 
be commenced. "The pipe-line was completed and made thoroughly 
watertight. The construction work in connection with the power- 
station equipment proceeded very slowly and owing to shipping diffi- 
culties the last item of the equipment arrived in June, the result being 
that the plant was only ready for continuous operation within a few days 
of the end of the year. The transmission line was completed with the 
exception of the three special towers at Bridgewater. In all, 560 towers 
were erected ánd the complete insulator and cable equipment affixed. 
On the completion of the construction, and after the preliminary tests, 
the line was put into service in the month of May. It was possible to 
bring the line up to full pressure within eight hours of it being connected 
to the power end, and that not a single defect showed itself in the course 
of the operation. In view of the fact that the opening of the scheme 
had been planned for the first week in May, and that the necessary 
material for the Bridgewater crossing could not possibly arrive from 
England for several months after that date, he was forced to erect 
temporary structures to carry the cable across the Bridgewater Bridge. 
Whilst it had been possible to complete the step-down station at New 
Town to enable operations to be commenced, a few small items remain 
uncompleted. The remaining items were on the water and would arrive 
in a few wecks. Difficulty experienced in obtaining an efficient water- 
supply for cooling the transformers had been successfully overcome. 
The New Town and Hobart sub-stations had been constructed and the 
necessary machinery had, with the exception of a few small items, been 
erected. Unfortunately, those small items prevented the sub-stations 
being put into operation during the year. The necessary material to 
complete the equipments, as well as the transformer equipment for the 
Macquarie-street sub station, had also arrived and had bcen erected. On 
May 6, 1916, the turbines were started up by the Governor-General, and 
the switching through of the power to Hobart was also performed. The 
only items of equipment remaining to be erected at the end of the 
financial year were as follows :—The special towers and crossing at 
Bridgewater; portion of the transmission-line ground wire ; the special 
high-tension telephones at the two ends of the transmission line, together 
with portable telephone sets for operation purposes ; the water cooling 
plant for the New Town step-down station, and a few sundries in con- 
nection with the local sub-station. 

During the period under review the Bill to purchase the electrical 
undertaking of the Hobart Gas Co. received the Royal Assent and on 
Dec. 7, 1915, the actual transfer took place, when the Department re- 
duced the scale of charges, viz., from 6d. to 5d. per unit for lighting and 
from 2d. to 1d. for domestic power; whilst a modification was effected 
in the motor-power charges. With active publicity and canvassing the 
business rapidly increased and the returns for the period under review 
are more than satisfactory. The number of consumers connected oh 
Oct. 1, 1915, was 1,474; whilst on June 30, 1916, it was 1.999 an 
increase of 35 per cent. in a period of nine months. Their hopes that the 
hydro-electric scheme would have been connected to the system before 
the end of, the year were not realised, and the steam plant had to be 
operated for the full period. In June an accident occurred to one of 
the steam boilers, but the hydro-electric equipment was sufficiently 
advanced to enable a temporary supply to be obtained from the Great 
Lake and immediately the breakdown occurred steps were taken to bring 
the lake plant into operation by connecting it to a portion of the city 
area. That enabled them to meet the emergency, pending the repairs 
to the boiler. The cost of repairs, services, maintenance, &c., increased 
considerably owing to the war, whilst the fuel costs had increased, due 
to increases in the price of coal, and the minimum wage being raised 6d. 
per day. The principal event of the year was the entering into a power 
contract with the Amalgamated Zinc (De Bavay's) Ltd., of Broken Hill 
and Melbourne, for a supply of 4,000 н.р. in the first instance, and an 
additional supply of 26,000 н.р. on notice. The power is required for 
the purpose of manufacturing metallic zinc by electrolvtic methods, 
from the concentrates to be obtained from the company's mainland 
works. · А commencement has been made by the company with the 
erection of its works at Risdon. The contract is destined to be the 
precursor of a revolution in the industrial lifecf the State, and it would 
be the forerunner of many large industrial enterprises in Tasmania, 
which will require a large amount of hydro-electric power and bring 
increased prosperity. 

In view of the fact that it has been so extremely difficult to get supplies 
of electric fittings, and even when obtained the prices are so high. hoth 
to the department and to the contractors, as to be almost prohibitive, 
and that the cost of reticulation material has been so high as to make it 
commercially uneconomical to e business which at normal times 
would be remunerative, the financial results of the first period of working 
more than justified the acquisition of the retail portion of the depart- 
ment's business at Hobart. Designs are being prepared for extensions 
to the scheme to North-West Bay and to Risdon, and also of extensions 
to the headworks, to enable that additional 7,500 И.р. to be dealt with. 

Mr. Butters states that from conservative information available it 
had been established that 70,000 н.р. could be developed from the Great 
Lake scheme after the Ouse diversion had been effected. The policy of 
the department should be not to load the scheme up to its full capacity 
until a number of years' readings had' been obtained of actual discharge 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. ' 
Jointing Compounds. 
Primary Batteries. 
Exploders. 

Shot Firing Cables. 
Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 

Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 

Annealing Furnaces, 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


Patent No. 8722/17. 


No! This is not a further example of fright- 

_ fulness; but merely an illustration of how our 
new Self Aligning Contacts adapt themselves to 
extreme conditions. 


In spite of the unusual aberration of the clips, 
conductivity is not impaired. 


Much of the trouble experienced with fuse contacts 
is due to imperfect alignment, resulting in high 
resistance, and consequent heating, followed by 
permanent deterioration of the clips, all of which 
are obviated by our new device. 
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through the Great Lake sluiceways, but rather to recommend the de- 
velopment of power in one of the other schemes, which, in its turn, 
would be loaded up to, approximately, three-fourths of its calculated 
"capacity, and so on. That process would conduce to the most satis- 
factory working of their most important asset. The contracts already 
secured would load up the southern line, and further large contracts 
would necessitate the bujlding of additional transmission-lines in some 
direction or other. In the general development of the State the de- 
partment would use its utmost endeavours to induce,fnanufacturers to 
establish in divergent centres, such as Launceston and the West Coast, 
thus spreading the benefits of hydro-electricity throughout the State ; 
but it must be borne in mind that the deciding factor in settling the site 
would be the manufacturers themselves. It had frequently been stated 
that the advent of hydro-electric power would be the means of inducing 
the influx of manufacturing industries to the State, and it had been 
suggested that power could*be sold with greater benefit to small in- 
dustries than to large metallurgical industries. The position, however, 
was quite the contrary. The industries which would be likely to estab- 
lish themselves in Tasmania were ones whose electric power costs re- 
presented a large proportion of their total annual costs, and which 
required a very large amount of electrieal energy, which made the power 
costs the most important factor of their operations. The only industries 
of such a nature were electro-chemical and electro-metallurgical in- 
dustries, all of which required very large blocks of power. That might 
be emphasised when it was noted that the whole of the requirements 
of the City of Hobart and its suburbs amounted at present to less than 
2,000 H.P., whilst one contract alone for an electro-metallurgical industry 
would require 30,000 H.r. Those electro-chemical and metallurgical in- 
dustries would be the first fruits of the hydro-clectric investment and 
they, in their turn, would induce a large growth in existing secondary 
industries, and also the establishment of additional secondary industries, 
&c. These secondary industries, however, would neither require nor 
expect electric energy at prices very much below what could be obtained 
on the mainland ; in fact, it might be stated that, there were very few 
such secondary industries whose principal market was outside Tasmania 
which would come there even if power were supplied free, as the extra 
shipping and marketing charges would more than outweigh the con- 
cession. The prosperity of the State, therefore, clearly depended upon 
their being able to induce large primary industries to establish them- 
selves there, and that being achieved consequent results would follow. 
The total capital expended to date is £465,441 and the revenue of the 
hydro-electric department for nine months to June 30, 1916, was £14,103. 
The costs of generation, distribution, public lighting, management ex- 
penses, &c., amounted to £10,821, and after taking into account the 
value of current sold under contracts not maturing until the first quarter 
of 1916-17 (£1,600) the total profit was £4,882. Interest required £4,050, 
leaving £832 available for depreciation. The retail supply records of the 
Hobart district show that there were 1,999 consumers (against 1,305 in 
1915) with the equivalent of 59,420 30-watt lamps connected (against 
49,003); 1,152,387 units were sold (against 964,000) and the gross 
revenue was £17,864 (£16,686), the working costs being £12,898 (£10,698). 
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ELECTRIC SERVICE FOR U.&.A. ARMY. 


Judging by reports in a recent issue of the “ Electrical World,” 
the electric supply companizs of America are making great efforts 
to give an efficient electrice] service to the new army cantonmente. 

The Des Moines (Ia.) Electric Co. reports having secured instruction 
from the War Department to proceed with the work necessary to furnish 
electricity for the cantonment camp to be located in the city. The camp 
grounds are about 8 miles from the company’s nearest high-voltage 
circuit. The company has begun the construction of an &-mile trans- 
mission line, energy tq be transmitted at 13,200 volts and delivered to 
the camp grounds and to the Government at this voltage. The Govern 
ment is to supply and has ordered three 350-kw. transformers, stepping 
down to 2,300 volts, which will be used as the distributing voltage 
throughout the camp grounds. The estimated lighting, peak load, wili 
be about 700 kw., in addition to which about 200 н.р. or 300 н.р. in 
motors will be required, chiefly for pumping the water supply. sewage 
disposal and refrigeration purposes. Contracts for the general con. 
struction of the cantonment camp have been awarded to Messrs. 
Charles Weitz & Sons, who represent the allied contractors of the city. 

The Virginia Railway & Power Co. (Petersburg. Va.) proposes to supply 
the local cantonment camp with a three-phase, 60-cycle, 13,200-volt 
service. To furnish this service it will be necessary to re-build one of 
the company's 4,000-volt lines, bringing it up to standard for 13,200 
volts, & distance of 3 miles, and make an extension of the line 2 miles 
to reach the centre of the camp. The source of supply is from tbe 
water-power generating station just west of Petersburg in Dinwiddie 
County, Va., also a 33,000-volt transmission line connecting Petersburg 
and Richmond power, houses together. The company proposes to 
install three 1,000-k.v.a. 33,000-volt to 13,200-volt transformers to sypply 
service to the camp. The Government is asking for about 1,350 kw, 
on account of lack of material. 

The Union Light & Power Co. (Junction City, Kan.) has furnished 
electrical energy to Fort Riley for several years for interior and exteriar 
lighting, also for power. It has installed a duplicate 2,300-volt, three. 
phase, 60-cycle transmission line from its power house in Junction City 
to the reservation, about 4 miles away. This line has a rating of approxi- 
mately 600 kw. ; also, it has a 33,000-volt transmission line along the 
railway, which connects Junction City and Fort Riley, thence along 
right-of-way of the Manhattan inter-urban railway, connecting Fort 
Riley and Manhattan to a point near Manhattan thence several miles 
north of Manhattan connecting with the Rockyford hydro-electric plant. 
One-half of the cantonment will be supplied from the Union Co.’s 
2,300-volt line and the other half from the 33,000- volt transmission line. 


: The total connections will be equivalent to about 1,000 kw. or 1,200 kw. 


The United States Government owns and maintains all the lines and 
equipment, with the exception of the meters, which the Union Light & 
Power Co. will be expected to install. All new construction work in the 
way of distribution system will be carried out through the contrac- 
tors by the Government, it being necessary only for the generating 


B GREAT CENTRAL RAILWAY 
passes from the Metropolis North- 
wards through the centre of industrial 
England, throwing out its branches Kast- 
ward and Westward to the Coast. 

q Its Lines run over the Great Midland 
Coalfield (of over 4,000 square miles area) 
which extends into the Counties of York, 
Nottingham, Derby and Lincoln. This 
Coalfield is the largest in the British Isles, 
and is estimated to contain not less than 
forty-nine thousand million(49,000,000,000) 
tons of coal. | 

| The important Coalfields of Lancashire 
and North Wales are also traversed by the 
Company's lines. | 

€ There is thus afforded an easily accessible 
source of fuel supply. 

€ The New Eastern Port of Immingham 
should particularly attract traders, as its 
modern equipment and accessibility at any 
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ENQUIRIES SOLICITED. 


time of the day or night, irrespective of 
tides, are important time and labour 
saving factors. 
€ Adjoining the Great Central Railroad at 
various parts of the system are situated 
Valuable Sites for Works, where, by the 
introduction of siding accommodation, 
goods can pass right into and directly out 
of the works, which greatly assists the 
Manufacturer to attain his desired position 
in the World’s Markets. 
q For information please communicate 
with the G.C.R. Publicity Office, 216, 
Marylebone Road, London, N.W. 
€ Owners and Agents of LAND and 
BUILDINGS for SALE or TO BE LET 
neat the Great Central Railway are 
requested to send particulars to the G.C. 
Estate Office, 12, Paton Street, Piccadilly, 

` Manchester. 


SAM FAY, General Manager. 
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TO:— 
MAKERS» | AGENT: 
HENRY WIGGIN & CO., Ltd. | LIONEL ROBINSON, 
George Street, Birmingham. | 3, Staple Inn, London, М.С, 
ТЕЕ мв: ^ WIGGIN BIRMINGHAM.” TELEGRAMS, “FERRYDOM, LONDON.” 
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ALBERT ST. WORKS, 


JOSEPH SANKEY & SONS. LT D. изток stars 


Code: LIEB Telephones 115 BILSTON 
Manufacturers of SHEETS. "i STAMPINGS of all ‘atin tor- — Trade Marks 
Dynamos, Motors, Transformers, &c., and for Electrical Work generally. XK 


STALLOY NEM: ӨК | " STALLOY." 


Telephone STALLOY | "2 
Receiver (PATENT) " HYPERBIL." | 
Diaphragms. LOW HYSTERESIS, LOW EDDIES. HICH RESISTANCE. “INSULINE.” 


Representative - ROBERT JENKINS, 2. Bishopsgate, LONDON, E.C. 


Telegrams : “‘ PERMEABLE, Lonpon.” 


The CONCORDIA ELECTRIC WIRE Co., Ltd. 


THE WIRE WORKS, 
1984 азво CROWN PARADE, CRICKLEWOOD LANE, LONDON, N.W. "ны ot 


WIRES 2. 


HEATING APPARATUS. 


* CONCORDIN" (Nickel Chrome), Round and Flat, for Units. 
* ASBESTIN" Insulated Wires, Heat Resisting, for Internal Connections. 
SPECIAL HEAVY FLEXIBLES, Multiway, for Leads, with or without Earth Wires. 
PURE NICKEL WIRE OR RIBBON, Bare or Asbestos Covered. 
‘CATALOGUES AND SAMPLES ON APPLICATION. 


"| HEIR lasting 

qualities, and 
the fact that they 
retain to the end 
their initial bril- 
liance, make them 
equally suitable 
{ст Street Light- 
ing, Factory Light- 
ing, Train Light- 
ing, the Hotel or 
tke Home. 


For Street Lighting 
POPE 


ELASTA. 


(British Made) 


WIRE LAMPS 


Strong Brilliant Economical. 


Аал. of Pope's Electric Lamp Co., Lid., Hythe Road, Willesden, N.W. 10. 


EVERY INSTALLATION ENGINEER 
Should join his Trade Protection Organisation, 


THE ELECTRICAL CONTRACTORS’ ASSOCIATION 


(incorporated) 


LI 


Inquiries cordially invited by the Secretary — 
L. а. TATE, 20, Bucklersbury, LONDON, E.C. 


— GENUINE = 


MM VULCANISED FIBRE. 


MOSSES & MITCHELL, ' 212% GOLDEN LANE. 
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BASTIAN METE 


Made.in ENGLAND with 


BRITISH CAPITAL and BRITISH LABOUR. 


THE BASTIAN METER COMPANY, LTD., BARTHOLOMEW WORKS, KENTISH TOWN, N.W. 
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company to furnish step-down transformers for 33,000 volts. The сап. 
tonment structures will be two stories high, and each building will house 
approximately 250 men. It will be necessary to provide new buildings 
to take proper care of 70,000 men. 

The Louisville Gas & Electric Co. is furnishing temporary service for 
construction, and is preparing to extend two high-tension feeders to the 
site of the camp. Опе of these extensions will be about 2} miles long 
and the other about 1} miles. m 


ELECTRIC SMELTING OF IRON ORES. 


The “ Iron & Coal Trades Review " gives an abstract of a memor. 
andum by Mr. J. A. Leffler (taken from a recent issue of the " Jern- 
Kontorets Annalen ’’), in which is investigated a proposal put forward 
in March, 1916, by the Committee appointed by the Administration 
of the Association of Swedish Technologists to instal electric furnaces 
in the North of Sweden for sgelting pig-iron. The Committee re. 
commended the installation of four-plants with six furnaces in all to 
produce 65,000 to 70,000 tons of pig-iron per annum, using from 
110,000 to 120,000 tons of ore and about 25,000 tons of charcoal. 

In his investigation the author makes the assumption that to smek 
one metric ton of pig iron from the Luleà or Gellivare ores, 1:6 ton of 
ore and 0-4 ton of charcoal are required, and 0-272 kw. year of electric 
current. As explained, such a low consumption of current can only be 
attained by installing four furnaces of a total of 9,000 kw., one asa 
stand by and three working continuously ‘as this would make it possible 
to utilise 92 per cent. of the purchased power, while with one furnace only 
the useful percentage would only be 83 per cent., which is th: average 
result attained during the three years’ working in 1913-1916 at the '' Jem. 
Kontoret's " experimental plant at Trollhattan. The capital outlay at 
Luleü would be about £85,833 for the plant itself and about £20,833 for 
dwellings for officials and workmen, while for Gellivare the corresponding 
figures would be £94,444 and £23,333 respectively. The assumed output 
at each place would be 30,000 metric tons per annum. For the cost of 
production of one metric ton of electric pig iron the author submits the 
following estimates :— 


é 


— | At Gellivare. — At Lulei 
| £s d £ s.d 
1:6 metric ton of ore* _........................ ; 018 3 117 
Тлтезбопе........... о... оен е nonne | 008 : 005 
0-4 metric ton of charcoal ................. „ 1 010 018 1 
0-272 kw. year ......... eene enne nonne | 014 5. 1 0 4 
Electrodes ы 5. eeu ннн кандуу sexes | 0 110 0 1 8 
Repairs and upkeep ........................... 0 3 8 0 3 4 
Wagpos ———M 0 6 6 0.55 
` Management and sundries .................. 0 2 3 0 11 
ROyalty ——— 0 1 5 0 1 5 
Sinking fund ................... ене есенно, 03 7 0 3 3 
ROI аа е 059 | 055 
Carriage to Luleà ..................... еа 0 410 | € 
Total cost ................ Ө 4 4 0 | 4 210 


* 50 per cent. of ore and 50 per cent. briquettes. 
The freight from Luleà to Gävle and unloading the iron into railway 
trucks would cost another 4 kr., say 4s. 6d. per ton. It will thus be seen 
that the northern pigs would cost at Gávle about £4. 8s. per ton, and 
therefore could not compete with the pig iron obtainable there from the 
blast furnaces at 65 kr. to 70 kr. (about 728 to 77s. 6d.) per ton for basic, 
and at 70 kr. to 75 kr. (about 77s. 6d. to 83s.) per ton for acid open 
hearth pig iron. | 


FIXATION OF NITROGEN IN NEW ZEALAND. 


Mr. J. Orchiston, chief electrical engineer to the Post and Tele- 
graph Department, has been asked to report fully on his proposal 
toestablish works in New Zealand for producing nitrates from the air. 

Mr. Orchiston thinks that electricity can be generated as cheaply as 
in Norway or Italy by utilising any of the large falls in the south-westem 
sounds of New Zealand. Опе of the simplest propositions is that pre- 
sented in utilising the Bowen Falls, in the Milford Sound. It i 
estimated that, after making full allowances for all contingencies, energy 
could be produced for one-fiftieth part of a penny per unit, or 1 n.r. for 
about £1 per annum. For the fixation of nitrogen from the air, Mr. 
Orchiston doubts if there is à more favoured spot in the world, forat the 
Bowen Falls there is deep water close to the side of the sound, and perfect 


shelter in all kinds of weather. 
S DIRE 


CT CURRENT 


ONLY, 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, IND USTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1861. 


von i xxix.) 


No. 2,048. 


FRIDAY, AUGUST 17, 1917. 


PRICE SIXPENCE. 
By post, 7d. Abroad, 9d. 


* CONTENTS. 


CE E E E O E E 767 
ip eris for the Week ...ccceccscccoccerscccccccceeseces 109 
The Electrification of the Riksgrans Railway. Illustrated ...... 770 
An Alternating Current Bridge Method of Comparing Two "Fixed 
Inductances at Commercial Frequencies. By T. Parnell, M.A. 


Illustrated оооооооооовооооооесоооооововооеосоооооовеоевге ео 0000000 771 
Notes on the Design of Electromagnetic Machines. By Stanley 
Parker Smith, D.Sc. Illustrated.—Continued .............. 775 


Conversion of Light into Electrical Energy. By Theodore W. Case 776 
Chemical Composition Versus Electrical Conductivity. By C. G. 
AG ЖОГОТОТ УС ГЛ e e awe xA Hae eae eic ee оов • 
Industrial Democracy: With Particular Reference to the Rela- 
tions Between Capital and Labour. By George Weston .... 778 
Some AMERICAN Views ОР CAPITAL AND LABOUR ........ 2e... . 780 
The Production and Distribution of Power and its Influence on 
the Development of Irish Industry. By J. F. Crowley, 
D.Sc., B.A. Illustrated eoeeeCeerovnes eave @8Feeeeseeheeeeeeed 
Halifax Corporation Electricity Dee Illustrated 
CORRESPONDBNOB ......,... bow save ewes ve каекка 
Characteristics of Small Dry Cells. ` Ву С. Е. Burgess .......... 786 
Registration of Directors ..........- e ee eee 
PARLIAMENTARY INTELLIGENCE 
LaoAL INTELLIGENCB,...... 
Patent Record еооооооооосоео оо o 00000 0 ооооорфо осоо ооооетооооос ое 
Volunteer Notices ..,....... 66...66... ese eseóaesooosoeocooosóe 
COMMERCIAL AND INDUSTRIAL SECTION а... ооо оо 
Electricity Supply ............. Peut Ra CeE EE ERE TAA EU oom eee 
Tenders Invited and Accepted ..............................6 6 194 
Financial Matters ...... MS peacawesese таве 100 


83 

85 
787 
788 
788 
788 
788 
791 
792 


NOTES. 


National Education. 

Mr. FisHER'S proposals in regard tu education on Friday 
last show that progress has undoubtedly been made since the 
outbreak of war towards a more enlightened outlook on this 
subject. True, the proposals do not carry us as far as many 
people would desire: probably they fall short of what Mr. 
Fisuer himself would like to accomplish, but at least in the 
present cireumstances they give hope of better things. Among 
other proposals it is suggested that the employment of child- 
lhour below the age of 12 should be prohibited, that ~ half- 
time " and exemptions below the age of 14 should cease, 
that local education authorities should have the option of con- 
tinuing education to the age of 15, and that compulsory 
continuation achools should be introduced up to the age of 
18 for those who have not had a full-time education up to 
16 vears. It is these measures for continuity of education 
that will generally be regarded as most important. The great 
defect in existing education has been the sudden stoppage of 
training after children leave the elementary school. - 
enter industrial life and promptly abandon the habits of 
reading and learning that have been forming during school 
life. They lose the stimulus to study at the very time when 
their developing minds are most in need of training, and this 
has bad results both in industry and in national life. Мг. 
FIsHER’s proposals should do something to bridge this gap, 
but the time allotted to such continnation classes, eight hours 
per week, hardly seems sufficient when one considers that a 
portion of this time is to be rightlv devoted to phvsical train- 
ing, swimming, &c. Still, the mere fact of children continuing 
to study and to develop interests outside their daily work 

means something. The great thing at this period of life is to 
foster the desire for knowledge and the spirit of inquiry. If 


Children 


this can be done we shall have fewer workmen who are mere 
machines incapable of rising from the rank and file of labour, 
and we also hope that better educational facilities will lead 
to a wider outlook on industrial problems and do something to 
mitigate the constant strife between capital and labour which 
has been such a disturbing phenomenon in recent years. 


| 
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Power Direct from Sunlight. 

THE obtaining of power from sunlight has always been 
attractive and has led to a certain amount of speculation. 
The subject is raised once more by Dr. J. F. CRowLEY in a 
Paper read before the Irish Technical Instruction Congress, 
and in a different form by Мг. Т. W. Case. Taking the solar 
constant as 1:93 calories per sq. cm. per minute, it follows that 
the power received per acre of the earth's surface on a clear 
day, assuming the rays to be normal, is about 5,000 н.р. 
Very little has been done so far to make any use of this energv, 
owing to the obvious difficulties which it presents. A small 
solar plant has been worked in the Sahara, where undoubtedly 
the conditions are about as good as can be expected, but in 
countries where the sunlight is by no means so uniform, 
greater difficulties would be experienced. "There is the dis- 
advantage that the source of heat is only available during the 
bright hours of daylight, and the still greater objection that 
what may be described as the density of the received energy 
is so low. An acre is a very large area for the generation of 
5,000 H.P., particularly when the power can only be obtained 
intermittently. The extent of the area would not be im- 
portant if land were the only material involved, but for the 
utilisation of the energy it would be necessary to cover the 
land appropriated to the purpose with comparatively expen- 
sive plant. It is doubtful, therefore, whether very much can 
be expected from the utilisation of solar energy direct for the 
production of steam. 


—— Pa 


An Electrolytic Method. 

ANOTHER method of looking at the problem is that which 
has been investigated by Mr. Case and on which he has 
carried out experiments in Florida, In this instance, voltaic 
cells have been used in which the plates are oxidised copper 
coupled with polished copper. The difficulty with any device 
of this kind is that the specific output so far obtained is very 
low. No doubt some consofation may be obtained by com- 
paring the efficiency of such a cell with the efficiency of sunlight 
in the growing of crops. The efficiency of solar energy used 
for agricultural purposes depends very much on the assump- 
tions that are made and, therefore, the figure so’ obtained is a 
vague sort of result and of doubtful value. Nevertheless, on 
certain assumptions, it may be shown that the efficiency of 
an electrolytic cell is of the same order as the agricultural 
figure. It must be borne in mind, however, that we are not 
concerned so much with the total electrical energy produced 
as with energy that is available in the external circuit. More- 
over, in considering matters from the commercial standpoint, 
anv cell in which the E.M.F. stands at the low figure of 0-1 
volt is at a very great disadvantage, more particularly if the 
current available from such a cell is also low. It would, of 


768 


course, be rash to say that such cells are commercially im- 
practicable, but ѕо Чат it must be admitted that they are by 
no means promising. 
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Testing Flash-Light Cells. 

DuRING the last few years, due largely. no doubt, to the eft- 
ciency of the small tungsten lamp, as compared with the carbon 
lamp, flash-light cells, which are simply small dry cells, have 
come very largely into use. In fact the manufacturers’ yearly 
output of these small cells is probably much greater than that 
of the larger cells used for bells and similar work. Neverthe- 
less the smaller cells have received much less attention from the 
point of view of testing. From this aspect, a Paper read by 
Mr. С. Е. Burcess before the American Electrochemical 
Society is of considerable interest, more particularly as it 
embodies the results of tests of about 4,000 cells. The method 
adopted is to discharge a cell through a resistance of 4 ohms, 
this resistance being approximately equal to the resistance of 
the lamp per cell of battery. The discharge is taken {оса 
limit of 0-5 volt. and is carried on intermittently for periods of 
eight hours per day. Although opinions expressed by so well- 
known an authority as Mr. BURGESS certainly carry a good 
deal of weight, we must confess that we do not like the basis of 
his method. For larger cells various tests have been adopted, 
that most commonly used being.the continuous discharge 
through a 10 ohm resistance. · Flash-light cells being so very 
much smaller, the natural tendency would be to discharge 
them through a larger resistance. On the other hand, con- 
sidering that such cells are used under conditions that are 
really much more severe, it is not unreasonable to attempt a 
test which need not be very lengthy and which complies more 
with the actual conditions of use. This, no doubt, Mr. 
BuRGESS attempts by using a much smaller res stance, but 
it appears to us that an intermittent test need not be unduly 
long, and would give much more satisfactory results. The 
chief objection, however, to the test as adopted appears to us 
that it includes a lengthy break after running for eight hours. 
Since a good many cells do not survive the first eight hours, 
this gives a great advantage to any cell whose life exceeds this 
period owing to the long interval which it has for depolarisa- 
tion. We agree with Mr. C. A. GILLINGHAM, who, in the dis- 


cussion, gave some interesting figures, that a discharge of five ` 


minutes per day should give considerably more valuable re- 
sults. This method, however, may cause the test to become 
too prolonged to be convenient, and we suggest that it might 
be worth while to adopt a test in which a discharge takes place 
for five minutes every hour. 
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The Tribunal and the Generating Station. 


WE are afraid that the Ministry of Munitions in some 
instances is failing to recognise the importance of the generating 
station and that tribunals are consequently failing to exempt 
men who are necessary for this particular work. For example, 
at Eastbourne recently an application was made to the Ministry 
by the Corporation to certify their electricity supply under- 
taking, in which case all employees would be automatically 
protected. This request, however, has been declined as only 


one-third of the total supply is required for factory purposes.. 


It may well be that à rule of this kind is desirable, but if so 
we hope it is realised what such a rule may entail. Undue 
depletion of staff may very well result in an adequate supply 
being rendered impracticable. It 15 for this reason, no doubt, 
that the Electricity Committee of Stoke-on-Trent has applied 
to the Board of Trade for permission to cut off supplies of 
current if the reduction in staff renders this course necessary. 
]t must be remembered that an electricity works generally 
provides а means for utilising coal and other fuel more 
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efficiently than such fuel can be used by private persons. It 
follows, therefore, from the national point of view, that it is 
a bad policy to render the service of the supply authority 
unstable. We think it would be well if this point of view 
were impressed upon the tribunals concerned. | 


ST тл ы rac Загс т c mcm 


Linking-up in Lancashire and Сһезїмге.—А second report 
of the Committee for the Interconnection of the Lancashire and 
Cheshire Electricity Supply Systems has just been issued 


making certain recommendations. We hope to deal with this 
report in our next issue. 


The Russian ‘Exhibition.—At the Russian Exhibition now 
being held at the Central Hall, Westminster, a number of 
interesting maps and diagrams showing the distribution of 
soil, forest, mines and oil, fisheries, &c., throughout the 
Russian Empire are being shown. Other diagrams show the 
course of railways, the chief centres of distribution, &c. A 
visit to this exhibition will give some impression of the vastness 
of Russia, and the extraordinary variety of its resources. 
These, it 1s safe to say, have only been very imperfectly 
developed as yet, one of the greatest needs being better 
methods of transportation. Manufacturers are invited to 
inspect the exhibits and apply for any further information. 
There should be great opportunities for British trade with 
Russia after the war. At the same time the measures, coinage, 


customs and economic conditions in Russia require careful . 


study. Commercial success can only be attained in this 
country by those who are willing to examine the local conditions 
and familiarise themselves with Russian methods of doing 
business, which include, among other things, the giving of 
credits for much longer periods than are customary in other 
European countries. | 


‚ Astronomical Consequences of the Electrical Theory of 
Matter.—To the current issue of the “ Philosophical Magazine” 
Sir Oliver Lodge contributes a Paper on this subject. The 
arguments in the Paper are summarised by the author as 
follows :—- 


1. That motion of matter through ether has a definite meaning, apart 
from relative motion with respect to other matter. 

2. That an extra inertia due to this motion is to be expected at high 
speeds, in accordance with the FitzGerald- Lorentz contraction. 

3. That this extra or high-speed inertia is not part of the mass, but is 
dependent on the ether and hence is not subject to gravity. 

4. That from this reasonable hypothesis astronomical consequences 
follow which may be detected when cumulative. E 

5. That under certain specified conditions merely a small change in 
eccentricity is to be expected as the chief result, in certain others an 
apsidal progress or regress is to be expected 

6. That the outstanding discrepancy in the theory of the perihelion qf 
Mercury would be accounted for by attributing a certain value to а com- 
ponent of the true solar motion through the ether in the direction of the 
planet's aphelion path. 

7. That using this value for the solar-plus-stellar drift, viz., two or 
three times the carth’s orbital velocity, a result can be obtained for the 
perihelion of Mars, subject to a hypothesis about direction. 

8. That by discussion of discordances in the elements of different 
planets an estimate may be formed of the magnitude and direction of the 

‘locomotion of the solar system in its invariable plane. 


Resistance of Oils to Emulsification.—A bulletin on the 
above subject (No. 86) has been issued by the Bureau of Stan- 
dards (Washington) When oil is used over and over адаш, 
as is the usual practice in large power plants, it may emulsify 
in a few days, if it is not of good quality, and have to be thrown 
away, as it will not pass through the filters. In order to avoid 
the waste of time and great inconvenience of actually trying 
the oil in a turbine or other machine, a laboratory test has been 
devised, by means of which it may be predicted whether or 
not the oil would give satisfaction in service. The test con- 
sists of violently stirring a small sample of the oil with water 
under standard conditions. Then the oil which will separate 
out from the water the most rapidly is the best oil for turbine 
lubrication, other things being equal. It is found that most of 
the oils on the market are either very bad or very good, an 
that there is no difficulty in finding turbine oils which will 
settle out from the water In a minute or less after stirring a8 
above described. For some other purposes it is desirable 
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that oils should emulsify readily, and the test shows that oils 
of this class, when subjected to the same treatment as the 
turbine oils. will not separate at all in one hour, nor com- 
pletely separate In one year. When turbine oils are used for 
months or years, without renewal, thev gradually deteriorate 
until they emulsify readily, even though they are very good 
oils to start with. An engineer, by the use of this test, could 
keep track of the deterioration of his oil. and thus discover 
when it 15 time to clean out his lubricating svstem. Those 
interested can obtain a copy of this bulletin on application to 
the Bureau of Standards. 


The Civil Service. — The committee appointed by the 
Treasury to Consider the present scheme of examin ation foi 


Class I. of the Civil Service has issued. its report. i 

It favours the principle of competitive examination, as securing 
impartially-made appointments, but makes important changes in the 
examination. In all there’will be 59 subjects from which candidates 
may make a selection, and modern languages are to be placed on 
an equal footing with Latin and Greek. The new scheme of examina- 
tion covers, besides classics, mathematics, history and natural science, 
а great range of university studies—political, legal, ecoñomic and 
philosophical—which have not, as yet, so far as the committee know, 
been consolidated into one honours school. Of these studies, they say, 
they have ''greatly increased the individual and collective weight," 
. though not enough to make one of them itsclf a sufficient passport to 
success, as they '' do not consider it desirable that candidates for the 
Civil Service should study exclusively either politics, law, economics or 
philosophy." 

For Latin and Greek, as well as French, German, Italian, Russian or 
Spanish, the maximum is 400 marks (200 for translation and 200 for 
history); for engineering and for lower and higher mathematics the 
maximum is 400 marks each, but for chemistry, physics, botany, geology, 
physiology and zoology only 200 are awarded in each grade. For the 
two peridds of European History (1494-1763 and 1763-1914) 400 marks 
are awarded. In view of the great importance of chemistry and physics 
we think the marks awarded to these subjects are too low. There is a 
singular omission from the list of subjects, for we sce no reference to 
Colonial History, and we also think that History generally, Constitutional 
Law and Politics, do not get the credit they deserve in the revised scheme 
of examinations, 

All candidates must take a section which does not test the '' results of 
universit y study alone." "To qualify in this candidates must be able to 

'use the English language skilfully and accurately, and to grasp its 
meaning readily and correctly." The “ essay’ will, therefore, be 
obligatory. The committee also propose a Paper on modern ** subjects, 
social, political and economic." They also propose to '' give substantial 
advantage " in the competition to '' those candidates who, by whatever 
means, have obtained and retained a sound knowledge of some of the 
principles, methods and applications of science, and are able to give a 
lucid and intelligent account of their knowledge." No change in age 
limits is suggested, and the viva voce is retained. 


British Prisoners of War and Their Studies.— Gratifving 
evidence of the good work which is being done in the way of 
enabling British prisoners of war usefully to employ their time 
during internment is furnished by a letter (typical of many) 
which has been received by Mr. A. "Т. Davies, C.B., of the 
. Board of Education, chairman of the British Prisoners of War 
Book Scheme, the War charity which provides British pri- 
soners interned in enemy or neutral countries with books for 


the purpose of study. | 

The letter is dated Juno 1 from Mr. G. R. Munday, chief petty officer, 
R.N.D., who is confined at Docberitz. Mr. Munday says: “ I wish to 
specially thank your committee for the most excellent work thev have 
done and are doing. In this camp since carly 1915 we have had a splendid 
general library, but we lacked educational books. Your scheme has 
altogether remedied this defect. Т have made many applications to you 
. for all varieties of educational and instructive literature, and there has 
been no case where the want has not been supplied, immaterial of what 
branch of trade or study was referred to." 

Through the instrumentality of the organisers of the Book Scheme 
arrangements have been made, and in some cases have been in operation 
for a considerable time, whereby examinations have been held at a 
foreign camp of students who have been desirous of taking their exami- 
nations notwithstanding their internment. Such examinations have 
been (or are being) conducted on behalf of the University of Edinburgh, 
University of London, Board of Trade (Marine Department), Law 
Society, Royal Society of Arts, London Chamber of Commerce, &c. 
Increasing use, too, is being made by the prisoners of the '' Form of 
Record " prepared by the Committee of the Book Scheme, which enables 
the regular studies in any subject of a '' Student captive " to be duly 
recorded and certified with & view to the record assisting him on his 
return from captivity at the close of the war. 

Contributions in aid of the scheme are urgently needed. In the tech- 
nical and scientific sections the prisoners’ demand for books is very large, 
but the works asked for are rarely obtainable as gifts, as the owners 
generally need them for their own use, while second-hand copies suffi- 
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ciently up to date are proving increasingly difficult to procure. In 
these circumstances the Committee are compelled to make large pur- 
chases of new copies of up-to-date books of the above character, and for 
this ample funds are essential. Offers of books (which should alw: ays be 
accompanied by a detailed list) are also invited, and should be addressed 
to Mr. A. T. Davies, C. B., " Prisoners of War," Board of Education, 
Victoria and Albert Museum, South Kensington, S.W. 7. 

Committee on Neglect of Science.— A Report, covering 
the period since the meeting held at Burlington House on May 
3, 1916, has been issued by the above Committee. The Report 
recalls the interview with Lord Crewe in June, 1916, when the 
appointment by the Government of a Committee on the subject 
of a scientific education in secondary schools was announced, 
and evidence subsequently submitted to this Committee by 
Sir Ray Lankester and others. In this evidence the resolution 
passed on May 3, 1916, recommended that natural science 
should be made an integral part of the educational course in 
all the great schools of the country, should form part of the 
examinations for Oxford and Cambridge University and the 
newer universities, and should be required in the examinations 
for the Indian and Home Civil Service and for Sandhurst. It 
was suggested that data should be collected relating to the 
number of hours per week devoted in schools to science, 
mathematics, English language and literature and French, the 
number of masters engaged in teaching various branches of 
knowledge, &c. An account is also given of a conference 
between representatives of the Classical, English, Geographical, 
While it is 
generally agreed that more attention should be devoted to 
natural science, the conference does not appear to have 
reached agreement regarding the division of hours of study 
among different subjects. The suggestion is made that ex- 
aminations in the Home Civil Service should be divided into 
(а) a qualifying examination and (b) a competitive examination. 
It is interesting to observe that the same problem has been 
exciting attention in Germany. A translation is presented of 
a letter from the Institution of German Engineers to the 
Chancellor, desiring fuller representation of science and 
pointing out that at present " the course of study laid down 
for the lawyers is at the same time and without change also 
the course of study for the officials of the Civil Service." 
(This letter appeared. in THE ErEcTRICIAN, Vol. LXXVIII., 
Oct. 13, 1916, p. 50.) Accompanying the Report is a reprint 
of a paper bv Sir E. Ray Lankester on " The Need for Science 
in Education," in which the wide influence exerted by science 
and scientific method in other fields of knowledge is discussed. 


OBITUARY. 

W. HaRorp TINGEY.—We regret to record the dgath of Mr. W. Н 
Tingey, of 63, Chancery-lane, London, W.C., on Aug. 3, following an 
operation. Mr. Tingey, who was only 47 years of age, was an 
enthusiastic wir: less amateur, and indulged in numerous scientific 
pursuits, especially in X-ray photography. He had also carried out 
many interesting experiments and tests with resistance materials. 
_ His eldest son, Capt. Robert Tingey, R.E., is in France. 


К. HEBER RADFORD.—The death occurred at Sheffield on Situada 
last of Mr. R. Heber Radford, M.I.Mech. E., a well-known consulting 
and inspecting engineer of Sheffield. 

DEATHS ON ACTIVE SERVICE.—The following deaths on active 
service are reported :— | 

Capt. Jas. G. Cunliffe, M.C., has died in action. He was 32 years of 
age, and was formerly assistant electrical engineer in the Manchester 
tramways department, and subsequently occupied a similar position at 
Birmingham. 

Second-Lieut. Frank Fullerton (Loyal North Lancashire Regt.) has 
been killed in action. Но was educated at the Huddersfield. Technical 
College, and reccived the Armitage prize for chemistry. 

Sergt. John Thomas (Welsh Guards), who was killed on july 1, was 
formerly a tramway conductor at Cardiff. 


| PERSONAL. 
On Thursday last Capt. G. D. Coe (R.G. A.), who was formerly 
employed at the Blackburn electricity works, was married to Miss 
L. H. M'Adam, at Blackburn. 


War CasuALTY.—Pte. J. C. Codd and Driver С. Springall, for- 
merly engaged in the gutta percha department and the general office 
respectively of the India Rubber Co., have recently been wounded. 4, 
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Porsgus Power STATION. 


Porjus has many interesting features from the hydraulic engineer- 
ing point of view, but this side of the subject falls outside the scope 
of the article. 

The power station, Fig. 1, is partly located underground at a depth 
of 50 metres. Five vertical penstocks feed the turbines, from which 
& common tail-race tunnel returns the water to the river basin. 

Space has been provided in the machinery hall for five turbines, 
of which four have been installed, two being connected to single- 
phase generators for railway service, one to & three-phase generator 
and one to & spare set consisting ot a three-phase generator and a 
single-phase generator connected together. Each turbine is of 
12,500 н.р. Later it is hoped to enlarge the machinery hall to make 
room for five additional sets. 

Single-phase Generators.—The following data are given :— 

Output: 6,250 К. у.а. continuously, 10,000 k.v.a. peak load, at 0-8 
power factor. Speed: 225 revs, per min. Cycles: 15 persecond. Voltage: 

The machines were to be compounded in accordance with Danielson's 

system, so that the voltage at 10,000 k.v.a. would be 20 per cent. 

higher than at no-load. Flywheel capacity: GD*?=3,600,000 kgm?. 

Runaway speed: 85 per cent. above normal revs. per min. Ventila- 

tion: Enclosed with combined self-ventilating and sir-blast systems. 

A maximum of 25 m.’ air per second required. Guarantees: effici- 

encies at different loads; K.v.a. 9,400, 6,250 and 3,100; efficiency : 

94, 93-4 and 90-1 per cent. respeotively. Other guarantees in ac. 

cordance with V.D.E. Standardisation Rules. 
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Fia. 1.—V ЕВТІСАІ, SECTION OF THE POWER STATION. 


' The electrical dimensions were so selected that the normal voltage 
of the; machines would be about 4,000 volts. In this way a good 
bar winding was secured, which was very desirable in order to secure 
safety against deformation on short circuits. A voltage of 3,400 
was selected for no-load and 4,150 volts for 10,000 k.v.a. load. 

All electrical constants were selected amply liberal in order to 
secure safety against possible unexpected overloads on account of 
the hard climatic conditions. 

The compounding is arranged indirectly, i.e., the compounding 
converter is connected to the field winding of the exciter and not to 
the alternator field. In this way both the compounding transformer 


as well as converter are reduced in size, and it is easier to secure 


good commutation in the latter. 
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The field coils are made of copper strap wound on edge. In the 
pole shoes are arranged heavy amortisseur windings mounted spirally 
and fastened to copper rings outside the poles. 4 

Regarding the compounding, it was determined from calculations 
that the lag in the field changes on account of self-induction in the 
magnetic circuit would be of considerable importance. In order to 
compensate as much as possible for the disadvantage of the lag in 
the voltage regulation, a quick-acting voltage regulator is connected . 
in parallel with the compounding arrangement. 

The machines also offer some details of interest mechanically. 

The stator is strongly designed with wide clamping flanges fur- 
nished with tapered fingers by means of which the punchings are 
held under pressure all the way out to the air gap. The armature 

‘has a bar winding with braced bow-shaped end connections. The 
bars have rounded corners fitting snugly to the slot section, and are 
divided through the centre in two parts, insulated from each other, 
so as to reduce the eddy current losses. The slot insulation con- 
sists of mica. 

The rotor consists of several discs with pole cores cast en bloc and 
assembled on a spider of cast-steel. The pole shoes are secured to 
the poles by в sort of bayonet joint, in which angular flanges in the 
underside of the pole pieces engage in corresponding milled slots in 
the pole cores. 

The poles are furnished with laminated shoes. The short cir. 
cuiting rings of the amortisseur winding press against collars on the 
sides of the pole pieces in such a way that ventilating ducts are 
formed. 

Ventilation is assisted by means of fan blades on the pole ring, air 
being drawn through an axial intake under the floor. The air is 
forced out through openings in the lower part of the stator. To 
ensure an even division of the temperature the Totor is furnished with 
two radial ducts. 

The weight of each generator is approximately 200 tons, the weight 
of the rotor alone being approximately 85 tons. 

On test, the efficiency at full load was found to exceed the guaran- 
tees by nearly 2 per cent. The temperature rise was found to be 
considerably lower than the allowable rise. Short circuit testa were 
made direct on the terminals at 4,000 volts without injury, although 
the instantaneous rush of current was approximately 15 times normal 
current. 


Three-phase Generators.—These were designed on the basis of the 
following data :— 


Output: 11,000 k.v.a. continuously at 0-8 power factor. Speed: 
250 revs. per min. Cycles: 25 per second. Voltage: 10,000 to 
11,000 volts. Flywheel capacity: GD?=4,200,000 kgm.? Regula 
tion: maximum 22 рег cent. when throwing off 11,000 k.v.a. at 
11,000 volts and 0-8 power factor. Ventilation: totally enclosed 
with combined self-ventilation and air-blast systems. A maximum 
of 18 m.? air per second required. 

Efficienoies at 

: _ 11,000 k.v.a. at 0-8 power factor=96-0 per cent. 
5,500 9 » » „э =93.5 » 
8,800 „э 10 э » —96-3 » 

The three-phase generators are designed to the same outer dimen- 
sions as the single-phase generators, with the exception that they are 
somewhat narrower. The construction is practically the same as for 
the large generators previously built for Trollhattan and Rjukan.* 
The stator winding is insulated with mica. The rotor is assembled 
from steel discs, and the pole shoes are secured to the pole cores by 
means of stud bolts. The ventilation is arranged in the same way 


· ав for the single-phase machines. 


Excitation Machinery.—The exciters for the single-phase genera- 
tors are direct-connected to their respective units. The compound- 
ing converters are built together with the exciters in such a way that 
their stators are fastened in cradles on the exciters' stators and can 
be turned with respect to same, while the rotors are mounted on the 
outer ends of the exciter shafts. Since the relative position of the 
stators is adjustable, it is easy to adjust the compounding by tests 
on overloads or short circuits. The exciters have eight poles and 
are furnished with commutation ang compensation windings. The 
converters are furnished with laminated poles with amortisseur wind- 
ings but otherwise without field windings. The excitation for the 
single-phase generators varies approximately in the relation of 3 to 1, 
and this places very exacting demands on the ability of the exciters 

and converters to commutate sparklessly at all leads. 

The compounding transformer belonging to the generator is de- 
signed with adjustable transformation ratio, and it is short-circuited 
automatically when the main oil-switch opens. : 


* Tas ELECTRICIAN, Vol. LXXVI, р. 343, 
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For the three-phase system a separate turbo-driven exciter unit ів | 
provided, which i8 connected in parallel with a storage battery. 


Switchgear.—The transformers and switchgear are housed above 
the machinery hall. Directly under the tower is arranged a lift- 
shaft, through which the largest parts of the machines can be handled 
by means of a-crane. The control room is common to both the 
single and three-phase systems. i 

The single-phase switchgear extends through two floors. In the 
lower if arranged the 4,000-volt switchgear, connected to the incoming 
cables from the machinery hall, which run through the ventilation 
shaft. Here are also located the transformers and high-voltage 
protection for the generators. Each generator is connected to two 
series water-cooled transformers whose common connection is 
grounded through an oil-insulated resistance. Each generator with 
its transformer forms an inseparable unit, and the circuit can be 
opened first on the high-tension side of the transformer, where the 
generators are also synchronised. 

The high-tension oil-switches and also the oil-insulated resistances 
and the high-tension relays are installed in the second floor of the 
switchgear house. All the conductors on the 80,000-volt side con- 
sist of 20mm. copper tubes, which were selected on account of 
mechanical strength and for preventing corona formation. 
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Fic. 2.—Sxcrion or Swrron-Hovss. 


|. The pin insulators for 80,000 volts have a height of 600mm. A 
couple of flanges are placed immediately below the top support for 
the conductors, but otherwise the insulators are smooth. Both the 
top and bottom supports are secured by means of clamps. 

The oil-insulated resistances are of two types, the one intended 
for grounding the middle point of the transformer groups just de- 
scribed, and the other for the 80,000-volt horn-gap arresters. The 
- former are connected in series with overload relays, and are 
furnished with contact thermometers and with signal devices which 
start to operate when the temperature of the oil exceeds 90°C. 
The horn-gap resistances are insulated for full line voltage, and are 
also furnished with thermometers and signal device. 

The high-voltage relays consist of a motor magnet. The move- 
ment of the armature being translated to the contact dovice by a 
vertical shaft of non-conducting material in the centre of the in- 
sulator. All vital parts are thus totally enclosed. On the second 
floor are aleo arranged current transformers and relays for the 
outgoing lines. 

On the upper floor are installed’ bus bars with disconnecting switches 
and high-voltage protection for the outgoing lines. These are two 
in number and are connected in parallel, but if necessary they can 
be operated separately, and have entirely independent operating 
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devices for connecting them to either one of the two’ bus bar systems 
The genérators can in their turn be connected to either one of the 
"bus bars by means of disconnecting switches. 

. The high-voltage protection apparatus consists of several horn- 
gap arresters connected in parallel between the line and ground, and 
between which choke coils are arranged in series with the line. 

Scagliol partitions are placed between the high-tension switchgear. 
No wall or ceiling bushings are used indoors, the connections between 
the different floors being drawn through clear openings in the floors. 
The only through-bushings are on the station terminals for the 
outgoing lines. All insulators were tested in the factory with 
200,000 volts. 

The contro! room is located on the second floor. The switch- 
board for the single-phase system consists of four panels, one for 
each generator and one for the outgoing lines. In an adjacent room 
are installed recording volt, ampere and watt meters for the out- 
going lines, all driven by common clockwork. 

The three-phase equipment has been supplied to plans furnished 
by the Water Falls Commission. The transformers are placed on 
the lower floor, and there is one transformer for each phase. The 
voltage is transformed from 11,000 to 70,000 volts for transmission 
to Gellivare and Kiruna. | 

Oil switches are installed between the generators and transformers. 
The charaoteristic feature of the 70,000-volt oil-switches is that for 
each phase there is a complete single-pole switch mounted on wheels 
and standing on the floor. The cover of the oil-tank supports the 
contact device and a dustproof operating mechanism, which parts 
together form a mechanical unit. The three switches belonging to a 
three-phase group are connected to each other through a lever sys- 
tem placed in the floor and operated from a common operating pillar. 
The switches are furnished with a two-step charging resistance. 

Otherwise the switchgear for the three-phase system is similar to 
the single-phase system. A difference is found in the arrangement 
of the upper floor, where all the gear is mounted on iron framework 
without partitions. The whole of the three-phase gear will be moved 
at a later date into the right wing, which has not as yet been built. 

On, the switchboard in the contro] room for the three-phase system 
are at present mounted complete one generator panel and one out- 
going line panel. For the exciter generator and for the storage 
battery, operated in parallel therewith, is also installed a switch- 
board in the contro] room. 


(To be concluded.) 


AN ALTERNATING CURRENT BRIDGE METHOD OF 
COMPARING TWO FIXED INDUCTANCES AT COM- 
MERCIAL FREQUENCIES.* | 


BY T. PARNELL, M.A. 


The simple Maxwell inductance bridge cannot be used con- 
veniently for the comparison of fixed inductances on account of the 
tedious double balance necessary, By making use of a current de- 
tector whose deflections depend on the component of the current in 
quadrature with the E.M.F. applied to the bridge, it is, however, 
possible to make the condition for no deflection depend either chiefly 
on the inductances or chiefly on the resistances. 

The arrangement of the bridge is shown in Fig. 1. In series 
with the bridge is placed either a non-inductive resistance, R, or a 
condenser, K. If R, r and s are all large compared with p, q, 0, 
Pw and Qe, it will be shown that, with R in circuit, the balance 
depends chiefly on the inductances P and Q, and that with X in cir- 
cuit the balance depends chiefly on the resistances. 

With R in circuit, s is adjusted for no deflection; this gives an 
approximate balance for the inductances. Then, with K in circuit, 
q is adjusted for no deflection ; this gives an approximate balance for 
the resistances. The process is repeated, and after a few balances 
values of s and q are obtained, that give a balance with either E or K 
in circuit, in which case the bridge is completely balanced, and 


.PJQ—p»[q-—rle. d oU 

In this way an unknown inductance can be balanced against ® 
standard to one part in a few thousand in a few minutes. 

As detector a sensitive moving-coil galvanometer and rotating 
commutator may be used. In this case the commutator is mounted 
on the axle of the small alternator or rotary converter that supplies 
the bridge current, and the brushes of the commutator are adjusted 
till no deflection is produced when the E.M.F. used on the bridge is 
applied through the commutator to a high non-inductive resistance 
in series with the shunted galvanometer, thus showing that the 


* Abstract of a Paper read before the Physical Society. 
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commutator is in quadrature with the E.M.F. When the commu- 
tator is thus adjusted the deflection of the galvanometer is approxi- 
mately proportional to the component of the current in quadrature 
with the E.M.F. applied to the bridge. 

А more convenient detector is the Sumpner reflecting electro- 
dynamometer, manufactured by Paul. 

The suspended coil moves in the field of a laminated iron electro- 
magnet excited by a field winding with a large number of turns ; 
the resistance of this field winding is small compared with its reac- 
tance, and therefore the total flux through the held coils is approxi- 
mately in quadrature with the applied E-M.F. The flux density is 
sensibly constant throughout the air-gap and proportional to the 
total flux. When, therefore, the moving coil is connected across the 
bridge, and an E.M.F. in phase with the E.M.F. used for the bridge 
is applied to the field coils, the mean torque on the moving coil is 
approximately proportional to the component of the current in quad- 
rature with the bridge E.M.F. 

If the mutual inductances between the various conductors and 
also their capacities and the inductances of R, r and 5 are negligible, 
the final balance is independent of wave-form and frequency. The 


- preliminary balances depend on wave-form and frequency. Ап 


approximate knowledge only of the conditions for these preliminary 
balances is required; an approximate calculation of the current 
‘through the detector, therefore, is sufficient, and it may be assumed 
with a sufficient degree of accuracy that the mean torque on the 
moving coil is proportional to the component of the current in quad- 
rature with the bridge E.M.F. 

Since the 
final balance is ,sdependent of frequency and wave-form, the effect 


- of the higher harmonics in the case of the E.M.F. obtained from an 


ordinary machine may be neglected, for it can be shown that the 


' preliminary balances will be much less than that of the fundamental. 


Fic. 1. 


If this preliminary balance is obtained by varying s with R alone 
in circuit the balance depends chiefly on the inductances. H in this 
balance q is too small for a resistance balance the value of s is too 
Similarly if the value of g is too great, the value of s obtained 
will be too small. 

If a balance be now. obtained by varying q (or p) with A alone in 
circuit the balance depends chiefly on the resistances. If in the first 
balance q is too small. a value of s too great for a true inductive 
balance is obtained. The next inductive balance will give too small 
a value of 8, which means that the next resistance balance will give 
too small a value of ӯ. and so on. 

Two series of values of s and q respectively are thus obtained 


whose terms are alternately too great and too small, and these- 


terms rapidly converge to final values corresponding to a balance of 
both inductances and. resistances, i.e., 


P[Q —r[s— p[q. 


Some experimental results are quoted to illustrate the use of the 


method and to show the agreement of the above theory with experi- - 


ment. 

In these measurements P was a standard inductance, and Q the 
ooil to be measured. | 
varying 8, then a resistance balance by adding resistance to the arm 


containing Q, or to the arm containing P, by means of a dial box апа. 
. graduated non-inductive rheostat, which could be switched into - 


either arm. 

One example of the use of the rotating commutator is given ; the 
other measurements were made with the electrodynamometer as 
detector, the agreement between the two methods being satisfactory. 

Measurements of a number of coils with various values of the 


voltage and of R, К and r gave results consistent within 1 in 1,000. . 


As a further test of the accuracy of the method, two coils were placed 
æ considerable distance apart, and their inductances (including the 
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leads) measured in situ, singly and in series. 7 <» ‘hs of two such 


measurements are given below :— 


Inductance of A oy sod ert a dete аы | » a > MH. 
Inductance of A’ ois е ca a rd s VAHL 
Sum of inductances а. PETER E ОН 
Inductance of A and A’ in series ................ : Qv. UL 
Inductance of B .......... TIMORE EN Wake A PC 
Пааа новна раа aote к. 

Sum of inductances .....cc ccc cece cece eceececcecececcucs spit. 
Inductances of Б апа B! in series ........... ee S oon 

Reversing the connections of A’ or B did not appi c i 


the tinal balances. 

Owing to the presence of R or K, it is necessary to use tu” 
voltages in order to keep up the sensitiveness. The value of 
not be known with much accuracy, so that any reasonably 


· inductive resistance may be used, and as r and s are large con y 


with p and q, the voltage is limited only by the permissible cur 
through the inductance coils. In the measurements made, volta,- 
from 10 to 85 were used, and the higher voltages were found the moi: 
satisfactory. 

The mutual induction between № and the rest of the bridge is 
liable to produce considerable error; it is necessary, therefore, to 
keep Ё some little distance away. 

Leakage to earth and electrostatic capacity effects gave some 
trouble. The detector was kept permanently in circuit, and the 
alternating-current supply connected to the two terminals of the 
bridge through a pair of tapping keys; the apparatus was manipu- 
lated until putting down either key alone gave only a negligible 
deflection. In obtaining a balance the two keys were put down 
simultaneously. The `“ false zero " obtained by keeping the detector 
in circuit fluctuates to some extent, but little difficulty was experi- 
enced from this cause, as it was always sufficiently steady to enable 
the final balance to be made accurately. 

When the rotating commutator was used it was found that the 
best results were obtained by taking the bridge current from a small 
transformer, with secondary well insulated and shieldec from primary 
connected to the machine. The galvanometer was connected to the 
brushes bearing on the split part of the commutator and the bridge 
to the brushes on the rings. When the core of the transformer, the 
frame of the machino and one of the rings of the commutator were 
earthed the stray effects due to leakage, capacity, &c., were reduced 
to a negligible amount. i 

In setting the brushes of the commutator, the current from the 
transformer was passed through the commutator and the suitably 
shunted galvanometer in series with A, and the brushes adjusted for 
no deflection. This allowed for any change of phase occurring 
when the bridge current was taken from the transformer. И was 
found that great accuraey in the position of the brushes was not 
necessary. If the setting was not sufficiently exact, the defect was 
noticed at once. as the values of s and q did not alternate in the 
manner described above. 

The use of the rotating commutator was found much more trouble- 
some than that of the electrodynamometer, and the results obtained 
were somewhat less consistent. 

When the electrod vnamometcr was used as detector, the currents 
for the bridge and for the field were taken from a small transformer 


‘having two secondaries well insulated and shialded from one another. 


It was found that with this arrangement electrostatic and ‘capacity. 
eflects could be reduced to a negligible amount by earthing the cor? 
of the transformer and one terminal of the moving coil. “Voltages 
from 40 to 75 volts were emploved on the field coils. 
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NOTES ON THE DESIGN OF ELECTROMAGNETIC MACHINES.* 


2. ALTERNATING-CURRENT GENERATORS. 
BY STANLEY PARKER SMITH, D.8C. / 
(Continued from page 737.) | 


4. M.M.F. оғ THREE-PHASE WINDINGS. 


InYthe vector diagram in Fig. 2, the ampere-turns AT, 
producing"the main flux in a synchronous machine on load 
were shown to be the resultant of the pole ampere-turns AT, 
and the armature ampere-turns AT,. We must now deter- 
mine the magnitude of AT,, and justify the assumption that 
it can be regarded as constant in value, and revolving 
svachronously with the field ampere-turns AT). 


To'do this, we first find the distribution over the armature 
periphery of the magnetomotive force produced by a three- 
phase winding. Taking the normal winding with full-pitch 


А.Т. Distribution. 


2 


AJ. Distribution 


\ 
Fic. 7.—DISTRIBUTION OF AMPERE- CONDUCTORS AND AMPERE-TURNS IN 
THREE-PHASE WINDING. 


(Diagrams (А) and (B) refer to one extreme position, whilst (C) and (D) refer to the 
other extreme position.) 


coils and each phase spread uniformly over 60 deg., or one- 
third, of each pole-pitch, we get the well-known pointed and 
flat-topped curves shown in Fig. 7, when a sine-wave current 
flows through the winding. A simple way ot obtaining these 
curves, which represent the extreme positions assumed by the 
M.M., is to draw first of all the distribution of the ampere- 
conductors or electrte loading over the periphery, as shown. 
In doing this, care must be taken to label corresponding 
vectors and coil-sides properly, in order to remove all doubt 
às to signs, &c. By integrating these curves of alternating- 
current distribution, so that the resultant curves are sym- 


* The first article of this series dealt with Continuous-current Machines 
and the first part of the article appeared in THE ELECTRICIAN of 
June 2nd, 1916 (Vol. LA XVIL, p. 250). 


metrical with respect to the datum line, we get the AT curves, 
to which the M. M.F. curves are proportional. 

The older way of finding the magnitude of the armature 
M.M.F. was to proceed graphically by measuring the area of 
one or both of the above shapes, but when dealing with tho 
trapezoidal curves for the field M.M.F. of a cylindrical rotor 
some time ago,* it occurred to the author that such simple 
mathematical shapes could be better dealt with analytically. 
Later he extended the same treatment to the M.M.F. 
curves of the three-phase winding shown in Fig. ? (see `* Calcu- 
lation of the Magnetising Current of Three-phase Induction 
Motors," by 8. P. Smith and W. H. Barling, THE ELECTRICIAN, 
October 16, 1914); and since that time a post-graduate student in 
electrical engineering, Mr. B. Hague, was encouraged by the 
author to make a complete analvtical investigation of the whole 
subject of armature M.M.F.s, to include the effect of phase- 
spread, coil-span, slots, current, wave-shape, &c., for any num- 
ber of phases. | 

At present we shall only consider the ordinary three-phase | 
winding with full-pitch coils carrying a sine-wave current. 
To find the equation for the M.M.F. of such a winding, we have 
merely to add together the M.M.F. curves of the three phases, 
which are trapezia 120 deg. apart in space and pulsating 
between -F mar. | 


For a trapezium of constant height Fmax, the ordinate F at 
angle 0 is given by (see Fig. 8) :— 


4 Iss . . 1 | 
F=- “(sin asin@+.. к sin па sin nO-+, . ) Е (5) 
8Fax/. 7. l. с 
Е — — sın ~SIn 0 oee eee Sın n e sin пб . o ) 
ы 8 y erm ias . : с. 
=- Х —-—sinncsin nO, where a=o/2. 
mw n=1 7% 2 


Fic. 8.—M.M.F. CURVE oF A WINDING DISTRIBUTED UNIFORMLY OVER 
PART OF POLE-PITCH., 


Introducing the time variable : =i cos wt or Fmax. = Es cos wt, 
and taking the angular phase-spread с==л/3, we get for the 


M.M.F. of the three phases I., П. and III. :— 


24 — dor! л 
F, =p P nas: cos ot X 3 sin 7? — sin nf), 
л n=} 1 6 
24 = 97 == 1 | д * 94 \-\ SN 
t * v ^ e Д 
P= 2 Pass TO 2 ~ SIn A 6 Sin 2 (0— 3) (ri. xis x 
л =1 N“ | / | = 
| EE f iis i CNE Y E ы 
F | 2 F t 17 y = e zb 0 47 " 2 К 
пі ә Ё тах. СОЗ | O — 7 — sin na SInn\U— > 4 
л? j 3 n=1 n? 6 3 ; ID 


* “The Non-Salient Pole Turbo- Alternator and its Characteristics." 
By S. P. Smith. ** Proc." LE. E., Vol. XLVIL, p. 562. 
T “Proc.” LE. E., Vol. LV., p. 489. 
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whence the resultant M.M.F. of the three phases at any angle 
0 on the periphery at instant t will be :— 
Е=Е,+Е„+Е,, 


24 — №= ИІ ———— Dog "== 1 1. ax 
=— F nar. 2 { cos (or- 51 iE = sin ne 


д? 
. v—423 
аы | 


Changing the order of summations, inserting n=l, 3, 5, &c., 
successively, and evaluating the resulting expressions, gives 
finallv 


18 Fmax. f. 1. Te 
P= | sin(6—ol) +55 sin(58 4- ot) — zo sin(70—o!) 


5, sin (110-+wt)+. . К (6) 


It will be noticed that the terms of this expression are of 
the form sin x (e +9). which signifies that they are moving at 


speeds proportional to the reciprocal of their order, since terms 
of the form sin (n0 -- то) —-sin n(0 +wt) move at fundamental 
frequency. The terms indicated by —wt move in the same 
direction as the fundamental—e.g.. the 7th, 13th, 19th, &c. ; 
whilst those indicated by ct, such as the 5th, 11th, 17th, &c., 
move in the opposite direction. 

It is thus seen that all harmonics vanish whose order is & 
multiple of three, and the resultant M.M.F. wave consists of a 
number of rotating waves of rapidly decreasing amplitude. 

Now the resultant of a number of waves moving at various 
speeds is a wave of changing shape moving at irregular speed. 
Thus, at the instant w!=0, the M.M.F. wave has the shape of 
the pointed curve shown in Fig. 7(в), for which equation (6) 
becomes | | | 
ra F anx. (sino sin 5 0-1 sin 7 0—2. sin 11 04-.. ) 


By putting 0л /2, the height of the curve is found to be 


18 — l1 1 1 1 1 ) — 
— F cd Li»... j= 24 maz. - 
д? Ров (Ir ATi tir АХ. 

This is one of the limiting shapes assumed by the M.M.F. 
wave. 

The other limiting shape is assumed when the wave has ad- 
vanced in space through an angle л/6, which occurs when 
wt=71/6, as seen from Fig. 7 (D). By putting 0—0'--z1/6 in 
equation (6), the expression for this trapezium becomes 


8 = 
F- Pus (sin 0' — 


l. a due p. b oon ) 
95 sin 50 Fio sin 7 0 121 sin 116’ ). 

The height of this trapezium is obtained by putting 0=7/2, 
or 6'=л;3, whence we get the same series as for the pointed 
wave multiplied bv \/ 3/2, so that the height = 3 Fmax. - 

The analysis of these curves teaches us that the fundamental 
of the M.M.F. wave of a three-phase winding is constant and 
moves synchronously with the field system, whilst the effect of 
the harmonics on the mean value is negligible. Thus we are 
justified in replacing the actual M.M.F. curve by its funda- 
mental, and representing it by a unifoumly rotating vector. 

The amplitude of the tundamental of the resultant M.M.F. is 

= 184 - 
lSF max. (л, or, expressed in ampere-turns, AT «==, Н ui 


18 ] ]8 - 
ut v2 qul ampere-turns per pole 7, V 2qul an pere-turns 


per po:e-pair. 
e a eiue 
The corresponding value for a two-phase winding is V 2quI 
ampere-turns per pole-pair, but here the harmonics are not so 
small, the third being equal to one-ninth of the fundamental. 


For further information on the M.M.F. of armature windings, 
Mr. Hague's paper* should be consulted. 


Reduction of Armature to Field. Ampere-turns.—Since the 
* * Proc," LE.E., Vol. LV., р. 489. 
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armature and field windings in an alternator are distributed 
differently, it is necessary to find how many ampere-turns on 
the field are equivalent to the armature ampere-turns, or to the 
armature reaction proper, asit is often called. In reducing the 
stator ampere-turns to the rotor there are two cases to con- 
sider— | 

(1.) The non-salient pole or cylindrical rotor, 

(ii.) The salient pole rotor. 


The former case is the simpler, owing to the ab sence of a 
large air space, or polar gap, between adjacent poles. 


(1.) The Non-salient Pole Rotor.—lgnoring the effect of the 
slots, the mean M.M.F. distribution over the periphery of a 
non-salient pole rotor is a trapezium, as shown in Fig. 8, whilst 
the ratio of the wound part of the pole-pitch to the whole pole- 
pitch usually lies between two-thirds and four-fifths. If we 
denote this ratio by B=21/Y, equation (5) for the trapezium 
can thén be written :— 


4 max. D • А ° ; 

F= Paes (sin asin 0+... m sin n asinn Â+.. ) 
л a % 
8 F 


=a g (sin 87 вір 0+... +5 sin n pF зїп пб-- - ) 

In the present case, of course, Fmax. із constant, being due ti: 
а continuous current. 

By referring to the author's Paper on the non-salient pol 
turbo-alternator, quoted above, it will be seen within the pra- 
tical range of f.—2l/Y of 0-66 to 0-8 the harmonics are very 
small Thus, for f —$, the third harmonic is zero, whilst the 
fifth is only 4 per cent. of the fundamental; for the other 
extreme, B=0-8, the third harmonic is 7 per cent. of the funda 
mental, whilst the fifth is zero. All higher harmonics are less 
than 2-5 per cent. Thus, it is allowable to ignore all the har- 
monics in the field M.M.F. in the same way as in the armature 
M.M.F., and we are left merely with the fundamental, the 
amplitude of which is 

8- (ATE 
Fy mas. = agin sin Be. 

We can now find the number of ampere-turns on the field 
equivalent to the ampere-turns on the stator, if we replace the 
M.M.F. Fmax. by the corresponding ampere-turns AT,, and 
equate the amplitude of the fundamentals. 


8 . „л 18 
^25 AT, sin f = =—=— qul, 
xB 8 P Von?! 


whence it follows that to produce the same effect as the arma- 
ture ampere-turns, the number of ampere-turns АТ, on the 
field must be 
mE _ В 
“М2 sin f/x/2 
For a complete magnetic circuit (pole-pair) the equivalent 
ampere-turns are 
AT lee wl ampere-turns per pole-pair (7) 
a V2 sin fxj2 1 ре per pote-p : 
The constant is tabulated in Table III. for practical value. 


of p. 


qul ampere-turns per pole. 


| Table III. | КЕ 

21 ee ae 

py v2 sin BY 

д 
0-6 2-36 
0-66 2-45 

0-7 2-5 

0-75 2-58 
0-8 2-68 


(ii) The Salient Pole Rotor.—In salient pole machines. à 
difficulty arises due to our ignorance of the shape of the dis- 
tribution of the field M.M.F. For this reason we make the 
two simple assumptions that the field M.M.F. is a rectangle 
extending over the polar arc (Fig: 9) and that the atea of thi- 
rectangle is үа жө to the area of the part of the sinu- 
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soidal armature M.M.F. above the pole-shoe. Defining the 
ratio of the pole-arc to the pole-pitch by а—1.е., a—b/ Y—we 
have then with the above шош 


AT, xax 2 |“ AT’ cos x dz, 
0 з 


—?АТ' віп ас, 
so that the equivalent od in 
AT =" 2 sin sin az /2 
л 


AT’, 


18 - "Et | 
where 47°== — у 2quI ampere-turns per pole-pair in а three- 
л 


phase winding. 


Гю. 9.—ASSUMED DISTRIBUTIONS oF M.M.F. IN THREE- PHASE SALIENT- 
POLE ALTERNATOR. 


In standard practice it is customary to make the ratio of 
pole-arc to pole-pitch approximately equal to two-thirds. 
Inserting a—$, we get 


AT, =2-13 quI ampere-turns per pole-pair. (ТА) 
This expression gives results in close agreement with tests. 


5. INDUCTANCE OF THREE-PHASE WINDINGS. 


The inductance of a circuit depends on the number of inter- 
linkages when a current flows through it. If the lines of 
induction pass through iron, then the inductance decreases 
as the current is increased, otherwise the inductance is con- 
stant and depends only on the physical properties of the cir- 
cuit, such as the number of turns, the reluctance, &c. 

Consider а simple circuit formed by a coil of Te turns all 
linking the same flux Ф, produced by the current of : amperes 
flowing through the coil. The number of magnetic inter- 
linkages associated with the coil is, then, 7:Ф. If we now 
write 

Lxi-T.x Ф x1078, 
the E.M.F. of self-induction ps be 


dD 


RE y MU j, (Fe JR (Li), 


-ë volts, when Г is constant. 


The unit of inductance is the henry, and a circuit is defined 
às having unit inductance when a current of 1 ampere flowing 
through it p 108 linkages. 
sion, L—T.G [1.10*— magnetic linkages due to 1 ampere 
X 1075 represents the self-inductance of the circuit in henries. 

The reactance X of the coil for a sinusoidal current is then 
calculated from the po as follows :— 

di 


2 aly (i sin wt), when i=1 sin wt, 


=— wLi Cog wt. 
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Thus, in the above expres- ` 
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Hence, the maximum value, es wli, and the virtual value, 
Ex=wLI=XI, where X=wL=reactance of circuit in ohms. 

In the case of a machine where a coil has one part in air and 
another in iron, to calculate the inductance the linkages must 
be summed up over the whole coil, or, 

20295) а = 10-82 Dz, ; 
where the actual flux Ф, is replaced by an imaginary equiva- 
lent flux Фу associated with all Te turns. It has already been 
pointed out in section I. that part of the leakage flux is ficti- 
tious, but the effect on the terminal pressure is the same as if 
the flux were actually present, so that no account of this need. 
be taken in calculating the inductance. 


The flux is defined as the quotient of the M.M.F. andes by 
the reluctance, so that 


D, =0 4m. Т А 
z z 


ахх 
when uz=1, that is, when the reluctance of the iron part of the 


leakage path is negligible compared with that of the air part. 
Now, @z/lz is the magnetic permeance of the part т, and we 


. a | 
can write Lb д2, where dz is the specific permeance or the 
& 


permeance per centimetre length of the path extending over 
the length Zz. Thus, we have for the leakage flux of a coil 

2 ,=0- 4nt. TeX (Lzdz), 
and for the inductance of a coil 


L= 10-85 0,—0-4a T2 X(LL4,)10-*. 


The former expression is used when the leakage flux is re- 
quired, the latter when it is desired to calculate the reactance 
pressure. 

To calculate Z(LzÀz) it is practicable to divide the summation 
into two parts, corresponding with the slot leakage flux Ф, 
and the overhang leakage flux (D,. Thus, for a whole coil, 
consisting of two coil-sides, 


E (Lede) 2144, + 2L go, 


where 2L,—length of coil embedded in iron, and 2L, 
coil 1n air. 


Leakage Flux of Stator Winding.—The application of the 
above expression for the leakage flux is very simple. The 
leakage flux is usually expressed as a percentage of tlie main 
flux per pole, and aince this latter value is associated with the 
maximum value of the induced E.M.F. per phase, we must take 
the maximum value of current when calculating the leakage 


flux. We have then for a sinusoidal current the leakage flux 
associated with one coil :— 


ХФ,=04лу 21 Ted (Lzhz), 
= 0-40 21TA(L,À, + Dodo), , 
—3:551 Tel Lehs + Lo to) . А . А . (8) 
With gq slots per pole and phase, the leakage flux Фа Ф, Ф, 
of a phase will be due to the current flowing іп q coils. Thus, 
the number of turns producing Фу are now qTe, but at the same 
time the reluctance of the leakage path has increased q times, 
for the leakage flux has now to cross q slots, or go round q 


coils. Taking, then, the same specific permeances 7, and 7, as 
for a single coil, we have then 


Dı = Ф, + 9,3815 TL, 19 


=length of 


(84) 


and the percentage leakage flux is 100Ф,/Ф, where Ф is the 
main flux needed to produce norma] pressure on no-load. 
Separating now the slot from the overhang leakage, we have 


for the slot leakage flux 
Ф, =3-051qT ele =3-551T Les, e. © © «© © e о (9) 


where /, is the mut slot, permeance calculated for a single 
coi. In this expression the number of turns per coil Т, is 


02 


776 


equal to the number of ‘conductors per slot u, so that Г.Т 
= АС per slot, whilst Ls is equal to the core-length minus the 
ducts. 


Calculation of the Specific Permeance A,.—In Fig. 10 is shown 
thefsection of a slot and conductors, and it is seen that all the 
leakage flux above the coil-side—1.e., beyond rg—interlinks all 
the turns c; Whilst the flux passing through the coil-side— 
—1.e., between О and 7 —опу links part of the turns. For the 
former path, the permeance is simply the area divided by the 
length, but for the latter the equivalent permeance—/.e., the 
permeance corresponding with an imaginary flux linking all T; 
turns—must be found. Since the induced E.M.F. depends on 
the inductance of the coil, and the latter on T? (see above 
expression for L) the кы linkages will be proportional 
to (Tz/T.)*, and not to 
the de linkages, 
which would be pro- 
portional to 7. / Тое. 

There аге various 
ways of calculating the 
gap permeance, ac- 
cording to the way the 
problem is regarded, 
but as leakage js of 
much less consequence 
in alternators than in 
induction motors,there 
is no need to go into 
such great refinements 
as in the latter case. 
For alternators, it is 
sufficlent if we take 
the specific gap per- 
meance as equal to the 
Thus, for the specific 


l- n4 
! Fia. 10.—CarcvLATION oF SLOT LEAKAGE. 
(тег. 
gap-length /, divided by the slot-pitch y». 
permeance /, fur the slots and gap we have 


һ=]! G LT E aoe 
T. ena 
_ te 7s 2ra m 1, 
\ лз Tg Tgd-T, Tı Ys 


For the overhang leakage flux we have 


E Ф,=3:551 gTela t =3 55h] qT: Lo (10) 
where /,’=/,/q. There are different formule for calculating 
д, an exact knowledge of which is important in some machines, 
such as turbo-alternators, owing to its effect on sudden short- 
circuit. Unfortunately, the formule that have been developed 
are seldom able to take into account the complicated arrange- 
ment of the overhang of a turbo-stator, because of the large 


. masses of iron, &c., surrounding it, in consequence of which 


many designers fall back on values obtained empirically. The 
author has found the values given by Miles Walker agree fairly 
well with those obtained from short-circuit tests. These are 
as follows (though not given in this form by Walker in his 
book) :— 
3:554, —2-8 for a three-phase winding with a two or three- plane 
overhang. 
=1-8 for a three-phase winding with a two-layer over- 
hang. 

In turbo-alternators, the overhang leakage 1s usually much 
larger than the slot leakage flux, but in slow-speed machines 
the two leakages are often of the same order. 

From the ratios Ф,/Ф and Ф,/ Ф, it is now possible to 
obtain E, and E, as a percentage of E straightaway, and so 
draw the vector от а in Fig. 2. 

Reactance of Stator Winding.— Some designers prefer to work 
with the reactance pressure instead of the leakage flux, and for 
this purpose we develop the expression for the inductance of a 
coll. and so obtain Ez straightaway. 
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‘sunlight, a deflection of 45 deg. to 50 deg. was noted. 
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In general, it may be said that the accurate calculation of the 
inductance is not nearly so important in alternators as in induc- 
tion motors, especially since automatic pressure regulator 
have become so widely used with alternating-current gene. 
rators.. Whilst regulation has become less important, hov- 
ever, short-circuit effects have become more important, making 
high leakage desirable to limit the rush of current at the 
instant of short-circuit. : 


(To be continued.) 


CONVERSION: OF LIGHT INTO ELECTRICAL ENERGY. 


BY THEODORE W. CASE. 


Summary.—The announcement in the daily press that experiments 
are being carried out by Mr. T. W. Case in Florida on obtaining electric 
energy directly from sunlight gives added interest to a Paper which was 
read last year by Mr. Case before the New York Electrical Society. [n 
this Paper the results obtained from a cell containing two copper plates, 
one being bright and the other oxidised, are described. 


After some preliminary, more or less unsuccessful, experiments, a 
cell was made by winding & cork with two copper wires, opposed to 
each other, as electrodes, under tap water. When both copper 
wires were exposed to intermittent light, naturally no results were 
obtained ; but, upon shielding one of the copper wires from the 
light a note was again heard in telephone receivers. The conclusion 
was reached that the copper wire, under the influence of the inter. 
mittent light, must be producing the current. But this arrange 
ment would work at times, and not at others. It was then found 
that this was due to the fact that some parts of the Cu wire used 
were oxidised and other parts were not. One of the Cu wires wa: 
then cleaned with emery paper and the other Cu wire was highly 
oxidised in a Bunsen flame before being wound on the cork. With 
this construction the notes on the telephone were far louder than 
before. 

As soon as it was found that the copper oxide electrode was the 
one that had been reacting a larger cell was constructed, consisting 
of two copper plates, instead of wires, both plates having been 
oxidised in a flame, immersed in tap water, and placed one behind 
the other, with light shining on the front plate. The back plate. 


- or the one shielded from the light, acted as the zinc plate in an ordi- 


nary battery. NaCl was put into the water to reduce the internal 
resistance, and a much stronger current was produced. In bright 
When the 
light was thrown on what was formerly the back plate, the formerly 
exposed front plate would, while in the dark, act as the zinc. In 
other words, the plate in the dark always acts as the zinc. 

Next the action of polished copper plates, not oxidised, was 
tried in the NaCl solution, under the influence of light. The plate 
exposed to the light gradually, during 15 to 20 minutes, changed to 
a reddish colour; then quickly to a very dark purple, and, finally, 
to a greyish black. This cell was then tried with a galvanometer 
and found in its reaction similar to the above cells in which the front 
plates were oxidised in the flame, except that the reaction was very 
much weaker. The back plate acts as the zinc, and the cell is in 
every way, except in intensity of reaction, similar to the cells which 
have oxidised plates. The polished copper plates do not turn this 
dark purple except under the influence of light. However, polished 
copper immersed in NaCl solution will turn а reddish tint in the dark, 
which was taken to be Cu,O; then, if exposed to light, will turn to 
dark purple, which is assumed to be a higher oxide. Only when 
this cell is short-circuited does the back plate undergo a marked 
change of appearance; it then grows darker in colour, although it 


always remains of a much lighter shade than the front plate which 


is being exposed to light. . 

To return to the cell in which the front plate is oxidised in a 
flame and the back plate is polished copper. Some of its peculiari- 
ties proved very interesting. If left short-circuited in the dark 
while not in use, the efficiency of the light reaction is greater upon 
exposure than when left open-circuited while not in use. Upon 
exposure of the front plate to light the reaction is practically in- 
stantaneous. However, after the rapid upward swing of the galvano- 
meter needle, there is a continuous slow upward swing, lasting a few 
seconds, before the complete swing is reached. If the light be left 
on for a short time, fatigue is noticeable. This, at present, cannot be 
explained, but it may be due to the absorption of gases. In this 
fatigue, however, the galv anometer needle only drops a few degrees 
and then seems to remain there. If the cell be rested in the dark. 
recovery is then evident upon again exposing the cell to light. + _ 
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If light be cut off from the cell, the needle drops quickly for a 
few degrees only. Assume the reading to be 40 deg. on the galvano- 
meter when first exposed to the light; then the light be shut off, 
the needle will drop to 15 deg. almost instantly ; but from 15 deg. 
to zero, it will drop slowly, due to some after effect. The needle will 
finally come to zero within two or three minutes; then, in most 
cells, will reverse three or four degrees; then come to zero and 
remain there. The reversibility in the dark, after exposure, seems 
to depend upon the strength of the NaCl solution, for zero is reached 
almost instantly in à very dense solution, but much more slowly, as 
above described, in weaker solutions. 

The output of the cell depends upon the strength of the NaCl 
solution. The weaker the solution, up to a certain point, the better 
the results. For instance, 1-005 Beaumé sp.gr. of electrolyte gives 
the best result. А cell 3 in. by 4 in. gives 1/10 of a volt in sunlight 
and about 1/2,000 of an ampere. Upon increasing the strength of 
the NaCl solution the amperes increase, as would be expected in 
lessening the internal resistance of the cell ; but the voltage drops 
quickly. 

The effect of the spectrum on a small cell, which was made for 
this particular purpose, is of great interest. It was found that the 
red end of the spectrum was the most effective, especially the lower 
red end. 

Better results are attained if the back of the exposed plate be 
heavily painted or enamelled, or insulated in some way, so that no 
local action will occur between the front of the exposed plate and its 
back. 

When these cells are newly made, if they be left in the dark, say, 
over night before being used, the cells will act much better the next 
morning than when first made, and will continue to do so thereafter. 

In experiments conducted in Florida during the last winter in 
strong sunlight, the following results were obtained: A cell was 
constructed with two polished plates of nearly pure copper about 
6 in. square, immersed in the electrolyte of very dilute salt water. 
One electrode was supposed to have been entirely in the dark. since 
it was wrapped in several thicknesses of blotting papers, and since 
all of the jar except that which covered the front plate was painted 
black. The front plate, as above, had been oxidised in a Bunsen 
burner, and the back plate polished. At noon; on a clear day, the 
E.M.F. observed was a little over 1/10 of а volt. And from a larger 
cell the current obtained was over 2/10 of an ampere. 

If salt water be used as the electrolyte and air be not excluded, 
the copper oxide is attacked by oxygen in the water and by the 
carbonic acid gas present, which forms basic carbonate of copper 
and perhaps a basic chloride. This will be noticed as a green floccu- 
lent substance in the cell, an objection which can be greatly reduced 
by putting oil on top of the electrolyte to exclude gases and prevent 
evaporation. 

Two theories suggest themselves by which the action of this cell 
may be explained :— 

1. The electron theory. 

2. The chemical theory—namely, that the front plate, or con- 
tiguous liquid layer, undergoes chemical change, under the influence 
of light, which causes a flow of current. At present, the evidence 
seems to point rather to the electron theory as the conditioning 
agent, and the chemical theory as a secondary effect and not the 
primary. 

The Cu plates when being heated in the flame become oxidised to 
Cu,O, then to CuO. The Cu plates, whose outer black coating has 
been removed, thereby leaving the red coating, do not act nearly as 
efficiently as when the outer black coating is not removed. 


CHEMICAL COMPOSITION VERSUS ELECTRICAL 
CONDUCTIVITY.* 


BY C. G. FINK. 


Summary.—The electrical conductivity of complex cold charges of an 
electric resistance furnace has been found to be dependent upon the 
average size of the coke particles in the charge. A theory is developed 
applying to the conductivity of metals and gels, flaming arc electrodes 
and compound brushes, porcelain and other insulators. 


Some years ago the author carried out à number of experiments on 
the electrothermic production of ultramarine. Powdered mixtures 
of sodium sulphide, china clay and carbon were interposed between 
carbon electrodes in a closed crucible furnace. In order to keep the 
electrical resistance and the temperature of the charge fairly low so 
as to avoid decomposition of the ultramarine very finely divided 
carbon, such as lampblack, was necessary. With charges made up of 
coarse powdered coke no appreciable current would pass between 
the carbon electrodes up to potentials of 250 volts. It has been found 


* Abstract of an article in the ‘‘ General Electric Review (U.S.A.).” 
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repeatedly that the electrical conductivity of mixtures of finely 
divided substances is a function of the relative size of the com- 
ponents. 


Experimental.—A series of tests was made i in order to get values of 
а more quantitative nature. Two substances were selected, the 
physical properties of the one as divergent as possible from those of 
the other—a black metal powder, tungsten, and a white insulator 
powder, thoria. Both tungsten and thoria will stand very high tem- 
peratures and can therefore be made practically moisture-proof. 
(In all high-resistance tests adsorbed moisture is à very disturbing 
factor.) Other factors that decided the selection of tungsten and 
thoria were: (1) High state of purity ; (2) availability of both in 
extremely fine powdered form (readily sifted through 250 mesh 
gauze); (3) constancy and stability under ordinary atmospheric 
conditions ; (4) sharp distinction in colour; (5) high specific gravi- 
ties (which reduced the tendency to dust). 

All mixtures here recorded were made up of equal weights of tung- 
sten and thoria. The mixtures would pass readily through silk, 
having 250 meshes to the inch. The holes in this silk are about 
0-001 in. in diameter. All attempts to segregate particles of a well- 
defined size by such methods as suspending in water, organic liquids 
or air, were frustrated on account of the persistent ее of the 
very fine particles to form agglomerates. 

: We finally resorted to the familiar “ tap test." This gave us fairly 
good comparative values of the fineness of the various powders used. 
Ten grammes of the powder or powder mixture were filled into a 
10 cubic cm. glass graduate and tapped to constant volume ; usually, 
after seven minutes no further decrease in volume could be detected. 
It can easily be demonstrated that the values so obtained are 4 
function of the density and mean particle size. In the ordinary 
preparation of metal or oxide powders in single small lots by far the 
greater majority of particles are approximately of the same size. 
This tendency to form a “ standard " size is a universal phenomenon, 
the dimensions of any particular standard being dependent upon the 
physical conditions such as temperature, strength of solution, &c., 


‘under which the particular powder is prepared.. 


The thoria powders varied in relative fineness between 0-720 and 
0-238 and the tungsten powders between 0-577 and 0-113 cubic cm. 
per gramme. The calculated values of mixtures agree fairly well 
with the experimental, and support the contention that the particles 
of any freshly prepared powder are of fairly uniform size. 

If the relative volume for the white powder is high as compared 
with the value of the black powder, the appearance of the mixture 
is white; if the white poswer is coarser than the black powder, the 
appearance of the mixture is black. : 


Electrical. Measurements.—The powders were pressed into rods 
4 cm. long and 0-5 em. square. They were then placed in a tungsten- 
hydrogen furnace, and fired at 1,600-1,650 deg. for three hours. 
This firing caused the rods to sinter together, and rendered them 
practically proof against moisture. The fired rods were kept in a 
P.O, desiccator. 

"The rods were then mounted between brass clamps, and the resis- 
tance measured on a Wheatstone bridge with a sensitive galvano- 
meter. Care was taken to make these measurements on days when 
the humidity of the air was low. 

In view of the differences in “ colour " of the various mixtures in 
the powdered form, it was not very surprising to find marked differ- ' 
ences in the electrical resistances although the firing at 1,000 deg. 
resulted in an almost uniform shade for all of the mixtures. In 
Table I. below are recorded four of the characteristic resistance 
values found. In the last column are the calculated specific resis- 
tances values :— 


Table I. 
Powder. Resistance. Resistivity. 
ThO, No. 2 Over 10!? ohms. Over 101? ohms. 
Z 41-8 173-0 
.X 0:0271 0:108 
W No. 1 0-0040 0-016 


The powders, ThO, No. 2 and W No. 1, were pressed up into rods 


the same size as those for the mixtures ; they were likewise fired at 
1,600 deg. for three hours. 

Since in all of our original powders a small percentage of grains was 
present whose size was considerably smaller than that of the majo- 
rity of the grains, the results tend to show that under ideal conditions 
of mixture, relative grain size, uniform distribution,’ &c., the resis- 
tivity values for white mixtures such as Z would be even higher than 
here recorded. Similarly, the resistivity values for black mixtures 
such as X would be even lower than those found, approaching a 
limiting value equal to twice that of the 100 per cent.’metal rod. + 4 *: 


~Conclusion—In general we may conclude that the electrical con 


178 
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ductivity of a substance is primarily dependent upon the shape and 
the distribution of the fundamental grains or particles composing the 
substance, and, secondly, upon the presence or absence of thin films 
of secondary material enveloping these ultimate gra‘ns. 

On the basis of this theory we can account for the comparatively 
high conductivity of gels that contain but a trace of conducting 
material. We can also account for the marked difference in resis- 
tance of, say, two samples of commercial copper, whose chem:cal 


THE ELECTRICIAN. 


Avevst 17, 1917, 


composition is identical, depending upon whether the impurity, such 
as sulphur, is uniformly dissolved in the metal or whether it forms a 
film (“ cement ") of copper sulphide around pure granules of copper 
The latter case is to be regarded as an emulsification of copper in 
copper sulphide. The high resistance ofthese surface films composei 
of, say, sulphide or oxide or arsenide accounts for the high resistiv:y 
values of copper containing but a trace of one or more of these 
im purities. 


INDUSTRIAL DEMOCRACY: WITH PARTICULAR REFERENCE TO THE RELATIONS 
BETWEEN CAPITAL AND LABOUR.* | | 


BY GEORGE WESTON. 


. It is desirable in all branches of industry to substitute co-opera- 
tion for strife, and for Capital and Labour (employer and employed) 
‘to work together for their common good, to co-ordinate their efforts 
into collective action in the pursuit of their mutual well being, and 
for each to understand and assume his full obligation to the public. 
‘This Paper, however, will be directed principally to public utility 
companies upon the basis of service to the public, and fairness and 
justice to all concerned. 

The subject of improved relations between Capit | and Labour 
‘has been discussed at great length, but usually from extreme partisan 
viewpoints, with Labour and Capital arrayed against each other. 

Hostility between Capital and Labour із unjustifiable and 
wrong. It is founded upon the theory that the interests of one are 
antagonistic to the interests of the other, and therefore there tan be 
nothing common between them ; a theory erroneously fostered and 
encouraged and seemingly taken for granted by the rank and file. 
“This is a false doctrine because their interests are similar; at least 
they are not antagonistic. . Justice can be done to both Capital and 
Labour without warfare. 

There are two sides to the question, Labour and Capital, and they 
both are entitled to fair treatment, but up to the present time fre- 
quent and serious disagreements have arisen resulting in riots, 
strikes, destruction of property, and the forcing of increased wages 
without considering its effect upon the income accounts of all parties 
affected, or `“ higher cost of living," or the general economics of the 
country, all of which are disastrous, and in the end the public pays 
the bill. The conditions attendant pon this situation are becoming 
grave and must be corrected to save our country from business and 
financial failure. | 

I am a champion of the rights of labour. It should receive its 
just reward and in full measure. Iam opposed. however, to а one- 
sided system of forcing a selfish principle upon others by threats, 
mob law or otherwise. without care as to ita effect upon their neigh- 
bour, the public in general or the economic questions of the nation. 
The necessity for a public utility is the need of some class of service 
to the public, and this requires capital investment and the work of 
labour skilled in the different branches necessary to create the pro- 
perty and operate it, and both should receive a fair return for its 
service; but neither Capital nor Labour should be permitted to 
exploit the property for unreasonable gain or for the exercise of 
objectionable coercive union or political power. 

Capital should not be permitted to pile up huge profits at the 
expense of underpaid labour. Capital and Labour should be partners 
in the business, each receiving its fair return from the net proiits. 
When Labour understands that it will be placed upon a footing 
equal to that of Capital, that there will be no aristocracy of Capital 
growing unjustly rich from the fruits of their labour, but instead that 
there will be one great democracy of interests building up a great 
publie utility to serve the people, and that each worker and each 
contributor of a dollar to Capital investment will be treated alike, 
and receive his just and fair portion of the earnings, then the present 
general fecling of jealousy, dissatisfaction and unrest will disappear, 
and harmony and general good feeling will be restored. | 

My connection with public utility matters for many years has 
caused me to give this subject thought and study, and at the time 
of the street and elevated railway strike in Chicago, June, 1915, I 
compiled the following fundamentals :— 

]. Capital and Labour are dependent one upon the other. 

2. Capital cannot be successfully employed without the help of Labour, 
and Labour cannot be profitably employed without the assistance of 
Capital. 

3. From this fact it seems most fair and equitable that each should 
participate fairly in the results of their joint efforts. 

4. This principle should be the fundamental economic basis upon 
which to consider the relations between Capital and Labour. 

9. "T hen the two chief elements necessary to create and operate a public 


* Abstract of a Papor read before the Western Society of Engineers. 


"concentration of capital,” “ railroad pooling.” &c. 


utility have the same fundamental interest in properly performing the 
obligation to the public assumed in the franchise of the public utility. 

6. This obligation should be inviolate in principle and good service 
to the public should be the first consideration in the operation of a риб 
utility property. 

7. The obligation to give good service to the public falls upon Labour 
as much as upon Capital. Consequently, all legitimate and faig operatin. 
expenses necessary to give good service must be considered, as well as ad 
reserve funds necessary for the upkeep of the property or other franchi« 
obligations, before any increased division should be made to Capital or 


. Labour. 


8. After having fulfilled all franchise obligations then any remaining 
earnings should be disposed of upon some fair basis to the benefit of hott. 
Labour and Capital. 

9. It would be unfair to increase the share to capital beyond a reasor- 
able return upon the investment and not increase the return to Labour. 
and it would be unfair to increase the return to Labour by reducing the 
return to Capital below a reasonably fair amount. M 

10. From the fact that service to the public should be the first con. 
sideration of any public utility it should be unlawful for the employés to 
conspire to “ strike " or the employers to conspire to '' lock out." 

11. It would seem that either a National, State or city court or Board 
of Arbitration should be established by law, to which body should te 
referred all matters of dispute between employer and employes that 
cannot be settled between themselves, and this should be accompanied 
by a law making it a penal offence for employés to conspire to '' strike " 
or for employers to conspire to '' lock-out.” 

The above fundamentals are based upon a viewpoint of faimes 
and impartiality. The recent steam railroad crisis has again brought 
this subject to my mind, impressing me with its increasing impor- 
tance. The hurried passage of legislation without thorough and 
careful consideration and analysis depicts the menace that accom- 
panies present conditions. lt is certainly a grave situation when the 
brotherhoods of steam railway employés have the power to call a 
strike and tie up every steam railroad line in the United States, with 
the consequent paralysis. of business and great financial loss and 
injury to the general public and to have it possible for them to stani- 
pede the President and Congress into the passage of hasty and ques- 
tionable legislation. | 

Such legislation does not cure the evil, but acts only as a tem- 
porary estoppel of the exercise of mob law and to falsely encourage 
the labour leaders into believing that their strike tactics are justi- 
fiable. 

Our country is essentially one of industry, and industrial suc- 
cess requires the co-operation of capital and labour—a co-operation 
based upon fraternalism instead of strife and discord. We must 
extend scientific management to include at least the : ecessary wants 
of the workman and his family in the beginning of his period of 
labour and make it possible for him to increase his earnings in the 
future in accordance with his individual growth and advancement so 
he can provide more of the pleasures and advantages for them. 

` Industrial democracy includes many factors and its ramifica- 
tions are far reaching. In addition to those specifically touched 
upon herein are the following that I will mention—and these are 
not all: High wages; high cost of living ; assurance of the more 
capable man in the more responsible position; the top must be 
recruited from the bottom ; unity of action for the common good: 
high wages should mean maximum output; high wages with mini- 
mum output means “ high cost of living." 

It often becomes necessary for persons or people to be protected 
against themselves, and I am herein recommending forced arb: 
{табо and legislation to prevent by law strikes ог lockouts. Not 
upon the basis of attacking either Labour or Capital, but to prevent 
them from conducting warfare based upon erroneous principles 
that in the end only tend to tear down and disintegrate. and sub- 
stitute for them principles of justice and fair dealing. which latur 
will endure for ever. | 

Much time and effort has been spent in the past to enact legis- 
lation to control Capital—'' Combination in restraint of бара 
Is it iar 
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' to the general public to exact legislation to control one element 
of rate making and tolerate unlimited organisation in another 


element, and to use its united power by threats and co rcion to . 


accomplish its selfish ends, to create riot, and conditions akin to 
civil war ? | 

A division of net earnings between capital and labour (employer 
and employed) is commonly referred to as “ profit sharing," and 
in the cases of smaller corporations and partnership businesses that 
have adopted the principle is variously apportioned; in some in- 
stances a bonus based upon percentage of sales or a per cent. increase 
upon the annual wage. or some other basis of division mutually 
satisfactory. 

With large corporations and public utility companies where 
profit sharing has been adopted, various plans have been pursued 
from merely recognising the principle through the establishment 
of ** old age pensions.” Christmas gifts equal to a small percentage of 
the annual] wage, to the apportioning of a certain per cent. of the 
groes income to regulate the total return to labour, as in the case of 
the Philadelphia Rapid Transit Company, which, several years ago, 
instituted the principle of ** profit sharing," apportioning 22 per cent. 
of the gross to labour. Other corporations, in addition to adopting 
direct profit sharing, encourage the purchase of stock in the com- 


pany, so that the employés become part owners of the business. 


Where real protit sharing has been adopted its beneficial effects 
upon the relations between employer and employed have been 
marked. The workmen take a personal interest in developing 
efficiency measures that lead to economies and better service to the 
public. 

" Profit sharing," as it has been practised in the past. differs 
from ‘* industrial democracy 7” as advanced in this Paper in the sense 
that the initiation of '' profit sharing " and its disc ntinuance has 
been optional with the employer, while industrial democracy applied 
to public utilities, as intended by this Paper, means that along lines 
to be fair and equitable to all parties, capital, labour and the general 
publie, the continuity of service to the public shall be regulated by 
law, nationally to the extent applicable, and by state and city legis- 
lationto the extent necessary, and that the character of service, rates, 
and the distribution of gross earnings shall either be regulated by 
law or s pervised by a board or boards of control established by 
law. It is the duty of the public officials created by law, particu- 
arly the law-makers, to command what is right and to prohibit what 
is wrong, and to take the '* middle of the road " in dealing with the 
subject, and go straight through to the end without fear or favour. 

With large publie utility companies the following basis of 
“ profit sharing " offers a simple method of adjusting income distri- 
butiog so that capital and labour will each receive its just share. It 
must be conceded that the wages of labour at the present time in 


the United ‘tates are high by comparison with any previous time: 


in its history, or with any other nation, and therefore present wages 
can be taken as the minimum return to labour and be used as a fair 
basis for future pay-rolls to be charged to operating account or be 
readjusted from time to time as the limitations of the gross income 
may require. The total amount thus paid will establish the per 
cent. of the gross receipts paid to labour. 

It is also necessary to have determined what is a fair percentage 
of return for capital, including sufficient to care for extra hazards 
of the business and corporate organisation expense, &c.; this, 
together with genera? operating expense, including taxes, renewals, 
any other necessary reserve funds, franchise obligations and the 
establishment of a cash working reserve, should be first deducted 
from gross income, and the residue, if any, divided between labour 
and capital in the proportion that the total per cent. of gross paid in 
wages to labour bears to the per cent. of " fair return to capital." 


DISCUSSION. 

In what follows we give a few extracts from the discussion :— 

Mr. IRA DvE: A surprisingly large number of financially successful 
men think that it pays to hold down wages of the workmen in their 
factories, on their trains, &c., until these workmen actually refuse to 
go on at the old rate. 'This produces an absolutely appalling quan- 
tity of discontent, and, more tangibly, slowing down of production. 
Probably some managers know this. Every workman knows it, and 
nearly all do jt. Why do these men deliberately waste all the time 
they can? Simply because they know from experience that extra 
effort will not be rewarded, at least, not until they strike.. There will 
be men who deny this. Let them take a hammer and chisel and go 


into the shop and chip castings for 60 days, and they will know it. Т 


shall not say there is only one way to bring about industrial peace and 
boost the human efficiency of our mines, mills, railroads and factories. 
I may say, however, that there is one way to do this without shock or 
expense—it will pay for itself. Let every corporation in America beat 
its employés to the strike by giving the inevitable rise in wages in the 
form of stock in the corporation—fractional certificates, pehaps. Let 
every labour organisation counsel and urge its members to put their 
savings into the securities of the employing companies. Make it easy 
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to до so by taking the stock out of the hands of jugglers of prices—a 
little at a time, as the employés take it up. Elect a labour man ‘or two 
on the board of directors and put a few of the directors’ sons in the shop 
oronthetrains. The plan is not new, in the idea. It is new only in insisting 


' that the policy must be as widespread as the corporation, as a business 


machine. 

Mr. C. W. BALBRIDGE: The relations between labour and capital 
as usually discussed refer to the relations between labour organisations, 
or unions, and their employés, and many people do not differentiate 
between the rights of a labourer as an individual and the rights of labour 
as an organisation. This is particularly true of the members of the 
labour organisations themselves They are very ready to claim the 
benefits derived from organisation, but very loath to accept the re- 
sponsibilities which must go with the act of organisation. Any person 
who will consider the matter calmly and without bias must realise that 
no large organisation, whether of labour or capital, can be permitted to 
exercise powers which they do not possess as individuals, or individual 
ownership in the case of capital, and at the same time claim and exercise 
the rights and exemptions enjoyed by the individual. To the present 
time, through fcar of the voting strength of the labour organisations, 
legislative bodies have failed to pass any laws for the proper guidance and 
control of the power and strength of the labour organisations: The 
recently threatened and still menacing railway strike is serving to arouse 
the public to the fact that organised labour is not the only part of the 
body politic which has rights, and while no one wishes to deny the 
labourers their rights, the public has a paramount right to insist that 
organised labour shall not enforce its rights to the great detriment and 
inconvenience of the much greater number. Jt is, therefore, incumbent 


` upon the public to insist that laws be passed to prevent needless injury 


upon the many, and to provide à means whereby the labourers may 
secure their rights by orderly process and without needless injury to 
others. Instead of opposing the creation of an orderly process for the 
settlement of organised labour disputes, the members of unions should 
take a leaf from the experience of capital and endeavour to 
mould: such legislation fairly, instead of opposing it, until the public 
becomes aroused and causes the passage of adverse legislation, as has 
happened in the case of the railways. No one wants to deny any indi- 
vidual the right to quit his job at such time as he sees fit, provided it is a 
bona fide action, but there is a very clear distinction between a bona fide 
quitting of a job and a strike or walk-out. Neither does any fair-minded 
person want to deny to any employer the right to discharge any indi- 
vidual employé when his services are unsatisfactory, or to lay off his 
forces when their continual employment means an actual and serious loss 
to him, but such an action is also clearly different from a lock-out. 
There is one other thought which I want to mention, and that is that 
in the minds of many people, labour organisations are right. We con- 
tinually hear the expression that labour organisations are right and 
that they are doing wonderful things for their members. If this is true, 
why should we leave them to the necessity of fighting for everything 
they get? Why make it necessary for hem to lose time and pay and 
inflict punishment upon themselves and the public in order to inflict 
sufficient punishment upon their emplovers to enforce their demands * 
Why not provide by law an orderly process for securing their rights, 
without inflicting the loss upon themselves and others which is necessary 
through the present process ? 

Mr. F. H. BERNHARD : I believe that the commission should have the 
authprity to fix not merely rates and pass on matters of stocks and 
bonds, but also to act as arbitrators when it comes to a question of 
differences of opinion between the public utility and its employés. It 
seems to me that this is only a perfectly natural and logical development 
of the public service regulation idea, and that it affords a very simple 
means of solving the frequently vexatious problem of the relationship 
between the public utility and its employés. 

Mr. S. MontaomerRy: [n connection with the profit-sharing proposi- 
tion, you have something that seems to me, upon analysis, to be entirely 
impracticable. | As soon as you begin to weigh one manufactufer or one 
public utility corporation against another and allow for the amount of 
water that has been injected into one and the amount of milk that has 
been removed from another, vou have a condition in which the return on 
capital would be something less than zero in one case and a very fair 
If you are going 
to divide the surplus above a legitimate return.to capital, among the 
employés, that practically means an increased wage scale in certain 
sections. The same thing would apply in manufacturing corporations. 


"One automobile manufacturer may, through a combination or circum- 


stances and ability, succeed in paying enormous dividends when he is 
buying material at the same price, or. buying labour at the same rates as 
other manufacturers, who fail. Now, if you are going to fix rates for 
labour in the automobile business by the available surplus for distribu- 
tion to the emplovés of the most fortunate automobile manufacturer, 
you simply give him à monopoly of the automobile business, because no 
one else could manufacture automobiles at all. But, on the other hand, 
if you are going to fix wages for employés in the automobile trade in pro- 

ortion to the capital and the returns on capital of some of the com- 
panies that failed, you will find that some of the employés would have to 
be paying a penalty for working for the automobile manufacturer. The — 
whole proposition of profit-sharing is so utterly mixed up that it seems 
hopeless to do anything with it. 'The thing, however, that is of some 
importance for the time being in connection with the disputes between 
capital and labour is the element of restriction of output. The 
rank and file believe that if half the men in the world became twice as 
efficient, the other men would be out of employment, and that therefore 
it was the duty of every conscientious citizen to do just half as much work 
as he is able to do, so there would be just twice as many jobs. 
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SOME AMERICAN VIEWS OF CAPITAL 
AND LABOUR. 


At the present day it isa very interesting study to follow 
what is happening in the United States under the stress of 
war. So far, of course, this stress is scarcely felt ; it takes 
time to operate, and the weak points of national arrange- 
ments are only discovered after a time. Compared with 
Great Britain, the United States may be looked upon as a 
new country, not bound by precedent and long standing 
customs; and therefore we should expect the effect of 
war conditions to be somewhat different from what we have 
exper.enced, more particularly as in the United States they 
have had the advantage of lengthy warning, whereas with 
us the war came as a thief in the night. Manv interesting 
speculations present themselves. Will there be difficulties 
with labour? Will there be inefficiency in high places ? 
Will the right man be in the right place, or will there be 
many round pegs in square holes? Already there is 
evidence that some of the troubles through which this 
country has passe | are being felt in the United States. 

From the labour point of view, the opinions expressed in 
a discussion held by the Western Society of Engineers (of 
Chicago) are of some interest. In his Paper, Mr. GEORGE 
Weston lays down certain doctrines, such, for example, 
as the view that capita] and labour ar> not’ necessarily 
antagonistic ; that a one-sided system of forcing a selfish 
principle upon others by threats, mob law or otherwise, 
should be opposed ; that capital should not be permitted 
to pile up huge profits at the expense of underpaid labour ; 
and that when labour understands that it will be placed 
upon a footing equal to that of capital, that each worker 
and each contributor of one dollar to capital investment 
will be treated alike, the present feeling of dissatisfaction 
and unrest will disappear. 

These statements we may regard as ideals. Their realisa- 
tion depends to a large extent upon the definition of equality 
between capital and labour. Is such equality possible ? 
Or is it even desired on the part of labour? We do not 
think it is. The shareholder will risk going without his 
dividend, but the workman will not, and cannot, risk going 
without his wages. 

Of the various methods proposed to relieve the tension 
between capital and labour that of profit sharing has 
figured largely. Apart from the difficulty of deciding what 
share should be allotted to labour, there is the further 
difficulty that a successful concern would be at a very great 
advantage compared with one that is unsuccessful, or even 
only moderately successful, in the terms that could be 
offered to the workers. Profit sharing, if it embraced a 
considerable proportion of the profit, might have the effect 
of raising the standard of wages to the detriment of less 
successful firms, and would tend towards monopoly on the 
part of those who are more successful. Thus it is ques- 
tionable whether good wages are not preferable to any 
considerable participation of profits in the form of profit 
sharing. From this point of view there is much, we think, 
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to be said in favour of co-partnership scheme:, provided 
they are applied so as to free the worker from needles: 
financial risk, and they have the great advantage that the 
worker has a permanent, and probably increasing, interest 
in the firm in which he is employed. 

Unfortunately, taere is much ignorant and foolish talk 
at the present day by persons who apparently only look on 
one side of the question, and such talk is capable of doing 
an infinite amount of harm. For example, we read in the 
" Herald " that “there is no cure for industrial unrest 
short of the destruction of capitalism,” and similar phrases 
are common enough in a certain class of literature. We 
very much doubt if the writer of this sentence knows the 
meaning of it ; but if he does know the meaning he should 
proceed odefine it. Labour has never yet been able to do 
without capital, and certainly cannot do without capital 
any more than capital can do without labour. The mere 
shifting of capital from private hands into the hands of the 
Government, which is the dream of some Socialists does 
not eliminate capital, but inevitably leads to its more 
inefficient use. Supposing any such socialistic scheme 
came into being in this country, how should we compete 
commercialy against Germany and other countries? 
Would our people be content to increase the cost of our own 
products and not to purchase imported products from 
cheaper markets ? Whereas the older workers may realise 
such points as these, the younger men are often ready to be 
led away by entirely fallacious arguments. 14 should surely 
be part of our scheme of national education to. teach some 
of the elements on which the wealth and industry of a 
nation depend. Perhaps it is not too much to hope that 
this aspect will not be lost to sight in overhauling our 
educational system. Progress for labour, or any other 
gection, cannot thrive on fallacies. 

Part of this feeling towards capital is due to the ides 
that large sums of money are paid to those who manage 
industrial concerns, and who, in the popular mind, sitgn an 
arm chair and do nothing— or at least have a very easy time. 


In two interesting articles in the “ Fortnightly Review" 


last year, Mr. W. Н. Маглоск pointed out that labour in 
these days is able to earn far more than was possible some 
centuries ago. This is not due to the worker's capacity 
being any greater. І% із due to the fact that every operation 
is partly mental and partly manual. In the modern factory 
the mental part is isolated from the manual, and one man 
of practical genius is enabled to do the thinking for a 
thousand, or it may be for thousands, of average men. 
The average man is thus able to do more than would be 
otherwise possible, the average performance is raised and 
the average product increased. | Although the thinking 
man at the top may, in the eyes of some people, be the 
embodiment of capital, that is no reason why both he and 
capital should not have their reward. Оп the other hand, 
there is no reason to ignore the just claims of labour. 

Much of the talk and unrest at the present day is due to 
ignorance, to restricted outlook, and to the false idea that 
wages may be increased indefinitely without increasing the 
cost of living. If labour is to obtain some of the legitimate 
objects at which it is aiming in the near future, it must be 
prepared not to adopt any uncompromising attitude: 't 
must rather be prepared to realise also the claims of other 
sections of the community, and to look at matters in the 
light of knowledge instead of ignorance. Otherwise we may 
emulate the unfortunate spectacle presented by Russia 
at the present time—a condition brought about by high 
ideals based upon ignorance of the extent to which such 
ideals are practicable. 
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BY J. F. CROWLEY, D.SC., B.A. 


At the congress held in Killarney in 1914 I had the honour of 
delivering a lecture | before this association on ‘‘ Technical Educa- 
tion in connection with the Irish Woollen Trade." During the 
course of my remarks on that occasion I pointed out :— 

That if cheap electrical power developed in central stations were dis- 
tributed in the industrial areas, the capital required for the starting of 
factories would be considerably reduced. In England and Scotland it 
is possible to start manufacturing with small capital outlay. because of 
the advantages offered by '' room and power "schemes. These schemes 
have been developed to such an extent in the cotton trade that buildings 
are erected and driving plant installed bv syndicates with the express 
object of the whole being let to intending manufacturers at a vearly 
rental. Textile machinery is also hired out in many cases, and the ad- 
vantages offered by such a system are obviously very great. The 
nearest approach we can hope to make to it in this country (Ireland) is 
in the provision and distribution of power, and from the point of view of 
industrial development generally this question is of the greatest impor- 
tance and might well form the subject of inquiry by a Royal Commission. 

Since these words were written many developments have taken 
place, the most important, perhaps, being that the President of the 
Board of Trade has this year appointed an Electric Power Supply 
Committee. I think you will understand, therefore, that when you 
again extended to me an invitation to address you, I felt that 1 could 
not do better than enlarge on the earlier remarks I had made on this 
subject. "- 

INTRODUCTION. 

The Sun our Prime Source of Energy.—The prime source of all our 
спегру, no matter in what form it may present itself to us, is the sun, 
and it may be valuable at the outset to have some quantitative ideas 
regarding the energy we are continually receiving from that body. 

The most recent determination of the solar constantt—viz., the 
amount of radiant heat which reaches our atmosphere from the sun 
in unit time—is 1:93 calories per square centimetre per minute. This 
heat, which passes without appreciable loss through the enormous 
distance separating us from the sun, suffers a loss of some 30 per cent. 
in passing normally through our atmosphere, and we receive on an 
acre of the earth's surface at noon on a clear day the heat equivalent 
of approximately 5,000 н.р. From experiments § carried out in 
Egypt in 1913 it would appear that the heat received on the surface 
of the earth, measured, of course, normally to the incident radiation, 
falls off towards evening and morning to 75 per cent. of the noonday 
maximum due * to the greater thickness of the atmosphere through 
which the radiation has to pass," while the absorption of solar energy 
by the at mosphere is about 20 per cent. greater in summer than in 
winter, possibly due * to there being a larger total quantity of water 
vapour in the atmosphere in summer than in winter." Of this vast 
quantity of energy a very small part is retained and stored through 
the agency of the chemical and physical changes it produces. 

Available Stores of Energy.—The available sources of energy we 
owe to the sun may be conveniently divided into three classes :— 

1. Those accumulated during long periods of time and stored for 
corresponding long periods, as brown coal, peat, lignite, coal, petro- 
leum and, natural gas. 

2. Those accumulated during shorter periods and stored also for 
shorter periods, as wood and other vegetable products. 

З. Those for which there is practically no natural storage, as 
water, the winds, the tides and the sun's radiant heat, which is now 
being used in the tropical belts of Africa for the production of power. 
Having noted the various sources of energy on which we can draw, we 
may usefully consider those that are of greatest commercial utility 
to us. In the following table | is given a statement of the total 
horse-power used for industrial purposes in the United Kingdom in 

915, excepting only that used for transport purposes on our railways, 
стае canals and ships, ог employed in connection with agri- 

ure :— 


— 


oan кшен (Gas & oil Water | Other | 

j T engines, | : Total 
Кесір, "Turbine: Total ' Фе. . РӘ". | Power | 
(xu | НР. | HP. | НР. | HP. | H.P. | Н.Р. 
"794,742 1 531,202 9,825,944 | 680.227 | 178,157] 70,681 | 10,755,009 


B. A Paper read before the Irish Technical Instruction Congress. 
Slightly abbreviated, ! 
J Technical Education in Connection with the Irish Woollen Trade," 
nical Crowley, “ Journal of the Department of Agriculture and Tech- 
А Instruction," Vol. XIV., No. 4. 
i à G. Abbott, Smithsonian Institution, 1913. 
LXm ^5. E. Ackermann, '' Journal of the Royal Society of Arts," Vol. 
. ‹‹ L. No. 3,258. А : 
! Census of Production (1907) (Cd. 6.320). 


The total horse-power for Ireland for the same year is given as 
259,407 н.р. 

Coal.—It will be noted that notwithstanding the many sources of 
power apparently open to us, over 90 per cent. of the power used in 
industry in the United Kingdom comes from reciprocating steam 
engines or steam turbines using coal as a prime source, and less than 
10 per cent. is derived from all other sources. Coal. therefore, is 
our principal source of power, and it is important to inquire how wo 
Stand with regard to our supplies of it. | 

In 1905 it was estimated* that ' the available quantity of coal 
in the prove] coalfields of the United Kingdom was 100,914,668, 167 
tons, and in the unproved coaltields 39,483,000,000 tons at depths of 
less than 4,000 ft. in both cases while the total figures for available 
coal in Ireland f are given as 174,458,000 tons. The amount of coal 
raised in the United Kingdom in 1903 was 230,334,469 tons. The 
average yearly output for Ireland between the years 1880 and 1902 
was 115,500 tons, and for the past 12 years only 86,000 tons, with 
average vearlv imports during the same period of 4,574,234 tons. 
Of the total coal raised annually in the United Kingdom, 63,805,000 
tons are exported in one form or another, the remainder being con- 
sumed at home. Apparently, then, if we ignore the needs of future 
generations we can continue to use coal at our present rate for a very 
considerable time without any fear of exhausting our supplies. 

There is another side to this matter, however, According to the 
Coal Commissioners! (1905) Report, we may look forward to a time 
not ја" distant when the rate of increase of output will be slower, to 
be followed by a period of stationary output, and then a gradual' 


decline. 
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CURVES OF OUTPUT AND VALUE OF COAL, 


А =Tons of Coal produced per Annum per Person Employed, United Kingdom. 
United States. 


C — Average Value of Coal per Ton at Pits Mouth, United Kinedom. 
United States, 


” »» oe ,, 


We сап view this matter also from another point of view. In the 
above diagram A shows the output of coal per operative per 
annum for the United Kingdom from 1886 to 1912, while B gives 
similar figures for the United States. The steady yearly increase 
in output in the United States and a rapid yearly.decrease in the | 
United Kingdom are clearly marked. Curves C and D show the 
corresponding alterations in the price of coal at the pit mouth in 
both countries for the same period, and indicate the maintenance of a 
steady average price in the States, as against a steady advance in 
price here. We see, then, that while our supplies of coal are very 
great, we cannot go on increasing our yearly output indefinitely, 
and the price of coal at the pit mouth is steadily advancing, while, 
on the other hand, our need of this important commodity is steadily 
growing. We must, therefore, seek some methods of economising 
in the use of coal employed for power purposes, and may consider the 
following possible methods :— 

(a) A reduction in the amount of power used for industrial pur- 
poses. | 

(6) The development of alternative sources of power. 

(c) Economy in the methods of producing, transmitting, distri- 
buting and applying power. 

I propose taking these possible methods of economy in order. 

* *" Royal Commission on Coal Supplies (1905) (Cd. 2,353).” 

t“ Royal Commission on Coal Supplies (1905)," Prof. Hull's Report 
on Available Coal Resources of District G (Ireland). 
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REDUCTION IN THE AMOUNT OF PowER USED IN INDUSTRY. 


In considering whether it is practicable to reduce the amount of 
power used in industry, the following table compiled from figures 
given in the Census of Production (1907) Report* should be of 
interest :— 


l. 2 ! 3 (04 5. 
Excess of | | | 
Engines 
— (grow woot | owned. ОРИ gp. per 
of materials | Operatives. Total ' operative. operative. 
used _ HP. 
| 
England Á i | i 
& Wales | 602,994,000 | 5,808,269 | 9,097,869, 104 1-56 
Scotland .: 86,364,000 | 885,403 1,397,733 ' 98 1-57 
Ireland ... 22,777,000 | 291,304 259,407 | 78 0-88 


Column 1 gives the value of the total output of all the industries 
of the United Kingdom covered by the Census of Production, less the 
value of the raw materials purchased and the amount paid to other 
firms for work given out. This value is called the “ net output," 
and is a figure of considerable value, as it gives without duplication 
the value added to the raw materials during manufacture. 

Net Output per Operative per Annum.—Column 4 gives the “ net 
output” per operative per annum, and judiciously employ:d is a 
figure of the greatest importance for comparing the efficiencies of 
various industries or groups of industries. 

In & Paper read in Manchester t in 1912 I expressed the relation 
between the various quantities above referred to algebraically, as 
under :— 

If M=th» value in pounds of one year's raw material, 

S —the value in pounds of one year's output, i 
N =the number of oper:tive;, and 
K ,—a constant for a particular industry or group of industries. 


Then M+K,N=S. oe oe uw oe. Ты ЧО) 


For the industries of the United Kingdom, taken as a whole, th 
constant K, has a value of 102. `; 


Still following the method of treatment developed in the Paper 


referred to, and since ће '' net output " has to provide all wages, ` 


standing charges, and profits, we have :— 

If P=profits in pounds per operative per annum, 
C'=cost of power per operative per annum, 
R=rent, rates and taxes, maintenance interest and deprecia- 

tion in pounds per operative per annum, | 
W =the wages in pounds per operative per annum, 

| P+C+R+W=K, ..... . + . (2 

From the Board of Trade Reports on Earnings and Hours of 

Labour, we obtain the average wages of all operatives in a given 

industry, and we thus obtain the value of W, which enables us to 
re-write (2) thus :— 

P+C+R=K,.. ae a a Ue fen ot, d) 

The following table, which gives the values of certain of the above 


figures for industries which are of special importance to Ireland, may 
be of interest :— 


— M —— M ——M MÀ —À —— — M — ——— iU M —À À—— —— —À 


H. P. per ES 
operative. K, | d | Ks. 
D ER 0-28 98 £545 | £43-5 
СО ОЙ i ood diode ara ee pori SERE rir 2-16 79 . 48-0: ЗГО 
Wool & worsted, carpet flock & shoddy| 1:23 70 ; 400 : 30-0 
Elastio webbing ........................... 0-36 | 68 | 370; 310 
HOSIGEy- элын ыла н таннан 0-15 61 38°5 22-5 
ИЖ ОКТ КЛЕТ ГУК ЛСТ 0-58 55 345 20-5 
Linen, jute & hemp (spinning.& weav- | | 
hrs "d dT ДЫЛ 109 | 61 315 ' 29-5 
Bleaching, dyeing, finishing & print- ; | 
ing of textile goods | ................... 1:83 | 100 . 545: 46-5 


Net Output and Industrial E fficiency.—As already pointed out, it is 
usual to take the values of К, for different industries as indicating to 
some extent their efficiency as competing entities, and much informa- 
tion can be obtained by comparing the values of K, for British trades 
with corresponding figures for other countries where such are avail- 
able. It must not be overlooked, however, when using this method, 
to compare even diterent inoustihs In the same ccuntry. 
that factors peculiar to the industries compared have to be taken into 
consideration. It has, for instance, been pointed out* that low 
wages and a large proportion of female labour are usually associated 

* “Census of Product оп, 1907 (Cd. 6320). 

t“ The Individual Electric Drive in Weaving Sheds,” J. Е. Crowley, 


“ Journal of the Association of Managers of Textile Works," Manchester, 
March, 1912. 
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with a low net output per operative per annum, while a high net. 
output is found where an industry is heavily capitalised, or '' where 
the output consists chiefly of patented or proprietary articles." 

I would suggest also that К,, a figure that is available for all 
countries for which K, can be obtained, forms a better basis for com- 
paring industries as trading bodies abroad, since high wages, while 
they increase the value of K,, have an adverse effect on ability to 
compete. 

The only really practical test, however—and this is a point that 
must not be lost sight of-—of the relative efficiencies of similar indus- 
tries in different countries, considered from the point of view of suc- 
cessful trading, is the price at which they can place competitive 
articles on a suitably chosen neutral market. BEEJ? 


Net Output and Power.—By a work * first published in 1916 publie 


: attention was focussed on the fact that, in comparing two similar 


trades in different countries, a high value of K, is almost invariably 
associated with a high horse-power operative. Тһе horse 
power per operative for England, Scotland and Ireland, at the time 
of the last Census of Production, as given in a previous table, was 
1-56, 1:57 and 0-88 respectively, the corresponding figures for К, 
being 104, 98 апа 78. If we turn to America we find figures for К, 
varying over a wide range of industries between one and a half and 
three times as great as those for the United Kingdom, with a horse- 
power per operative between one and a half and six times as great. 
It should be noted that the various figures given for horse-power 
per operitive in industry are based on the horse-power of the 
engines used, as returned, but since in the worst case this would 
make a difference of only 2 per cent., and in the average case much 
less, this is not a serious matter. | 

It should be clear, then, that if wages are to improve and capitalists 
to receive an increased return on their investments, both essential to 
the advancement of industry, an increased amount of power must be 
introduced into industry, and, instead of being able to effect coal 
economies in this direction, we must be prepared to meet fresh de- 
mands on our resources. | 


(To be concluded ) 
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HALIFAX CORPORATION ELECTRICIIY DEPARTMENT. 


To cope with the rapidly extending demand for current in the 
Halifax area, the Corporation recently installed à new turbo-generat- 
ing plant of 6,000 kw. capacity. ; 

Five years ago it was decided to adopt for power supply purposes à 
three-phase sustem at 50 cycles 6,600 volts, and to instal a 1,500 kw. 
turbo-generator, the British Thomson-Houston Co. being given the 
contract for this together with the necessary switchgear; the 
Worthington Pump-Co. were given the contract for the surface 002: 
densing plant. At the same time it was also decided to instal two 
750 kw. rotary converters in order to convert the alternating current 
to continuous current for supplying the ordinary continuous current 
network for lighting and power purposes and the overhead lines for 
tramway purposes. The contracts for these rotary converters were 
also given to the British Thomson-Houston Co. The demand in- 
creased very rapidly, and a further turbo-generator with a capacity 
of 3,500 kw., together with surface condensing plant, was installed 
at the end of the year 1913, this plant being also divided between 
the British Thomson-Houston Co. and the Worthington Pump Co. 
while another 1,000 kw. rotary converter made by the British 
Thomson-Houston Co. was installed just as the war commenced in 
1914. Owing to the rapid incréase in demand for power purposes 
due to the war this plant soon became loaded up, and it was therefore 
decided to instal the 6,000 kw. turbo-generator referred to above. 
This plant was officially started up by Lady Rhondda, wife of the 
Food Controller, on July 19, 1917. | 

In the meantime the demand had been such that the existing 
1,500 kw. and 3,500 kw. turbo-generators had been running prac 
tically on full-load for over 18 months without any spare, and it 
speaks well for the reliability of turbo plant that only one small 
breakdown occurred during the whole of that time, this being due to 
a very slight mishap on the governor gear of the small auxiliary 
turbine driving the condensing plant of the 3,500 kw. set, a герат 
being effected within three hours of the mishap occurring. 

During the time when the above extensions were being made to 
the generating plant substantial additions had been made to the 
steam raising plant in the shape of four Babcock & Wilcox water 
tube boilers, two capable of genera*ing 21,000 Ib. of steam per hour, 
n т MI er cB dom T i 


* ' Eclipse or Empire," Н. B. Gray and Samuel Turner. (Nisbet & 
Co., Ltd.) 
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one of 30,000 Ib. per hour, and the remaining boiler 27,000 lb. per 
hour. The two former are fitted with chain-grate stokers of Messrs. 
Babcock & Wilcox make, while the two latter are fitted with the 
underfeed type of stoker, as made by the Underfeed Stoker Co., the 
forced draught for these being provided by fans made by Messrs. 
Musgrave & Co., of Belfast. At the present time the boiler house 
plant is barely sufficient to cope with the demand, but another 
water-tube boiler by Messrs. Babcock & Wilcox is on order to evapo- 
rate 30,000 lb. of steam per hour, together with economisers by 
Messrs. E. Green & Co., and an induced draught fan by Messrs. 
Musgrave & Co. This plant should have been ready for delivery 
before the winter load comes on, but it is doubtful whether the deli- 
very date promised will be kept, owing to the difficulty in obtaining 
material. 

JThe normal full-load of the new turbo-alternator is 6,00 kw. at 
100 per cent. power factor and 7,500 k.v.a. at 80 per cent. power 
factor. "The alternator is capable of 25. per cent. overload output 
for a period of two hours at 80 per cent. power factor. The guaran- 
teed steam consumption per kilowatt-hour at 100 per cent. power 
factor and with 28 in. vacuum is as follows :— 


1} full load 14-0 Ib. per kilowatt-hour 
1 


» 14:1 lb. 99 » 
1 ээ 14-4 lb. „ os 
4 ›э 15:3 lb. "m „э 


the above figures being guarantéed with a 24 per cent. margin. 
The plant supplied by the Worthington Pump Co. (Ltd.) con- 
sists of a circular surface condenser with a cooling surface о" 


New PLANT AT HALIPAX. 


- 


16,500 sq. ft. The circulating pump is а 16 in. twin high-speed 
type, dealing with 12,500 gallons of water per minute against a total 
head of 42 ft., lifting the water to the top of the existing cooling 
towers. 

JThe air pump is of a somewhat novel type, consisting of a 10 in. 
rotary air pump, and one 8 in. low.lift operating pump. These 
pumps take this water from a tank and discharge the same under 
suitable pressure through a regulating valve into the nozzle of an 
ejector, the nozzle being of angular shape. When leaving the nozzle 
the water passes through a wheel by which the angular jet is divided up 
into a number of jets of approximately rectangular cross-section, 
leaving sufficient space between each other for the entry of air and 
vapours removed from the condenser, at the same time the wheel 
imparts to the jets a rapidly revolving motion, as a result of which 
the water jets rush through the ejector cone and diffuser іп the form 
of a helix with a pitch and velocity diminishing as the compression 
of air and vapours go on. The air and vapours from the condenser 
entering round the rotary transforming wheel are caught and en- 
closed by the issuing water jets and compressed on the way down to 
the diffuser discharge. The water discharged by the ejector into the 
tank gives up the air entrained, and is circulated over again by the 
centrifugal pump, and in order to prevent an undesirable rise in tem- 
perature in the operating water by the process, cold water is con- 
stantly supplied to the tank. We understand that the results of this 
apparatus have been highly satisfactory ; it is extremly simple, and 
can run practically without attention. The vacuum obtained is 
excellent, and the power required moderate. It has the advantage 


THE ELECTRICIAN. 


185 


that if air leaks open up in the system, causing the vacuum to drop, 
it will accommodate itself to such condition, and maintain the best 
possible vacuum, and if the cause of the leak is removed will pull the 
vacuum to the original height. Even if the transforming wheel 
stopped or was taken out altogether the efficiency and vacuum are 
reduced, but the machine would continue its work just the same. 

The cost of the whole plant, including foundations, piping, &c., 
has been approximately £23,000. 

It is interesting to note that the above set has displaced a 300 kw. 


. Pollit engine and alternator and two 200 kw. Parsons direct-current 


turbo-generator, which plant was installed some 18 years ago. 
In the year 1916-17 the kilo -atts demanded were 6,784 and the 
units sold amounted to 16,703,101. | Ju 


CORRESPONDENCE. 


es 
PHASE LAG IN CURRENT TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : I am greatly obliged to the author for the explanations 
in his letter of the 23rd inst., which confirm what [ had sus- 
pected, that I was regaiding the matter from a point of view 
different from his. It s only necessary to reduce our state- 
ments to a common basis in order to arrive at agreement. 
Thus, in the case of two current transformers of nominal ratio t, 
connected back to back, whose actual ratios are t-+-m (fed in 
on primary), and l/(t—m) (fed in on secondary), I prefer to 
say that the errors in the ratios are different, since they differ 
in sign; while the author would state this fact by employing 
the same coefficient 4 in each case to express the drops in 
voltage on the sides delivering current, which drops, of course, 
have similar signs. 

This disposes, however, of the reductio ad absurdum put 
forward by the author, because I certainly did not make any 
statement which could be paraphrased into one saying that the . 
primary and secondary voltages of such a combination would 
be strictly unity on allloads, . . . . &c. Instead, I stated an 
obvious truth that, assuming equal errors in the ratios (equal ` 
as regards magnitude and sign in the sense implied in the 
interpretation above) the overall ratio must clearly be 1. 

Further, the author agrees with me that an assumption is 
made as regards the absolute values of the transformation 
ratios, and that the method as applied to the case of two trans- 
formers back to back is suitable only for determining the 
average characteristics of a type rather than the absolute 
errors of individual insti uments. 

It is hardly necessary to repeat that this objection does not 
apply to the case of a single transformer tested by this method. 
—lam, &c., 


Paris, July 31. E. W. Нил. 


Small Electric Refrigerating Apparatus.—We notice that 
a small type of electric refrigerating apparatus is being pro- 
duced in Germany by the Elektrofrigor Kültemaschinen 
Gesellschaft. A three-phase motor is employed to suck into a 
cylinder and evaporate methyl chloride, which is subse- 
quently condensed and returned to the chamber for re-evapo- 
ration. Through the low temperature produced in this cycle of 
operations any amount of ice can be produced and the apparatus 
is claimed to be very convenient and simple for restaurant and 
domestic use. Another device with the same object has been 
produced bv the National Self-Cooling Machine Co., of Ohio, 
U.S.A. In this case also the operation depends on the evapo- 
ration of a special fluid (the character of which is not stated), 
which is sucked into a coil by a pump, while a fan blows air 
away from the coil and over the compressor. A pressure 
regulator breaks up the fluid into fine gas as 1t enters the ex- 
pansion chamber and a thermostat regulates the temperature 
of the refrigerator. An ice-making attachment is included. 
The fluid is stated to be non-inflammable, and is not poisonous 
to inhale. 
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CHARACTERISTICS OF SMALL DRY CELLS.* 


BY C. F. BURGESS, 


The production of dry cells is à branch of the electrochemical 
industry which is exhibiting a remarkable growth. If fifty million 
represents the annual output of standard, or so called No. 6 dry cells, 
іп the U.S.A, this figure may be multiplied several times to repre- 
sent the number of small dry cells used for flash light and miscel- 
laneous other purposes. | - 


In spite of the financial importance and the wide-spread utility 


of small dry cells, little has been published on efficiencies, outputs, 
and other characteristics. This Paper is presented as an approxi- 
mate record of the performance of flash tight cells, such as have 
been found on the market: during the past year. It embodies the 
summary on tests of about 4,000 cells. As an adjunct to manufac- 
turing operations we have maintained an experimental and testing 
department. In this department about 3,000 lots of experimental 
batteries, or over 30,000 cells have been made and tested during the 
past few years to determine the influence of impurities, of modifica- 
tion of construction and new ideas relative to improvement. 

The two most important characteristics by which the value of 
flash light batteries may be determined are ability to furnish light 
over a period of time, or its capacity, and its ability to withstand 
deterioration when not in use, or its shelf life. | 

The standard method of capacity test which has been used by 
our laboratories and by several other manufacturers is to adopt a 
lixed standard resistance through which the individual cell is dis- 
charged, and noting the length of time on discharge required for the 
cell to drop to a certain voltage. Since the average resistances of 
flash lamps per cell of battery is about 4 ohms, this value for the 
testing resistance has been adopted. As to the end point, a voltage 
of 0-5 across the cell terminals when delivering current to the 4 ohms 
resistance is taken as indicating when the current hae fallen so low 
as to give a non-useful light. With the pressure at one-half volt per 
cell the light is dull, but enough to read aclock dial; it is not enough 
for general flash light service. 


Capacily or T'ime of Burning.—Our standard method of capa- 
city test then consists in connecting an individual cell to a resist- 
ance coil of 4 ohms, and discharging continuously until this voltage 
drops.to 0-5 volt. The readings which are taken are the initial 
open circuit pressure, the short circuit flash through an ammeter, 
the voltage at the instant of connecting to the 4-ohm coil, and 
readings of voltage every hour, or half hour during the discharge. 
Our testing period is eight hours per day. Most of the flash light 
cells will drop to 0-5 volt during the eight-hour period, though the 
larger cells will run beyond this, therefore, giving some chance to 
recuperate before the beginning of the following test period. | 


Durability or Shelf Test.—Of importance equal to the capacity 
test is the test showing the ability of the battery to stand idle 
without losing its capability of service. This is usually designated 
the ‘ shelf-life test.” | 

If we may judge from labels on batteries, and the wording oí 
the guarantees of the makers, it appears to be a general practice of 
manufacturers to judge deterioration by the falling off in open- 
circuit voltage. We have found from long experience and a-great 
many tests that a far better method of determining the deterioration 
going on within the cell is by measuring the short circuit flash which 
the cell gives when connected momentarily to the ammeter. Thus 
a cell which gives an initial flash of 8 amperes when new may drop 
to 4 amperes after six months, and this indicates roughly a depre- 
ciation in capacity of 50 per cent. While the decrease in flash is not 
strictly proportional to the decrease in ampere-hour capacity, It 18 
nevertheless a far better indication than is the dropping in open- 
circuit voltage. For want of a better test, therefore, we have adopted 
this as our standard. 

The method of procedure is to place the cell on the shelf after 
taking an initial reading of voltage and short-circuit current. At 
the end of each month period the tests are reported and results 
recorded. For the larger sizes of flash light cells the test period 
covers a year, and for the smallest sizes from six to eight months. 
At the end of such periods the cells are taken from the test shelves, 
usually in a run-down condition, and numerical rating is given by 
determining the percentage decrease in flash during such period, 
and dividing by the number of months to give the average monthly 
percentage of deterioration. 

Voltage.— Dry cells vary in initial voltage far less than they do 
in other characteristics. Thus, cells on the market will be found to 
have a voltage of from 1-45 to 1-55 or even 1:6. 


* Abstract of a Paper read before the American Electrochemical 
Society. 


Recuperation.—The ability of a battery to “recuperate” or to 
come back to its ability to give a good light after resting for a period 
18 an Important quality in the opinion of some authorities and of 
less importance in the opinion of others. This property can be 


given to a cell by certain variations in methods of manufacture. 


Thus, a coarser grade of manganese will show a higher recuperative 
ability than will a very fine-powdered, more active grade. In 
general, it may be considered that high recuperative ability is incon- 
sistent with ability to deliver current constantly without serious 
dropping in voltage. 

Uniformity.—1f a manufacturer could discover some method of 
construction 80 that each cell would be exactly like the best which 
he can produce, it would be a great achievement in the improvement 
of quality. Some of the reasons for variation are known and others 
are mysterious. There is no doubt that care in selection and puri 
fication of materials, and more especially care in assembling them, 
are important factors. A product which has a comparatively high 
rate of deterioration will show greater non-uniformity in the hands of 
the users than will a product which has a low rate, this being due to 
the variation in the period from manufacture to use. , 


Size of Cells.—Small cells are found on the market in a great 
variety of sizes and forms of battery. The most common form 
is the two-cell and three-cell tubulars, for use in metal or fibre cases. 
Of almost equal importance is the two-cell or three-cell battery of 
smaller dimensions, the cells being placed side by side for use in flat 
cases and commonly designated as the “ case " type. 

From our laboratory test records a compilation has been made 
from tests on about four thousand cells made during the period 
from February 1, 1915, to April 1, 1916, and showing the relative 
performance and characteristics of cells of various brands found on 
the American market. In presenting the results the various brands 
are indicated by the letters A to J respectively. 


Table I.—Capacity or Hours of Burning. 


Size of cells. Inches. 


Brand ———— == 

2)x1 b Hixd| 2x} 1 ЧХЕ lx d [tis 
A 13-25 3-5 3-75 19 | 56 min.l 70 min. 
B bad 3-6 4-2 | 1-7 i IN 
C 10-5 2-0 а. ' 0-85 ; 13 min. " 
D 13:25 | 5-0 4.2 2.0 63 min. | 66 min. 
E 13-75 | 41 e bo bM 40 min. x 
F 935 , 31 9.5 1-95 | 34 min. | 45 min. 
G i, 875 | 32 20 | 11 б... | 
H 1325 | 4:3 40 | 19 | 40min. | 75min 
I 9.00 | one eee | 1-0 | 
J eee i T TE 1-1 | 

і 


Tahle І1.— Durability or Shelf Wear. Expr2ssed in Moathly Р-гсгп'ал 
Re luction in Flash. 


Size of cells. Inches. 


Brand. ЕА = ae eS — 

хц | 1x E 241 | {хф ELTE HER 
A 3605, | 83 | 92 9-0 12-0 9.3 
B 1-55 6-45 9-1 10-0 ык А М. 
С 1-87 3-83 A 5-0 25-0 ў 
р 240 |57 50 ! 81 6-6 10-3 
E 5-10 7-5 2 | 96 14-0 153 
F 143 11:2 14:1 | 25-0 M 14-0 
G 10-8 12-0 100 | 22-0 25-0 те 
H 100 12-5 9-1 - | 150 27-0 13:3 
I 2-64 e | 62 M M 


From the capacity tests it is to be noted that the best cells hare 
a capacity about 100 per cent. above the poorest, and froin th: 
durability tests the, differences are much greater. The brand 
showing the smallest deteriorations shows also the smallest capt 
city, and emphasises the fact that the factors which contribute to 
long life are not those which develop large ampere-hour capacity 
In practice it is necessary to choose standard values of capacity and 
durability and combine them in а product to give greatest uscfuiness 

For guidance in our testing and manufacturing a set of standard 
curves has been prepared showing what cell performance may be 
expected. These are given in the original Paper. 

The desirable and attainable qualities are summarised in Tab:e lll. 
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Table IIL—Per/ormance that Should be Expected from Good Quality of Cell, 


. : Capacity, | Percent. monthl 
Cell dimension. | кшш. deterioration. 4 
9-25 x 1-25 in. (57:2 х 38:8 mm.) ...... | 960 Under 4% 
1-8125 x 0-9375 in. (46:1 х 23:8 mm.) 300 5. cB 
9-125 x 0-75 in. (54x 19-1 mm.) ...... 250 s Wis. 
1-875 x 0:625 in. (47-7 x 15:9 mm.) ... 120 - » 10,, 
1-5625 х 0:5625 in. (39-7 x 14-3 mm.) 65 „ 12, 
1-875 х 0-5625 in. (47-7 х 14:3 mm.)... 70 „ 12, 


In the discussion which followed the reading of the Paper, Mr. 
C. A. Gillingham pointed out that the discharge through 4 ohms does 
not give the same actual life as does a discharge through a standard 
miniature lamp of 0-35 ampere drain. The resistance of these lamps 
at the rated voltage approximates 4 ohms per cell, as shown by 
Mr. Burgess in his Table I., but as the voltage across the lamp 1s 
reduced the resistance decreases to a very marked degree, as shown 
by the following figures which are representative :— 


Volts per cell Resistance of lamp 
across lamp. in ohms per cell. 
П ЖИР УЛ e sete Л e n Es 4-06 
1-27 (rated voltage)..................... eee 3-72 
LU. C^ uwostevesixs sso SP VR нан ECE SP aede tears Я 3-32 
05 ...... КОЛОЛУУ ККУ К тантра e. 0 2:40 


As the voltage of the cell on capacity test during the greatest 
part of the test is well below 1-0 voit, it is evident that 4 ohms 1s 
too high a resistance to use as representative of lamp service. We 


find 2:75 ohms about correct giving the same life as an actual dis- 


charge through a 0:35 ampere lamp. 

It will be found that a 4-ohm test may show a different rela- 
tion between two brands of cell than does a 2-75-ohm test. As the 
latter is closer to actual lamp service, the 2-75-ohm figure is the more 
reliable for comparative purposes :— 


Capacity through Capacity through 


4 ohms. 2-75 ohms. 
Cells 2} x 4 Brand A ...... 894 min ...... 514 min. 
Brand B ....... 689 , |... 381  ,, 
Ratio A : B ................. $ 1:52. ы Я 1:35 


Carrying out а capacity test in eight-hour periods is liable to lead 
to unfair conclusions. Consider the case of two cells which, if run 
continuously, would give 74 and 8} hours respectively. Now, in 
the case of the 84-hour cell the interruption of the test after eight 
hours will allow it sufficient recuperation to give an additional three 
hours’ service the following day, bringing its total to 11 hours. The 
7$-hour cell is not allowed this advantage end, therefore, suffers an 
unfair comparison. 

The ‘‘end point" to be used in determining the life of the cell 
is an important item, as the shape of the curve varies considerably 
in different brands of cell. One cell may hold wel at the beginning 
and drop off more rapidly toward the close of the test, while unother 
may drop off rapidly at the beginning and hang on fon the rest of the 
test just above the end-point voltage. "The first ceil wil: unquestion- 
ably give a much better light during its life than will the second, and 
this point is as important as the actual length of service. By using 
the results to a higher end point, say, 0-75 volt, as well as those to 
the 0-50 volt cut-otf, we get an idea of the quality as well as the 
length of the service. The following figures will show the lack of 
relation between the results to these two end points. :— 


Capacity test Capacity test 


Brand. : run to 0-75 volt. run to 0-50 volt. 
SP er eee rea nee er en 306 min. tree 950 min. 
Hl deus ced ee Oe 452 M. osa 804 T 
Ratio A: B ..... —Á O08 | | ..... 1-06 


Hence, the 0:50 volt results should not be considered alone, but 
in relation to the general shape of the discharge curve. 

While these points may serve to make possible a more accurate 
rapid comparison of capacity, yet it is quite impossible by any con- 
tinuous or nearly continuous test of short duration to gain an esti- 
mate of the relative value to the actual user of two different brands 
of cells. No consumer uses his flash light continuously. Тһе greet 
majority of flashlight batteries are burned less than five minutes a 
day or give service over a period of months or at least weeks. A 
test much more closely representing this actual service consists of 
discharging the cell five minutes daily. A resistance of 4 ohms and 
an end point of 0-5 volt are employed. In this intermittent test 
the shape of the curve is very different from the continuous curve 
holding up almost horizontal till nearly the end, where it falls off 
quite rapidly. This brings the 0-75 and 0:50 volt end points quite 
close together, so that the matter of which to consider is of little 
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importance. Also, in this type of test 4 ohms more nearly repre- 
sents lamp service than would 2:75 ohms, because the curve is prac- 
tically all in the higher voltages where the lamp resistance approxi- 
mates 4 ohms. 

This test, covering as it does a period of several months in the 
case of the larger size flashlight cells, includes in itself the prac- 
tical effects of capacity, recuperation and shelf life deterioration 
under service influence. It is certainly more representative of true 
value than any rapid continuous test, and its results may be entirely 
contrary to continuous test indications. The following table show- 
ing the discrepancies between the two methods of testing applied to 
a number of makes of 2:25 x 1:25 in. cells :— 


Continuous capacity test. , Intermittent capacity test. 


2E of 2-75 ohms to ' 5 minutes daily. 
0:50 volt end point. | 4ohms to 0-50 volt end point. 
Jh ОЛУТ 542 min. | 450 min. 
Бо 463  ,, | 81 j 
Сеоне 381  , | 660  ,, 
Tees araa 515 ,, | 571 , 
ПОРИ 509  ,, | 473  ,, 


For instance, brand A, which has the best continuous capacity, 
has to yield precedence to brands C, D and E when judged by the 
more indicative intermittent test. And brand C, which stands 
highest by the intermittent is comparatively poor in continuous 
capacity. Similar instances may be found among smaller size 
cells. 


REGISTRATION OF DIRECTORS. 


The Companies (Particulars as to Directors) Act, which received 
the Royal Assent on the 2nd inst., is an adaptation of the Business 
Names Act of 1916 to public and private companies. While the 
latter Act was being considered by the Houses of Parliament many 
trading and business undertakings were converted into limited com- 
panies, in order to avoid the publication of the names of partners, 
&c., required by that Act. Tne o dject of the present Act is, there- 
fore, to close up th.8 avenue of escape to alien enum es and persons 
under the'r control. A brief digest of the effects of the Act should 
be of interest to our readers. 


By the new Act every annual return made up to any date subsequent 


to Aug. 2 last must be prepared on the new form prescribed by the . 


Board of Trade, and contain the required particulars. 

If any director has at any time changed either his Christian name or 
his surname the former name must be disclosed, except where in the case 
of à natural born British subject the Christian name or surname was 
changed or disused or an additional name was taken before he attained 
the age of 18. 

The nationality of every director, whether British or not, must be set 
out. Foreigners who have been naturalised in this or any other country 
must disclose their original nationality. In the case of a woman who has 
acquired British nationality by marriage it will be nécessary to state her 


: original nationality ; and similarly where an English woman has married 


a foreigner (not naturalised) the fact that she was originally of British 
nationality must be disclosed. "The business address must not be given,, 
except where a director resides оп the premises. If a director carries оп 
a separate business (either alone or in association with others) or is a 
director of any other company his “ other business occupation " must be 
disclosed. It will be necessary to enter in the register of directors the 
additional particulars mentioned above, and whenever any change occurs 
in such particulars it mus. be recorded and a copy of the register filed. 
Therefore, the filing of a copy of the register will be necessitated by a 
change of residence or occupation of any director or by a change of name 
or adoption of another nationality by naturalisation or otherwise. 


Companies registered since Nov. 22 last and all companies registered 
in future, as well as all foreign companies which had a place of business 
in this country before Aug. 2last, are subject to an additional obligation. 
Companies registered hetween Nov. 22 and Aug. 2 must furnish (within a 
month) to the Registrar of Companies the particulars required by the 
Business Names Act in the companies’ annual returns ; but companies 
registered before Nov. 22 last will not be required to furnish the par- 
ticulars until their next annual return. | 


Within three months of the passing of the Act every company regis- 
tered since Nov. 22 last and foreign companies with a place of business 
within the United Kingdom shall “ in all trade catalogues, trade circulars, 
show cardsyand business letters in which the name of the company 
appears," have printed in legible characters the Christian name, or 
the initials thereof, and present surname, any former Christian name or 


surname, the nationality (if not British), and if the nationality is not the . 
nationality of origin the nationality of origin of every director of the. 


company. 
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EDUCATION REFORM. 


In the House of Commons on Friday. last the President of the Board of 
Education (Dr. Herbert lisher) introduccd a bill to make further pro- 
vision with respect to education in England and Wales. In the course 
of his remarks, Dr. Fisher said the bill might be divided under six heads. 
They desired, in the first place, to improve the administrative organisa- 
tion of education ; secondly, they were anxious to secure for every boy 
and girl in the country an elementary school life up to the age of 14 years, 
which should be unimpeded by the competing claims of industry ; 
thirdly, they desired to establish part-time day continuation schools, 
which every young person should be compelled to attend, unless he or she 
was undergoing some suitable form of alternative instruction ; fourthly; 
they submitted a series of proposals for the development of the higher 
forms of elementary education and for the improvement of the physical 
education of the children and young persons under instruction; in the 
fifth place, they desired to consolidate the elementary school grants ; 
and, lastly, they desired to make an effective survey of the whole of the 
education provision after the war, and to bring private educational 
institutions into closer and more convenient relations to the national 
system. "The bill imposes a duty upon the Council of every county and 
county borough to provide for the progressive development and the com- 
prehensive organisation of education in their respective areas and to 
submit schemes to the Board. In order that this function may be ade. 
quately discharged it is proposed to remove the 2d. limit on the amount 
to be raised for higher education. "The bill abolishes all exemptions from 
school attendance between the ages of five and 14, and consequently 
abolishes what is known as the '' half-time " system. No child under 12 
is to be employed in shops, and no child under 14 is to be employed on 
any day on which he or she is required to attend school before the close 
of the school hours or after 8 p.m. on that day, or on other days before 
6 a.m. or after 8 p.m. Every young person no longer under obligation 
to attend a public elementary school shall attend such continuation school 
as the local education authority may require for & period of 320 hours in 
the year, or the equivalent of eight hours a week for 40 weeks. The 
attendance at such schools will not be required in the case of а young 
person who has received to the satisfaction of the Board suitable full 
time instruction up to the age of 16 years, or passed the matriculation 
examination of a university of the United Kingdom or an examination 
recognised as equivalent to that. In other words, provision is made for 
every young person in the kingdom who has not received a full-time 
education up to 16 to receive a part-time education up to the age of 18, 
either in schools provided by the local education authority or in schools 
under their direction, such as the schools established by manufacturers 
in their works, or in schools providing satisfactory alternative instruction. 


WORKMEN'S COMPENSATION. 


In the House of Commons on Monday the Workmen's Compensation 
(War Addition) Bill was read a second time. Mr. Brace, who moved the 
second reading, explained that it was proposed to give a 25 per cent. 
increase of compensation to all totally incapacitated cases of injury in 
all industries, which was made imperative by the rise in the cost of living. 


Armorduct Mfg. Co.—In reply to a question in the House of Com- 
mons on Monday, Mr. Roberts stated that tenders for the business of this 
company were recently obtained by the controller appointed to wind up 
the business, but they were not considered satisfactory, and had been 
rejected. The controller would take further steps to dispose of the assets. 
None of the assets had been sold or transferred to William Small or to 
anyone acting on his behalf. | 


LEGAL INTELLIGENCE. 


водны Ud 


Liability for Damage by Electric Heater. 


In the City of London Court last week a lady claimed 30s. from 
Messrs. Wm. Lund & Son for damage caused to a seal coat through 
defendants’ electric heater not being sufficiently guarded. Plaintiff said 
that she went to defendants’ shop to buy a tortoise-shell bag frame and 
was asked to look at one in the window. While she was doing that her 
coat was burned by the electric heater, which was on the floor under- 
neath the window. The burned piece of fur had been replaced at an 
expense of 30s. 

Defendants admitted that plaintiff's statement was accurate. She 
must have tiptoed to look into the window. Before they could say, 
“ Don't go too near the radiator," she had burned her coat. Of course, 
they were sorry, but thoy could not accept responsibility for her action. 
The radiator was wired in a proper manner. 

The Judge held that, as defendants invited people to go into their 
shop to buy goods, they must keep the place in а safe condition ; if 
electric heaters were put into business premises the owners did so at 
their own peril. Judgment was, therefore, entered for plaintiff. 


= Instructions for the Use of Transformers.—^ pamphlet on 
this subject has been issued by Ferranti (Ltd.). Notes are given on 
drying out, filling with oil and the maintenance of transformers. Vector 
diagrams are included showing the clectrical relations for the various 
methods of connecting up commonly adopted; and directions are given 
for identifying the polarity of terminals. While primarily concerned 
with Ferranti transformers, the pamphlet will be found of considerable 
interest and utility to any user of this tvpe of plant. 
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SPECIFICATIONS PUBLISHED, 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the dat&on which the application was lodged 
at the Patent Office the Jor mer ts given in brackets after the title. 

1914 SPECIFICATIONS. 


16,203 CHALIER. Tubular electric, incandescent lamp floats or foot lights. (15/7/13) 


1916 SPECIFICATIONS. | 
3.029 НАм том, J. E. Electric battery lamp. (25;7Л16.) 107,773. 
5,445 Marks, E. C. R. (Goldberg, H.) Electric current regulators, more particularly 
for use with arc lamps. (13/4:/16.) 107,777. 

Comprises an electrical controlling apparatus having a solenoid in series with the 
circuit being controlled. a second solenoid in shunt with said circuit, a third solenoid 
in parallel with said second solenoid and therefore also in shunt with said circuit, 
an armature responsive to said first and second solenoids and controlling the ow 
of current throigh the second and third solenoids. , 

6,079 Davies z WOOLIscROST. Electricswitches. (28/4/16.) 107,397. 

6,392 SIEMENS DROS. & Co., BRISTOw & IRELAND.  Electricignition or sparking arrange- 
ments. (24/5/16.) 107,399. 

6,407 KETTERING & Снкуѕт. Electric engine starter and electricity generating systems. 
(11/10/15.) 101.784. ` 

6,965 Baese, C. Method of and apparatus for the localisation of foreign objects in and 
a гомере treatment of the human body by the X-rays (17/5/15.) 
100,491. 


7,995 ни E. S. Teleeraphy. (6/6/16.) (Cognate application, 11,465/16.) 
10 


8,320 SwiTCHGEAR & Cowans & Ropway, E.D. Electrical regulators or rheostats. 
(13/6/16.) 107,788. 

9,165 MARCONI'S WIRELESS TELEGRAPH Co. & WgicHT. Means for controlling speed of 

i an electric motor. (29/6/16.) 107,425. 

9,246 MARCoNI'S WIRELESS TELEGRAPH Co. & Ewen. Measuring instruments, relays 
and the like. (30/6/16.) 107,622. 

9,370 Sr. HELEN's CABLE & RuBBER Co. & WHiTE. Electric lamp and the like guards. 
(4/7/16.) 107.633. 

9,539 MaRcoNI's WIRELESS TELEGRAPH Co. & SHOENBERG. Measuring the frequency 
of electrical currents. (6/7/16.) 107,647. , 

The oscillating circuit, the frequency of which is to te measured, is coupled toa 
measuring circuit comprising a self-inductance or a condenser or both, a volt meter 
and a saturation device connected in series, and a voltage is applied across the 
limiting device in excess of that required for saturation. 

9,541 British WESTINGHOUSE ELECTRIC & Мғо. Co. Electric rotary converters. 
(6/7/15.) 100,847. 

Comprises the combination with a source of alternating current of a rotary con- 
verter connected thereto, and means for producing auxiliary current waves in the 
armature winding of said rotary converter having three times the frequency of the 
alternatine-current source of supply, said auxiliary waves having such a phase 
relation to the main current waves as to equalise the net current and heating in all 
the tap coils. . 

9,776 Jane. Electrical heating apparatus. (11/7/16.) 107,655. 

9,825 DRAKE & D.P. BATTERY CO. Electric accumulator containers. (12/7/16.) 107,656. 

9,926 STEINMAN, (Picard.) Electric pocket lamps. (14/7/16.) 107,658. 

9,833 INDO-EUROPEAN TELEGRAPH Co., Morse, А. H. & Morse, Н. К. RivERs-. Elec- 
tric oscillating or wireless systems and apparatus. (12/7/16.) 107,815. 

9.942 Dawe. P. Н. Electrical resistance apparatus. (14/7/16.) 107,822. | 

10,036 STERLING TELEPHONE & Егкстчїс Со. & Bett, F. С. Electrically-driven 
vibratory apparatus and the like especially for use in the treatment of ear 
troubles. (17/7/16.) 107,825. 

10,072 Newitt. Electric fuses or cut-outs. (18/7/16.) 107.664. 

10,096 GiRARDEAU & BETHENOD. Spark-gaps for use in wireless telegraphy. (21/7/15.) 

A multiple spark-gap formed by a plurality of discs, supported on rings of insulating 
material, the said rings being. mounted on a plain cylindrical metallic tube, both 
rings and discs being insulated from each other so as to ensure exact parallelism of 
the electrodes, 


ГА 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 


А Orders for the Week by _ 
Officer Commanding, Lieut. Colonel C. B. Стат, V.D. 

Officer for the Week.—2nd Lieut. A. Ullmann. i 

Next for Duty.—Platoon Commander C. Campbell. 

Monday, Aug. 20.—Technical Instruction (searchlight) for No. 3 Company, 
Right Half Company, at Regency street. Drill, No. 3 Company, 
Left Half Company. Signalling Class. Recruits’ Drill, 6.30. — 

Tuesday, Aug. 21.—Lecture, 6.30. Physical Drill and Bayonet Fighting, 
7.30. 

Wednesday, Aug. 22.—Drill and Elementary Bridge Construction for 
No. 1 Company, Left Half Company. : 

Thursday, Aug. 23.—Drill and Elementary Bridge Construction for 
No. 2 Company, Left Half Company. Ambulance Class. 

Friday, Aug. 24.—Technical Instruction (searchlight) for No. 3 Company, 
Left Half Company, at Regency street. Drill, No. 3 Company; 
Right Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Saturday, August 25.—Commandant's Parade for Route March and 
Drill. Parade Putney Bridge Station, 2.45 p.m., Uniform. 

Special Order.—The Commandant desires to express to all ranks his 
appreciation of the excellent way in which the duties in camp have 
been performed. Не is especially pleased that ALL duties, includ- 
ing cooking, &c., have been carried out by members of the Corps, 
He regrets that it was impossible to give longer notice of the Camp 
arrangements or, doubtless, a larger attendance would have been 
secured. He also congratulates the Corps upon the fact that its 
duties have now been defined by the authorities. T 

Musketry.—All N.C.O.s and men who have signed the “А” and " B 
agreements are required to attend during this month to re-classify, 
in order to enable the corps to obtain the capitation grant. Pre- 
ference will be given to these men in firing. 

Armlets.—The new issue armlets can now be obtained at headquarters, 
and every enrolled man must obtain one without delay, and all old 
(red) armlets must be returned to the orderly room. 

Note,— Unless otherwise indicated, all drills will take place at head- 
quarters ( Balderton street, Oxford street). 
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Brass ‘Scrap. 
Mr. L. W. Llewelyn, Director of Materials of the Ministry of Muni 


tionsshas notified firms desirous of obtaining brass scrap arising from 
the mamifacture of munitions that in future they will only be ‘able 
to obtain their supplies from the Ministry. All inquiries, with requi- 
sition form, &c., should be sent to 8, Northumberland avenue, Lon- 


don, W.C. 2. 


imperial Preference. 
Inàhe House of Commons on Tuesday the Colonial Secretary (Mr. 


American Electrical Exports. 

During the month of April last electrical merchandise, valued аб. 
$4,740,095, was exported from the United States of America, com- 
pared with $2,630,169 in April, 1916. The value of the electrica . 
ex -Gits for the tirst four months of 1917 was $18,379,351. 

The “ Electrical World ” reports that a new record was set during the: 
month for the export of metal filament lamps, which amounted to 


$215,739, or 1,056,464 lamps. А new record was also established for: 
the export of motors, the value of which was $673,719. 

"During the 10 months ended April last the exports of electrical mer- 
«handise amounted to $41,733,199, compared with $23,666,267 for the 10° 
months ended April, 1916, and $15,922.467 for the 10 months ended. 
Aprit, 1915. The following figures were compiled by the Bureau of 
Foreign and Domestic Commerce. 


W. H. Long) after reviewing the important part taken by the 
Pominions and. the Colonies in the War, said that the Imperial War April. Ten months ended April 
Conference had met and passed resolutions in favour of encouraging Articles. oo К 
the development of Imperial resources, and suggesting that each | 1916. 1917. 1916. — 1917. 
part of the Empire should give specially favourable treatment and = i oe ase ae dur pe TIL 
саи to the produce and the manufactures of other parts of the О НАЧИ 45,528 63.820 298,370 336.588 
ре | Insulated wire cables ... 386.239 653,352 2,575,002 5,930,558 

The question had (said Mr. Long) been discussed before the war, but it- Int. wiring supplies, &c. 44,805 122,230. 743,751 899,005 
bad mat since been made less difficult by the necessity of having a poBey Аге lamps ........——....... 639 1,240 15,998 13,048 
so framed as to meet the views of our Allies. The Prime Minister had: Carbon filament lamps . 5,410 11,653 130,851 121,108 ; 
appointed а committee consisting of Ministers representing all the Metal filament lamps.... 128,734 215,739 1,007,707 1,440,490. 
departments concerned, and had asked him to preside over the committee. Meters & meas. instrm'ts 52,255 89.297 624,200 780,783 ; 
It was their duty to report on the best methods and machinery for giving: Motors ................... 272,261 643,719 3,468,843 4,818,684 . 
effect tothe resolution of the Conference. Telegraph instruments 

The Committee, under the chairmanship of Mr. Long. which will (inc. wireless apparatus) 7,965 90,047 . 123,785 417,534 
consider how to carry into effect the decision of the Imperial War Coun- Telephones ........-....... 52,064 206,588 786,706 1,513,435. 
cil in réference to preferential trade within the Empire, will consist, af Transformers ......-.— 68,889 94,720 763,358 951,513 
representatives appointed by the following Departments: The Foreigm All other ................... 1,245,511 2,172,099 10,685,665 20,016,988 
Office, the ‘Colonial Office, the India Office, the Board of Agriculture.. — —- —— ————— 

Total ..........—...... $2,630,169 $4,740,995 $23,666,267 £41,733,199 


the Bowrd-of Trade, the Treasury, the Ministry of Labour, the Мітиніту; 
of Recomatruction and the oftice of the Shipping Controller. 


* * * * 


Electrical Power and Coal Conservation. 

In the House of Commons on Wednesday the President of the 
Board of Trade was asked whether he would make available to lbeal! 
authorities the report of the Electrical Trades Committee of the Board? 
of Trade and the interim report of the Coal Conservation Sub-com- 
mittee of the Reconstruction Commi:tec, in view of the fact that it 
was not possible for witnesses who were to give evidence on behalf 
of local authorities before the Board of Trade Committee on Elec- 
trical Power Supplies to ‘make such evidence full and complete: 
Without a perusal and consideration of the reports. 

In reply, Mr. Roberts said the War Cabinet had decided that the 
reports of committees appointed to consider questions affecting trade 
after the War should not be made public at present, and in the circum- 
dii he feared that it would not be possible to adopt the suggestion 
made, 

| ж ж * * 


Relations of Ca»ital and Labour. 


At the recent meeting of Messrs. Dorman, Long & Co. (Ltd.) the 
chairman, Mr. A. J. Dorman, made some interesting references to 
the relations of capital and labour. Не said the employer did not 
ask for incréascd hours and harder work ; improved machinery 
would do the hard work. | 


What he (the employer) asked and was prepared to pay for was the 
Willing work of the workman. Under such conditions it was possible to 
pay higher wages and yet produce at a lower cost. Не believed if they 
‘Were allowed to manage their own affairs, employers and employed in 
ше together.would arrive at a happy conclusion. To his mind 
the, problem to be solved was: At what price would the workmen give 
in best labour, free from all restrictions ? lt must be evident to all 

inking men that no higher wages could be paid, except in return for 

lency and inereased output. Given that, a settlement would be an 
esey matter. They could assemble their material at less cost than most 
nations and had shipping facilities second to none. Their manufacturers 
in aa ш little or no encouragement to embark in large commercial 
anti rtakings, and their machinery had been allowed to become somewhat 
uM But а new life was springing up within them, and, if only 
had г understanding could be come to between capital and labour, he 
b E doubt that the new industries that had been brought into being 

y t far-sighted policy of the Ministry would prove to be a source of 
d Prosperity to the country and enable us to hold our own in the 

arkets of the world. | 


* * * * 


An Empire Trade Mark. i 

The Patents, Trade Marks and Designs Committee of the Bir-- 
mingham Chamber of Commerce reported recently upon the ciroular 
letter issued by the British Empire League regarding the proposal 
to register an origin mark for goods manufactured in the British 
Empire. 

In response to a letaer addressed to the League, asking in what respects 
the proposed origin mark would differ from the “ British Empire Trade 
Mark,” the registration of which was attempted some time before the 
outbreak «f war and refused, the secretary of the Chamber had been 
furnished with a copy «а letter addressed by Lord Sydenham, chairman: 
of the Executive Commattee of the League, to the President «ef the Board: 
of Trade. 1m this letter ït was contended that the war had so materially 
altered the circumstances that any investigation made under pre-war- 
conditions bad no effective bearing on the question as it presented. itself’ 
at present. The Committee of the Chamber reported that, as at present! 
advised, it did not feel persuaded the contention that the war had: 
materially altered the circumstances was justified, having regard to the: 
cardinal objection to the British Empire trade mark, but before coming 
to a definite conclusion on the matter they had instructed the Secretary 
to make full investigations with reference to the mark said to have been 
established in France, and the extent to which such mark was bein 
eupported by French traders. Б 


The report was agreed to by the members. 
* ж * * 


[] 
tM» 2 


Bonus Scheme for Fuel Economy. y 
Sume supply undertakings in this country have adopted schemes 
by which the generating station staff receive a bonus for fuel econo- 
mics effectcd. The bonus principle is pretty general in the United 
States, where its bereticial effects are well-known. An Ohio public 
utility adopted the following bonus scheme in September last 
BoNvs SCHEME. ý 
Coal Consumption 


Monthly Bonus 


per unit. 

2-85 Jb. to 2-951Ь................................. зы Ро 

219 1b, to 2:85. [b ааа оаа наа аа арна 3-00 

2:60 1b.-t6.2-75 IB... ... iret ао 9-00 

2-55 lb. to 2-651Ь...................................... . 15-00 

Coal Consumed per Unit. 
Before Adoption : Ib. After Adoption : n 
June, 1916.................. 3.10 — October, 1916............... 2.87 
July, 1916................. 3-38 November, 1916 .......... 2:76 
August, 1916.............. . li December, 1916 .......... 2-88 
September, 1916.......... 2:98 January. 1917 ............. 2:84 
February, 1917 ............ 2-83 


As the system has not been in force fora year, it is, however, not known 
how the improvements which have been experienced have been affected by 
weather conditions, changes in personnel of the plant or increase in load, 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


By-product Steam Boiler Plant.— Application is to be made to the 
Local Government Board by Harrogate Corporation for sanction to 
borrow £4,710 for the installation of a by-product steam boiler plant, 
in accordance with the designs and specification of the borough 
electrical engineer, Mr. Geo. Wilkinson, M.I. E. E. 

The scheme has been approved by the Ministry of Munitions, which has 
granted permission to expend an extra £1,710 required to meet the pro- 
posed capital outlay to be incurred. The additional outlay is in conse- 
quence of the increased cost of materials and labour since the scheme was 


first introduced. 

Eccles.—The Electricity Committee proposes to purchase land at 
Rocky-lane for a transformer and meter house required in connection 
with the bulk supply scheme. 

Sheffield.— The Electricity Supply Committee recommends the 
Corporation to accept an offer of the Ministry of Munitions with 


regard to the transference to Sheffield of plant of 28,000 kw. capacity ; 


to give instructions for the contracts to be placed for the necessary 
machinery, boilers, &c., at a total cost of £560,000 ; and to approve 
expenditure of £448,000 of sum named during current financial year. 


GENERAL. 


Bath.— The City Council are of opinion that restrictions on private 
lighting are unnecessary an are appealing for their removal. 

Belfast.—The Council has decided to increase the wages of all the 
workmen employed at the electricity works by 3s. per week. 


Board of Trade Electric Power Committee.—In the House of 
Commons last week Sir J. Harmood-Banner asked the President 
of the Board of Trade whether, in view of the fact that out of 
16 members of the Board of Trade Committee on Electric Power 
Supply, there were-no members distinctively representing the 
lighting companies working under Provisional orders, and that 
the interests of the industry were often widely divergent from 
those of power companies or municipalities, he would nominate 
members to represent these companies. 

In reply Mr. Roberts said there were two members who were directors 
of lighting companies working under provisional orders. The President 
was of opinion that the Committee as at present constituted was suffici- 
ently representative of all bodies owning electricity undertakings, and 
he was not prepared to make any further additions to it. 

Carlton (Notts.).—The Urban Council will not oppose the applica- 
tion of Nottingham Corporation for a provisional order. 

Deai and Walmer.— The period limited for carrving out the pro- 
visions of the Deal and Walmer Gas and Electricity Act has been 
extended by one vear. 

Exeter.—'lhe Corporation has passed a resolution unanimously 
recording " its satisfaction with the services of the city electrical 
engineer (Mr. H. D. Munro), its confidence in his management, ar.d 
that the recent refusal to increase his salary is no reflection upon his 
management or professional abilitv."' 

Ald. Stocker said the recommendation for an increase was on the 
‘lectricity Committee's own initiative, and not on the electrical en- 
-vineer’s application. 

Gillingh :m.—The Electric Light Committee, which is considering 
the question of adapting the existing Diesel plant to use tar oil, has 
appointed a deputation to inspect the tar oil plant at Hindhead. 

Greasborough.— The Urban Council has decided to apply for a 
provisional electric lighting order. 

Greenock.— The Electricity Committee recommend the Corpora- 
tion to increase the salary of the burgh electrical engineer (Mr. Frank 
H. Whysall) from £600 to £700 per annum. 


Increased Charges for Electrical Energy.—The charges for current 
are being increased at the following places :— 

Callingham Council is increasing its charges from 25 per cent. to 40 per 
cent. over pre-war rates. 

Hove Corporation is increasing its charges for current for power to 2d. 
per unit by flat rate and 10 per cent. by indicator rate, as from Sept. 30. 

Wrexham Council is increasing its rates, as from Oct. 1, for lighting 
and heating by 15 per cent. (25 per cent. over pre-war charges), and for 
power by 63 per cent. (162 per cent. over pre-war charges). 

Loughborough.—The borough electrical engineer (Мг. К. B. Leach) 
recently reported that, in accordance with instructions, he had 
engaged a girl at a wage of 22s. a week, plus war bonus, to replace 
Т. Dolby. a Class A man, who had been called up for Army serivce. 

He had been informed by the Army authorities that Dolby’s calling-up 
papers had been cancelled for the time being owing to the fact that he 
is а member of the Amalgamated Tool Makers’ Society. Mr. Leach, 
therefore, asked for instructions and the Electricity Committee decided 
asarrangements had been made for carrying out duties hitherto performed 
hy Dolby, he be given a fortnight’s notice to terminate his engagement. 


Richmond.—The Richmond (Surrey) Electricity Supply Act. 
which has recently received the Royal Assent, authorises the local 
supply company “ until the quarter day next following the expira- 
tion and the duration of the present war,” to make an increased 
charge not exceeding 15 per cent. for current for lighting. At pre- 
sent the price is 44d. a unit. Current for heating and power is not 
to be increased beyond present prices, and after the war all charges 
are to come down to the pre-war level fixed by the agreement of 1913. 


Rotherham.— A'd. Aizlewood, chairman of the Parliamentary 
Committee, reported to the Council last week on the result of their 
opposition to the Sheffield Bill, &c. 

Ald. AizLEwoop referred to the scheme for the supply of electrical 
energy in bulk to the Mexborough & Swinton Tramways Co., which had 
necessitated an application to the Board of Trade until they could obtain 
statutory powers. "There was also the application for '' fringe " orders 
to supply electricity to new works which had been, or were being, built in 
the Blackburn valley. The result of the Board of Trade inquiry was not 
yet known. | 

In regard to the Sheffield Bill, there had been an exchange of rateable 
value. Terms were agreed upon whereby Rotherham should surrender 
to Sheffield the vacant piece of land required for the electric light station. 
Other concessiohs were also made. The total area they got was about 
30 acres, and the area surrendered to Sheffield about 50 acres. Аз to the 
rateable value, Sheffield got £1,443, and Rotherham secured £10,300. 


Southport.—The Electricity Committee has increased the wages 
of the stokers and drivers at the electricity supply wc rks from 
4s. 8d. to 5s. 6d. per shift. | 


LIGHTING AND INDUSTRIAL POWER. 


Burton.—In a booklet issued for the purpose of demonstrating the 
advantages of the town as a manufacturing district it is stated that : 

Electric lighting in factories is charged for at the power rate and 
electric motors are let out on hire at nominal rentals, and gas engines 
can also be obtained on the hire purchase system. 


Electric Announcers at Dutch Auetions.— The United States Com- 
mercial Atta:hé at The Hague reports that at the regular trade 
auctions in the Netherlands, instead of having an auctioneer call for 
bids, there is a large dial provided with an index hand. 

The face of the dial is marked with prices increasing in clockwise 
fashion. The hand is set at a price above that which the goods offered 
will probably bring, then is slowly moved to lower and lower figures until 
some trader indicates his willingness to buy. Electric push buttons are 
connected with the dial, which the traders press when a price satisfactor; 
to them is shown by the dial. Аз the trader presses hia button his numb т 
appears on the face of the dial, and the lot of goods is sold to him at the 
price indicated by the index hand. There is no noise or confusion, and 
the auctions are finished in a remarkably short space of time. 

Grain Elevator Facilities in the U.S.A.—The electors of the City of 
Portland (Ore.) recently approved the issue of $3,000,000 bonds 
(about £616,000) for providing elevator and other port facilities for 
handling wheat in bulk and other goods. 

It is proposed to provide for additional berthing space for six vessels, 
each 500 ft. long, and a new terminal, equipped with shecrlegs, gantry and 
locomotive cranes, in addition to electric trucks, winches and conveyors. 
The elevator will be completed in time for the 1918 wheat crop. In the 
meanwhile work on the new grain storage and handling plant at Astoria, 
at the mouth of the Columbia River, is progressing rapidly. 

Scarborough.—It is proposed to adopt electric lighting on the 
Marine Drive and Promenade. 


ELECTRIC TRACTION. 


Bexley.— At a special meeting of the Council last week a report by 
the electrical engineer and tramways manager, Mr. H. P. Stokes, on 
the situation caused by the recent destruction by fire of the Dartford 
tramways depot was considered. 

Mr. Stokes said he had been approached by the lessees of the Dartford 
tramways for assistance, and he put on a temporary service on the 8th 
inst. He had also attended a meeting in London in connection with the 
matter, and after meeting representatives of the lessees and Messrs. 
Vickers, and subject to Dartford Council’s approval, he had arranged to 
take over the entire management of the Dartford tramways, and run the 
system in connection with their own. 

` The scheme was approved. 

Burton-on-Trent.—The salary of the tramway manager (Mr. A. 
B. Slater) has been increased by £25 per annum. 

Darlington.—The Council havé decided to increase the tramway 
fares in order to meet the increased expenses due to higher wages 


'and maintenance charges. 


East Ham.—<A report on the proposal to purchase electric dust. 
vans has been prepared by the Chief Sanitary Inspector, and the 
Health Committee has been authorised to obtain particulars of the 
results obtained from electric vehicles at Sheffield and other places. 


Ассовт 17, 1917. 


Glasgow.— Under the new scheme for raising funds for comforts 
the sum of £ 40 was received from the sale of tickets on the Corpora- 
tion tramways last week. 


Leeds.—The threatened tramway strike, owing to the employ- 
ment of female tramway inspectors, has been averted. 

The Tramway Committee has given an assurance that in future ap- 
pointmenta of ticket inspectors will be made from employés returning 
from active service if suitable for the work, but unfit for driving, or from 
any other suitable male employés. The present appointments to be a 
purely war measure. 


Overhead Line Material Standardisation.—The Sheffield overhead 
line superintendent (Mr. S. W. A. Sturman) is to act on a committee 
ot overhead line engineers (appointed by the Municipal Tramways 
Association), which is to consider the ques.ion of standardisation of 
overhead line materials. 


Perth. —The salary of the tramways manager (Мг. W. С. Snell) has 
been increased by £25 per annum. 


Southampton.— The result of the working of an electric tipping 
wagon is given in the annual report of the tramways department for 
the year ended March 31. 

In July, 1916, the department purchased an Edison accumulator 
wagon, &nd in addition to carrying out all the carting work of the depart- 
ment the vehicle carried out the following work for other departments :—. 

For the electricity department, 427 tons ashes conveyed to tip; for 
education department, 412 tons of coal, coke and wood carted from 
sidings to schools ; health department, 95 tons coal and coke carted from 
sidings to Isolation hospital ; Northam relief work, 51 tons coal and wood 
distributed throughout the flooded area. 

The amount spent on maintenance is said to be quite negligible, and 
the only real expense, that of charging current, is inter-departmental. A 
full report of the working of the vehicle will be presented when it has been 
in use а year. · Тһе tower wagon of the same type continues to give 
satisfaction, the only drawback being the slow speed on gradients, which, 
it is hoped, will be overcome. The immediate effect of these two vehicles 
has been a speeding up in the work done, and a gratifying saving in horse 
food, stabling and attention. The charging plant necessary for the two 
electric vehicles has also enabled the committee to adopt electric welding, 
the same machine being designed for the double purpose, and successful 
repair work has been carried out on broken rail joints, worn car motors 
and other parts. Repairs by this means are carried out exceedingly 
quickly, and altogether a plant such as this is a great acquisition to an 
up-to-date tramways undertaking. 


Tramway Workers’ Wages.—The application of the operatives 
employed by the Birmingham and Midland Tramways Joint Com- 
mittee and the motormen and conductors in the Black Country area 
for an increase of wages of 14. per hour has teen referred to arbi- 
tration. 


IMPERIAL NOTES. 


Australasia.— The question whether the use of elcctrically- 
driven coal-cutting machines at the Bulli colliery was, within the 
meaning of Sec. 28 of the Coal Mines Regulation Act, 1912,' 
дап ;егоив and threatening or tending to the bodily injury of any 
persons, was recently referred to arbitration. 

Messrs. A. A. Atkinson and J. A. Neilson were arbitrators on behalf 
vespectively of the Minister for Mines and the owners of the colliery and 
his Honour Judge Fitzhardinge was umpire. The umpire has now made 
hia award and finds '' that the practice of using electrical coal-cutters 
in the Bulli seam of the Bulli colliery is dangerous, and, in the interests 
of the miners and of the mine, should be at once discontinued." The 
Australian ‘‘ Mining Standard’s " Wollongong correspondent says the 
Bulli colliery is seriously affected by this decision. The Mines Depart- 
ment has taken up a hostile attitude to electricity in mines and in their 
last annual report expressed satisfaction at there having been no in- 
crease in the number of electrically-driven coal-cutters. The depart- 
ment notified the Bulli company to withdraw the electricity, as being a 
danger. The company claimed an inquiry and arbitration. The result 
has been the re-intraduction of the pick in the colliery. Electricity is 
used in some way in most of the mines in this district, and no accident 
has been attributed to its use. 


Canada.— At the recent annual convention of the Canadian Manu- 
acturers’ Association the president sa‘d that from a manufacturing 
standpoint the development of Canada’s Western provinces had fully 
kept pace with their development in other directions. With 
characteristic enterprise their citizens had freely utilised the resources 
at hand to make themselves as independent as possible of outs‘de 
Sources of supply. In the heavier lines of manufacture her growth 
had been retarded by the high price of coal and power, but that 
difficulty had already been partially overcome by the development 
of hydro-electrical energy, with a good prospect that further, if 
indeed not complete, relief might shortly be had through the 
utilisation of the vast deposits of lignite with which the West 


abounded, Д 
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MISCELLANEOUS. 


Engineers’ Wages.—It is reported that great dissatisfaction is- 
being expressed at the recent award of the Committee on Production 
regarding wages in the engineering and foundry trades, and members . 
of the executive of the Amalgamated Society of Engineers consider 
that an advance of 3s. per week is totally inadequate. 

Munitions Tribunal Case.— At Bristol recently Herbert J. Bridge, . 
wireman in the sales branch of the electricity department, appealed 
: gainst the refusal by the Corporation to grant a leaving certificat : 
a8 they do not comply with the Fair Wages clauses. 

In giving the decision the chairman (Mr. Е. Н. C. Wethered) said com- 
plainant was a member of the Amalgamated Society of Engineers. His: 
contention was that the district rate for an electrical fitter was 50s. for а. 
week of 50 hours. He was paid by respondents at the rate of 11d. per 


-hour for 53 hours, which was equal to a wage rate of 45s. 10d. per week of 


50 hours. In addition he received a 4s. war bonus. 50s. a week of 53 
hours was the rate for an engineer's fitter in a “shore shop ” in the 
Bristol district since the award made by the Committee of Production in 
March, 1917. Complainant's contention was that there was no distinc- 
tion in the district between an electrical fitter and any other fitter, and 
that the rate for all fitters connected with the engineering industry was. 
50s. for a week of 53 hours. Complainant was formerly a member of the 
Electrical Trades Union, but he left that society about two years ago. 
For a time he belonged to no trades union, but he had recently joined the- 
Amalgamated Society of Engineers. 

Respondents contended that the engineers’ rate above-mentioned was 
not applicable to their establishment. The electricity department em- 
ployed two electrical fitters, two wiremen and three boys. They had a 
workshop, which contained no machinery driven by power ; they under- 
took repairs to electric motors. Such work as could be done by hand, 
work was done in'their own workshop; any repairs which required 
machining were sent out. They also carried out a good deal of wiring 
work, and they contended that the work carried on in the department 
was a separate sub-trade of the engineering industry, similar to that 
carried on by a number of private businesses in the city who styled them- 
selves “electrical contractors." They maintained that there was a 
special district rate for electrical fitters in the employment of establish- 
ments of that character, namely, 10d. an hour for а 50-hour week, and 
that, as they were paying the complainant 114. per hour, they were 
paying more than the district rate, and were therefore complying with the 
Fair Wages clauses, quite apart from the war bonus of 4s. They con- 


'" tended also that the award of the Committee of Production of March 1, 


1917, had no application to their establishment. A small number of 
tradesmen in Bristol had formed a Masters’ Association, known as the 
Bristol Electrical Contractors’ Association. The major part of the work. 
done in establishments of members of the association consisted of electric 
wiring. They also did a small amount of repair work, for which they 
employed fitters, who were known as '' electrical fitters.” Work done by 
the electricity department of the Corporation was substantially the same 
as that done by private electrical contractors, but the Corporation were 
not members of the association. In 1913 the Electrical Trades Union 
agreed upon certain working rules with the Bristol Electrical Contractors’ 
Association. By these rules a minimum standard rate of wages was 
agreed at 9d. per hour for a 50-hour week. The firms included in the 
association worked to those rules until October, 1915. In that month 
the union approached the association with proposals for a revision of the 
1913 rules. An agreement was not arrived at, and the Board of Trade 
appointed His Honour Judge Stanger to act as arbitrator. By his award 
his Honour (inter alia) awarded on Nov. 2, 1915, that there should be an 
additional 1d. per hour to the rates of wages fixed by the 1913 rules, and 
that such addition should take effect on and from the first pay-day after 
the date of the award. The new rules scheduled to the award included 
(1) that 50 hours shall constitute a week's work (after which overtime 
rates shall be paid), and (2) that 10d. per hour be paid all wiremen, 
electrical fitters, cable jointers and armature winders. 

The general manufacturung engineering shops in the district employed 
a considerable number of men engaged on various forms of electrical 
work. Several of them employed electrical fitters, and the practice of 
the manufacturing shops (both shore shops and marine shops) was to pay 
electrical fitters the same rates of wages as paid to ordinary fitters. 
Those rates were as follows, namely: Shore shops, 50s. a week of 53. 
hours on the two-break system, or 51 hours on the опе. break system ; 
marine shops, 518. а week on new work and 54s. a week on repair work, 
{ог a 53-hour week in each case. The engineering industry in the dis- 
trict fell into two broad divisions, namely, as practised in shore shops. 
and as practi ed in marine shops. He thought the process of sub- 
division must be carried further in applying the Fair Wages clauses. For 
example, he was of opinion that an ordinary motor garage, the pro- 
prietor of which carried out repairs to motor cars, was a branch of the 
engineering industry, and was sufficiently differentiated from manu- 
facturing engineering to be the proper subject of a separate agreement as 
to wages and hours of labour differing from those prevailing in manu- 
facturing shops. Likewise, he was of opinion that the work carried out 
by electrical contractors, including the electricity department of the Cor- , 
poration, was sufficiently differentiated from that of manufacturing 
shops as to be a fit subject for a special agreement, and that was what 
appeared to have taken place in that case. The Electrical Trades Union 
(which included electrical fitters among its members) had entered into a 
special agreement with the local association of employers in that sub- 
division and the working rules (as settled by Judge Stanger) seeme to: 
him to constitute the rates of wages and hours of labour commonly 
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Tecognised by employers and trades societies in that branch of the trade 
in Bristol. As respondents were complying with those rules he was 
of opinion that they had not infringed the Fair Wages clauses, unless the 
award of the Committee of Production, which granted a general advance 
of 5s. to engineering journeymen as from April 1, 1917, applied to work- 
men employed in the electrical contractors’ sub- division of the industry. 
He was of opinion that the award did not apply to the shops of electrical 
contractors. The award itself only directly bound the parties to it; it 
was an award in an arbitration between the engineering employers’ 
federation and a number of trade unions, including the Electrical Trades 
Union. The award granted to the men concerned a 5s. advance as from 
April 1, 1917, and neither Bristol Corporation nor the Bristol Electrical 
Contractors’ Association were parties to that award. They were there- 
fore not bound by its conditions, save to the extent to which the award 
had affected the district rate of wages in the district. He was of opinion 
that it had raised the district rate by 5s., so far as the shops of manu- 


facturing engineers were concerned, because it had increased the rate of , 


wages commonly recognised by associations of employers and the trade 
anions concerned in the branches of the industry represented by the 
employers who were members of the local association of masters in the 
engineering industry, which was affiliated to the Engineering Employers’ 
Federation. 
arising from the special agreement between the Electrical Trades Union 
andthe Association of Electrical Contractors in Bristol as varied by Judge 
Stanger's award, and that the electrical fitters and wiremen employed in 
the shops of those employers were not entitled to the 5s. advance granted 
by that award. That in no way affected the case of electrical fitters em- 
ployed in the shops of manufacturing engincers, as the practice of the dis- 
trict clearly was to pay those men the same rate as was paid to ordinary 
fitters. So far as the Amalgamated Society of Engineers was concerned, 
their view was that an electrical fitter is a fitter, and so entitled to the 
fitters’ rate, and the employers in the manufacturing engineering shops 
acquiesced in that view. He was therefore of opinion that respondents 
had not infringed the Fair Wages clauses, and he found that they had 
reasonable grounds for refusing a certificate to the complainant, and that 
the complaint must be dismissed. 

Swedish Exports Prohibition.—The exportation of the under- 
mentioned articles from Sweden has been prohibited, as from Aug. 2. 
In certain cases the export prohibitions are not entirely new, but 
are extensions of prohibitions previously in force :-— 

Electrical machines (and parts of machines), such as generators, 
motors, converters and transformers, stators, rotors, current collectors, 
magnet coils, brush holders and armature coils; also parts of all the 
foregoing— provided they are composed to any extent of non. -precious 
metal other than iron, or are tinned to any extent: accumulators (un- 
mounted cells), incandescent and arc lamps, searchlighta, &c. ; carbon 
and metal filaments and bases for electric lamps; carbon b ushes 
(weighing less than 3 kiloge. each), even if combined with other material ; 
safety appliances mounted on porcelain insulators (not plates); starting, 
regulating and reduction resistances, controllers and electric regulators ; 
also fitted boards for electric apparatus and instruments ; switches and 
current interruptors, and incandescent lamp sockets with or without 
switches ; telephone and telegraph apparatus, switches and telephone 
switchboards, &c. ; special apparatus for electrical purposes, not speci- 
ally mentioned, such as apparatus for signalling or conveying messages, 
Rontgen гау apparatus, apparatus for wireless telegraphy and telephony, 
&c.; and railway and tramway vehicles in combination with motors or 


steam engines. 
EDUCATIONAL. 


University of Manchester.—Full particulars of the lecture and 
laboratory courses in physics, preparing for both, the ordinary and 
honours degrees, can be obtained on application from the registrar. 
Prof. Sir E. Rutherford will meet intending students on Thursday, 
Oct. 4. 

University of Edinburgh.—The next session opens on Oct. 9. The 
preliminary or entrance examination is held in September. There 
are complete courses of instruction in civil, mechanical and electricel 
engineering, qualifying for the degree of S.Sc. in engineering, and 
extending over three years. Particulars of examinations, scholar- 
ships, &c., from the Matriculation Office, the University, Edinburgh. 

The University Court have issued an ordinance instituting the degree 
of bachelor of commerce. 

Armstrong College, Newcastie-on-Tyne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering arẹ provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &c, 
Particulars can be obtained from the secretary, Mr. F. H. Pruen, M.A, 

South-Western Polytechnic Institute.—Complete three years’ day 
courses, leading to a diploma or university degree in electrical engi- 
neering. are provided et this institute. There is also a four years’ 
evening course suitable for electrical engineering and electrical 
installation examinations of the City and Guilds’ Institute, com- 
mencing with the next session on Sept. 24. Particulars may be 
obtained from the secretary, Manresa-road, Chelsea, S.W. 3. 

Birkbeck College.—' l'he Covernors of this College have submitted 
a scheme for converting it into a constituent part of the University 
-of London. 
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TENDERS INVITED AND ACCEPTED. 


Tramway Stores. 

PoRTsMoUTH Tramways Committee require tenders by Aug. 28 
for six months’ supply of Stores and Materials, including Tyres, Car 
Repair Stores, Insulating Materials, Lamps, Motor Windings, Over. 
head Line Materials, &c. Specification, &c., from the Engineer, 
Vivash-road, Fratton, Portsmouta. 


Bell Wir? 

Т..е CoMMISSIONERS of Н.М. Works, &c., require tenders by 
11 a.m. Aug. 20 for the supply of 400 miles of Bell Wire. Forms of 
tender, &c., from the Controller of Supplies, King Charles-street, 
London, S.W. 1. 


Electric Lighting Fittings. 

KEIGHLEY, Guardians require tenders by Aug. 21 4i the pd of 
Fittings, &c., for the main block of the infirmary. Forms of tender 
from the Clerk. ' 


Rotary Converter. 

BERMONDSEY (London) Borough Council invite tenders for a 
500 kw. rotary converter. Specifications. from the borough elcc- 
trical engineer, and tenders by noon Sept. 7 to the town clerk, Town 
Hall, Bermordsey, S.E. 


Coal Bunker. 

Воот Corporation invite designs and tenders for erection of an 
Overhead Coal Bunker at Marsh.lane generating station (for at 
least 400 tons of coal) Particulars from the Borough Engine. 
Tenders to the Town Clerk by noon Sept. 12. 


GraAsaow,— The Corporation has placed an order with the Chloride 
Electrical Storage Co. for the renewal of sto age tat ery cells and o 
carrying out certa:n repairs to the storage battery at the Belleiield 
Sanatorium. 


SHEFFIELD.—The Corporation has accepted the tender of Dew- 
hurst's Engineering Co. for the supply of 500 steel boiler tubes. and 
that cf the Stirling Boiler Co. for a similar quantity of boiler tutes 
Transformers of 2,500 k.v.a. and 5,000 k.v.a. capacity respectively 
are to be added to the schedule in the recent contract with ih? 
British Electric Transformer Co. 


SoUTH SHIELDS, — The Corporation has accepted the tender of the 
British Westinghouse Electric & Mfg. Co., at £140, for the supply of 
two transformers. 


Goverment Contracts.—The following tenders were accepted by 
the under-mention:d British Government Departments during t.e 


monta of June :— 

War Office. —F. R. Butt & Co.. Cavendish Electrical Co., Н. W. Cox & Co., A. E. Desr. 
Edison Swan Electric Co., Everett. Edgcumbe & Co., Medical Supply Association, Watson 
& Sons (Electro-Medical) (Ltd.) and White Electrical Instrument Co., X-ray apparatzs 
and accessories; Cox-Walkers (Ltd.) and Peel-Conner Telephone Works, electric bell:. 
Evershed & Vignoles, bridge meggers; Siemens Bros. & Co., elec. cells; T. De La Rue & 
Co. and Litholite (Ltd.). insulator cups, Edison Swan Electric Co., General Accesso” es 
Co., General Electric Co. and J. Sax & Co., electric light fittings and accessories: R. №. 
Paul, galvanometers; Callender's Cable & Construction Co., copcer and electric wire: 
British Insulated & Helsby Cables, Connolly Bros., W. T. Clover & Co., Liverpool Electr: 
Cable Co.. London Electric Wire Co. & Smith's, Midland Electric Wire Co., St. Helens 
Cable & Rubber Co., and Ward & Goldstone, electric wire; Ellis & Ward, electric lighting. 

Post Office.—Automatic Telephone Mfg. Co., India Rubber Gutta Percha & Telegraph 
Works Co., W. C. Pye & Co., R. Stafford and Tyer & Co., telegraph apparatus; British 
L. M. Егісѕ`оп Mfg. Čo., General Electric Co., Peel-Conner Telephone Works and Western 
Electric Co., telephone apparatus; General Electric Co., Henley's Telegraph Works Cc.. 
Siemens Bros. & Co., Telegraph Construction & Maintenance Co. and Western Electric Co.. 
teleerzph cable ; Siemens Bros. & Co., cells; British Thomson-Houston Co., Edison Swan 
Electric Co.. General Electric Co. and Southall Lamp Works, glow lamps; British insu 
lated & Helsby Cables, cable plugs; Bullers (Ltd.}, stay swivels and insulator spindies ; 
T. & W. Lench, insulator spindles: E. & J. Richardson, cable suspenders ; T. Bolton & 
Sons, British Insulated & Helsby Cables, Shropshire Iron Co. and F. Smith & Co. (inc. іг 
London Electric Wire Co. & Smiths', bronze wire ; T. Bolton & Sons, British Insulated & 
Helsby Cables, Elliott’s Metal Co., R. Johnson & Nephew (Ltd.), F. Smith & Co. (inc. in 
London Electric Wire Co. & Smiths), Shropshire [ron Co., and J. Wilkes, Son & Mappi- 
beck, copper wire ; Union Cable Go., v.i.r. wire; Sturtevant Engineering Co., elec. fans if. 
Government buildings, Great George-street, Westminster. 


APPOINTMENTS VACANT AND FILLED. 


An assistant constructional engineer is required by the City of 
B rmingham Electric Supply Department. Forms of application. 
which may be obtained from the secretary of the department, 14, 
Dale-end, Birmingham, should be sent to the city electrica] engineer 
(Mr. R. A. Chattock) by Aug. 25. 

A lecturer in physics and mathematics is required for University 
College, Exeter. Particulars from the Registrar. Applications by 
Sept. 1. 


Mr. Reginald Xenaky, lately of the Yorkshire Electric Power Co., 
has been appointed technical assistant to the station superintendent 
at the Salford Corporation Electricity Works. Mr. Fred. Valentine, 
of Salford, has been appointed secretary to the borough electrical 
engineer. 

Mr, John D. Mackenzie has been appointed principal teacher of 
engincering at the Airdrie Academy Technical School. 
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г Until further notice communications for Mr. L. M. Waterhouse | 


should be addressed to 113-117, Charing Cross-road, London, W.C. 2. 
Тв : Gerrard 4327. 


* The Consolidated Pneumatic Tool Co. (Ltd.) has removed to 170, 
Piccadilly, W. 1. 


Plant for Sale.—The Victoria Electric Plant Co., Spencer-street, 
Westminster, S.W. 1, have for sale a bi-polar motor-generator. 


BANKRUPTCIES. 


The discharge of Fredk. Brown, electrician (formerly partner in 
the firm of Hugh Bros. & Brown), 8, Stafford-street, Llanelly, 
Carmarthenshire, is suspended for two years ending July 6, 1919. 


^ Claims against Geo. J. T. J. Parfitt, consulting electrical engineer, 
11, Pr ory-road, Keynshan, near Bristol, аге to be sent by Aug. 28 to 
Mr. C. H. King, 26, Baldwin: street, Bristol. 
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Carlisle. — The electricity department's accounts for the year ended 
March 31 show capital expenditure £131,731 (increase £7,093), of 
which £57,336 has been repa‘d. 

Revenue was £27,287 (compared with £25,109 in previous vear) and 
total costs were £17,384 (£15.384), leaving gross profit £9,903 (£9,725). 
Interest required £4,097 (£3,388) and repayment of principal £6,002 
(£6,163), leaving a net deficit of £196 (against a profit of £174). Maxi- 
mum load was 2,319 kw. (2.210 kw.) and load factor 23-4 (20:5) per cent. 
Average price obtained was 1:374. (1-51d.) per unit. (val cost 0-35d. 
(0-34d.) per unit sold and total costs were 1-39d. (l1:5d.). including 
interest and sinking fund 0-47d. (0:55d.) Units generated were 
6,040,538((5.200,843) and sold 4.750.591 (3,973,039). Total connections 
(exclusive of public lighting and traction) are equal to 235,718 (207,418) 
32-watt lamps. Motors connected aggregate 4,842 Н.Р. (4,104 H.P.). 

Norwieh.— The elcctricitv department's accounts for the year 
erded March 51 show gross capital experditure £378,456 (increase 
£1,378), less £29,004 depreciation written off. In addition, £33,954 
has been provided for capital purposes out of revenue. £39,041 of 
loans has been repaid, and sinking funds amount to £39,041. 

Revenue was £66,760 (compared with £57,487 in previous vear), 
leaving gross profit £27,467 (£24,876). Interest and sinking funds re. 


quired £20,719 and to the remaining £7,011 is added £6,021 brought 


forward from previous year. Out of these amounts £271 has been paid 
for property in St. Stephen’s Back.street, £2,283 placed to depreciation 
and £10,478 carried forward. 

The report of the Electricitv Committee states that units sold were 
9,532,091 (compared with 7,973,755) and that the increase in the demand 
for heating was very marked. Average income per unit sold was 1-68d. 
(1-73d.). Price of coal increased 11-3 per cent., and cost per unit 7 per 
cent. Consumers are 6,817 (6,794), and total connections equal to 
202,043 (198.573) 8 c.-p. lamps. Motors connected are 964 (889)— 
` 6,333 н.р. (5,715 H.P.). Heating and cooking appliances are equal to 
2,389 kw. (1,635 kw.). 

Portsmouth.— The accounts of the tramways department for the 
year ended March 31 show gross capital expenditure £737,369 (in- 
crease £158), cf which £364.019 has been redeemed or provided for 
redempti..n and £24,750 of the expenditure was met out of revenue. 

Revenue was £136,870 (compared with £127,546 in previous year), 
working expenses were £67,604 (£59,300), grants to dependents and war 
bonus absorbed £5,561 (£2, 777), and after adding £878 (£750) interest on 
credit balances, the balance on the year’s working was £64,582 (£66,218). 
Interest required £21,067, sinking fund £18,060 and income tax £6,174, 
and the balance for disposal was £24,953, of which £14,000 has been 
contributed in aid of rates, £6,388 contributed to renewals fund, £1,381 
to reserve and insurance fund and £4,000 to reserve for Cosham im- 
provements. Total revenue was equal to 14-20d. (14-101d.) per car mile 
and working expenses were 7:017d. (6-556d.). Passengers carried were 
31,798,562. car miles run 2,312,391 and units used 3,278,630 (-=1-417 
per car-mile). 

Salford — Тһе accounts of the electricity department for the year 
ended March 31 show total capital expenditure £826,843 (increase 
£19,649). The sinking fund amounts to £53,788 and the reserve to 
£18,834. 

Revenue was £156,955 and worRing and general expenses were £86,031. 
leaving gross profit £70,924, to which is added interest £612. Interest 
on mortgage debt and on deposits required £17,783, instalment of 
principal £154, and sinking fund £32,215, leaving £21,353, of which 
59.353 has been placed to reserve and £12,000 applied to reduction of 
rates, Units generated were 31,794,640 and purchased 3,172,050 and 
29,572,331 were sold. Total maximum demand was 10,246 Kw. 


Stok2-on-Trent.—The accounts of the electricity department for 
the year ended March 31 show gross capital expenditure £345,398 
(net increase £9,312). of which £13,181 has been met out of revenue 
and £213,566 is outstanding. 
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CATALOGUES, &c. 
~ ELECTRIC Lamps.—The Sun Electrical Co. (Ltd.), 118-120, Charing 
Cross-road, W.C. 2, has sent us the price list of metal and carbon 
filament lam ps supplied by them. 


ELECTRICAL SUPPLIES.—Messrs. Pass & Seymour, Syracuse, N.Y., 
send us a sheet giving particulars o their electrical fittings and fittings 
and a copy of the report of the National Physical Laboratory on the 
“ Dim-a-Lite "' (a small accessory for dimming a single electric light) 
manufactured by them. 

WARNING SIGNALS.—In a leaflet issued by the Sun Electrical Co., 
118-120, Charing C. oss-road. W.C. 2, particulars and prices are given 
of Klaxon warning signals and Sun motor sirens, which. can be used 
оп a.c. or d.c. lighting circuits. 


Exports to Сіпа. Тһе ** London Gazette " of Aug. 10 contains 
a further list of firms ard persons in China to whom goods may be 
consigned from the United Kingdom. The list includes the 
Gaston, Williams & Wigmore Electrical Engineering Corpn. 


MATTERS. 
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Revenue was £59,577 (compared with £60,970 in previous year). and 
after providing for working and special expenses, the gross profit was 
£22,243 (£25,410). The net deficit for the year was £1,199 (against а 
surplus of £1,182). ‘Net receipts were equal to 1-881d. (1- -864d. ) per uni? 
sold and total costs 1:1754. (1-067d.), or 1-919d. (1:827d.) including 
commercial costs, 

Mr. С. Н. Yeaman (borough electrical engineer) says in his report, units 
generated by coal were 10,362,505 (10,542,380), coal used per unit was 
3-89 (3-90) 1b., and coal cost 0:365d. (0:3134.). In addition to a reduction 
of £1,394 in revenue (due chiefly to a reduction of 425,118 in units sold 
for private lighting), there was an increase in generation, &c., costs of 
£1,848, owing to higher prices of materials, higher wages, war bonus, Кес. 
but this was partially counter-balanced by a decrease of £215 in capital 
charges and £644 paid for items of a capital nature. Units sold were 

7,574,764 (7,673,331). The sale of about 0,000,000 power units pro- 
duced nearly the same revenue as 1,500,000 lighting units. Though the 
economy of the turbine plant has been a value in stabilising the financial 
position, Mr. Yeaman says no undertaking with the major portion of 
its revenue obtained from lighting could face such drastic changes in 
the habits of the community as have been brought about by the lighting 
restrictions, liquor control and early closing orders and the Summer Time 
Act, without suffering severely. The 20 per cent. increase in charges for 
current represented £8,495 of the gross income, a further 5 per cent. 
advance has been authorised, but Mr. Yeaman thinks it desirable that 
another 81.per cent. should be charged from the September quarter 
meter rcadings. 


West Ham.—The accounts of the electricity department for the 
vear ended March 31 show gross capital expenditure £670,299 (in 
cease £7,408), of which £547,873 is outstanding. 

Revenue was £152,987 (compared with £139,101 in previous year) and 
gross profit was £18,008 (£23,921). Interest and special charge: 
amounted to £27,879 (£25.241). including £4,613 (£4,216) allowances (с 
men on active service. Sinking fund required £25,554 (£24,882), anc 
the net deficit was £35,425 (£26,202). Average price obtained was 
1:0194. (0-924d.) per unit, coal cost 0-603d. (0-458d,), total works costs 
were 0-9184. (0-7704.) and total charges, including capital charges, were 
1-2814. (l:105d.). Units generated were 42,332,509 (43,569,200) and 
sold 35,298,301 (35,895,393). Total maximum demand was 1,1820 kw. 
(12,225 kw.). 

Mr. J. W. Beauchamp (engineer and manager) says in his report the 
consumers are 4,316 (4,305) and the connections are equal to 23,897 kw. 
(23,702 kw.), including 1,978 (1,944) motors equal to 22,007 H.P. 
(21,877 н.р.). The smallness of the net increase of consumers was due 
to the difficulty of carrying out new mains work, and the total and power 
connections are net after deducting a large number of motors put out 
of use for a time by accident. Load factor was 34-09 (33:52) per cent. 
The price of fuel increased 26 per cent. over the previous year, and tho 
inferior quality of some of the coal greatly increased the quantity con- 
sumed and expense of handling. The sales department shows a surplus 
of £2,270 (£70) net. 

The tramway accounts show capital expenditure £557,311 (no increase) 
and sinking fund, including stock cancelled, amounting to £152,168. 
Revenue was £166, 313 (£164,557) and working expenses were £149,989 
(£164,557). Interest required £18,796 (£18,456), sinking fund, &c., 
£12,795 (£12,738) and special expenditure £9,258 (£5,580), the net result 
being a deficit of £21,671 (against a surplus of £2,855. Passengers 
carried were 47,326, 816 (46,734,440), car-miles run 3,650,855 (3,645,165) 
and units used 5,496,231 (5,860,821) = 1-63 (1:61) per car mile. Average 
total traffic revenue per car mile was 10-99d. (10-94d.) and working ex- 
penses, including power, were 9-86d. (8-22d.). 

The general manager (Mr. L. Slattery) says in his report difficulty has 
been experienced in maintaining the services owing to depletion of staff 
and difficulty of obtaining certain materials. 128 women conductors are 
employed. А universal penny fare has been adopted in the borough. 
Allowances to employees who have joined H.M. Forces have cost 
£16,670 for the year and £36,019 since the commencement of the war. 
T «res cost 180 per cent. more than pre-war prices, pinions 136 per cent. 
more, axles 101 per cent., trollv wire 107 per cent., oil. 135 per cent., 
and other material showed increases of from 58 to 106 per cent. 
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BROWN, BOVERI & CO —The net profit for the past year was £123,000 
against £106,000 in 1915-16 and £92,000 for 1914-16. А dividend of 
7 per cent. has been declared, compared with 6 per cent. last year. The 
capital is to be increased from £1,280,000 to £1,440,000. The report 
states that the electrical branch of the business has been well employed, 
and that there has been a good demand for hydro-electric plant. The 
war having shown the dependence of Switzerland upon foreign coal 
supplies, the military authorities have altered their opinion and are now 
in favour of the electrification of the lines. This will, it is stated, be 
impossible until after the termination of the war. | 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—Mr. О. Wethered, who 
presided over the meeting last week, said that the period had been one 
of difficulty and anxiety, and one could not hope for improvement, at 
any rate until after the end of the war. The mines were passing through 
a very trying time, as not only had they been suffering from a shortage 
of labour, but the cost of everything had so largely increased that a 
great many of the mines were only continuing to work with great diffi- 
culty. The demands made for increased wages they could not agree to 
and the matter would go to arbitration. The Judge of the Federal 
Arbitration Court has stated that a company's falling revenue, or its 
financial position, would not be taken into consideration by him when 
arriving at what he considered a fair rate of wages to be paid to its 
employees. Unlike other businesses, it was not possible for them to 
call on the public to share part of the extra expenses put upon the 
company. ! 

MARCONIS WIRELESS TELEGRAPH OO. (LTD.)—Mr. G. C. Isaacs, who 
presided over the meeting last week in the absence of the chairman 
(Senator Marconi), explained the various items in the report which 
appeared in our issue of the 3rd inst. The freehold property at Chelms- 
ford, together with plant, machinery and buildings and the Genoa works, 
had been added to during the year. Those items, as well as the long- 
distance wireless telegraph stations in England and Ireland, leasehold 
premises, &c., appeared in the balance-sheet at a lesser figure than in 
1916. The shares in associated companies and patents (taken at cost) 
showed a small increase. Their par value was £2,487,450. The balance 
of contracts, sales and trading account was less than that of the preceding 
year, as was the net profit, but during 1915 they had some large contracts 
of an exceptional nature to carry out. Their relations with the Admiralty 
continued to be very good. Some of theirassociated companies had made 
considerable progress during the year. The Marconi International 
Marine Communication Co. had shown a very substantial development, 
and its progress was even greater than it was last year. Their Russian 
company had continued to do a very large business, and had paid a 
dividend for 1916 at the rate of 17 per cent. The French compan 
(La Compagnie Francaise Maritime et Coloniale de Telegraphie sans Fil) 
had declared increased dividends on the ordinary and founders’ shares. 
The Compagnie Universelle de Telegraphie et de Telephonie sans Fil 
(the shares of which were acquired by the Marconi company) was about 
to be transformed. The American company showed improvement in 
1916, but continued to be handicapped very seriously in consequence of 
their Transatlantic stations being unable to work owing to the stations 
on this side being required for war purposes. Owing to the United States 
entering the war the Transatlantic stations and all the other American 
stations had passed temporarily into the hands of the American Govern- 
ment. They were advised that fair compensation would be paid. The 
same applied to the Transpacific service, which had been started and 
which was being successfully conducted. The telegraph service both 
with the Hawaiian Islands and with Japan was increasing. The com- 


pany had been very much occupied for some time past in the conduct of: 


legal proceedings against infringers of their patents, and he was glad to 
вау that the results had been highly satisfactory. The most recent 
action was one in respect of the De Forest valve patents, and the court 
held them to be a complete infringement of the Fleming patent, which 
was the property of their company. Dr. De Forest claimed that they 
did not infringe, and that the American company infringed seven of their 
patents. The Court of Appeal had recently delivered its judgment, 
declaring that the judgment of the court below was upheld, that the 
De Forest valves were an infringement of the Fleming valve patent, 
which was а master patent, and that there was no infringement of six 
of the De Forest patents, and that the seventh De Forest patent was 
invalid. Their Canadian company had had to contend with abnormal 
conditions created by the war, but their account would show an im- 
provement over the preceding year. The Compania Naciona] de Tele. 
grafia sin Hilos, of Madrid, in which the Spanish and General Wireless 
Trust Со. was so largely interested, was making much more satisfactory 
progress. 'l'he Belgian company's business continued to develop very 
satisfactorily, but inasmuch аз they were unable to have any communica- 
tion with their head office, it wasim possible for them to close their accounts. 
After an explanation of the transactions connected with the American 
company and of thelitigation with Messrs. Locker- Lampson and P. Wright 
and Mr. Hamilton, Mr. Isaacs said that the Transatlantic service 
had been closed down recently. That course had been adopted, not on 
account of any fault on the company's part, but solely because the 
exigencies of war had demanded it. The company would be entitled to 
full compensation from the Government. Since the issue of the report 
negotiations had been opened with a view to settling two important 
items under the four heads of claims upon the Government: (1) For 
remuneration and compensation in respect of the use of the company's 
high power stations since the beginning of the war, the staffing and man- 
agement of those stations and other services in connection therewith ; 
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and (2) the claim in respect of the withdrawal of the Post Office fram the 
contract for the Imperial chain of stations. The negotiations might take 
some little time. ! 

The report and accounts were adopted, and a vote of confidence in the 
directors was also passed. 

SUFFOLK ELECTRICITY SUPPLY CO. (LTD.)—At the meeting on the 
8th inst. the chairman (Mr. P. C. Peddar) stated that, although there was 
no dividend to be declared, he was able to present a satisfactory report, 
for Stowmarket was not to be deprived of the blessings of electrical 
supply, either for power or lighting. The Minister of Munitions and the 
War Office had given a sympathetic hearing to the troubles in regard to 


: the lighting of Stowmarket, and there was every probability that matters: 


would be placed on a satisfactory basis in the near future ; while the 
shareholders were not getting any dividend the company’s business was 
stronger in view of the Government assistance given. 


COMPANIES, MORTGAGES AND 
CHARGES, . &c. 


HIGH-SPEED MACHINERY OO. (LTD.) (148,199).—Private company. 
Reg. Aug. 10, capital £2,500 in £1 shares. Mechanical. electrical, 
hydraulie, motor, telegraph and telephone engineers, machinists, &c. 
First directors are Joseph P. Annacker, Karl Johann Almfelt, Francis 
B. Spear, Balfour Strachan and Howard W. Whitworth. 


J. Н. NAYLOR (LTD.) (148,142).— Private company, reg. Aug. 2, 
capital £15,000 in £1 shares, to take over business carried on at Wigan 
as J. H. Naylor and to carry on the business of engineers, manufacturers 
of miners’ safety lamps, &c. First directors are:—J. Naylor and C. N. 
Smith. 


8. T. TAYLOR & SONS (LTD.) (148,146).—Private company, reg.. 
Aug. 2, capital £15,000 in £1 shares, to acquire business carried on as 
S. T. Taylor & Sons and to carry on the business of manufacturers of 
and dealers in non-conducting cements and other coverings suitable for 
boilers, pipes, &c., mechanical, electrical, aircraft, heating and sanitary 
engineers, &c. First directors are:—E. Taylor and S. T. Taylor, each 
of whom may retain office while holding 1,000 shares. Кер. office: 
Tynos Works, Scotswood-on-T yne. 

MORTGAGES AND CHARGES. 

ENTERPRISE MPG. OO. (ÉTD.)—Mortgage debenture dated Aug. 3, 1917, 
to secure £500, charged бп company's undertaking and property. in- 
cluding uncalled capital. Holder: A. P. Grange, Latchford, War- 
rington. 

MANDER & 00. (LTD. First mortgage debenture dated July 20, 
1917, to secure £400 and interest charged on company's undertaking 
and property, present and future. Holder: Minnie Gertrude Mander, 
38, Davey-road, Perry Barr, Birmingham. 

WHITE, JACOBY & OO. (LTDJ)—Particulars of £1,500 debenture 
created March 29, 1917, have been filed, amount of present issue being 
£630. Property charged, company's real and personal property, in- 
cluding uncalled capital. 


NEW 


CITY NOTES. 


d 

BLACKPOOL & FLEETWOOD TRAMROAD СО. —An interim dividend 
at the rate of 4 per cent. per annum (4s. per share) has been declared on 
the ordinary shares. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.).—<An 
interim dividend for fhe half-year to June 30 at the rate of 8 per cent. per 
annum, less tax, has been declared on the ordinary shares. 

COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES.— 
Mr. H. Stuart has been elected a member of the London board of this 
company. : 

CHATHAM & DISTRICT LIGHT RAILWAYS ОО. — Ап interim dividend 
at the rate of 6 per cent. per annum (6s. per share) has.been declared on 
the ordinary shares for the past half-year. 

FIFE TRAMWAY, LIGHT & POWER CO. (LTD.)—4 dividend of 6 per 
cent. (less tax) has been declared on the preference shares. 

W. T. HENLEYS TELEGRAPH WORKS CO. (LTD.)—The directors 
have declared an interim dividend on the preference shares at the rate 
of 4} per cent. per annum (less tax) and on the ordinary shares at the 
rate of 10 per cent. per annum (less tax) for the half-year ended June 30. 

LANARKSHIRE TRAMWAYS CO — An interim dividend at the rate of 
6} per cent. per annum (less tax) has been declared for the half-year 
ended June 30. 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.).— A dividend of 2! per 
cent. (tax frec), making 12} per cent. for the past year, has been declared: 
on the ordinary shares. 

MANSFIELD AND DISTRICT TRAMWAYS CO.—An interim dividend of 
3 per cent. has been declared on the ordinary shares. 

PARA ELECTRIC RAILWAYS AND LIGHTING CO. (LTD )—An interim 
dividend at the rate of 6 per cent. per annum (3s. per share). less tax, 
has been declared on the ordinary shares for the past half- year. 

VICKERS (LTD.). — Mr. John'Barr has been appointed a director of this 
company at Barrow, in succession to Mr. A. Miller, who has resigned 
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THE ROUND TABLE. 


By ** КУА,” 


The coal rationing season 1з about to commence. 
central station engineeis are, of course, installing electric fires, 


even though their gardens back on to the works’ coal pile! 
ж * x * 


¢ 


The latest addition to electrical expletives is the “ air-blast 
rectifier." I wonder if any of the ancient and much blasted 
arc lighting rectifiers are still calling forth adjectives ! 

* ж k Ж 

Mr. Frank Pick has been appointed assistant -tø the Coal 
Controller, to deal with London coal distribution. 
very appropriate, seeing that coal cannot be got without the 
pick, the picking belt and the pick-quick electric coal cutter ! 

* ж * * 


An advertisement in a northern paper reads as follows :--- 
Àn experienced electrician wanted to take charge of light and 
power. 
As a rule the experienced electrician is more accustomed to 
charges of ` bitter and burtua," which he regards as the fluid 


equivalent of the two items named ! 


ж * ж * 


From `` Blighty " Summer Number :-- 

Chaplain (to bov struggling with Army mule on the steamer 
gang plank): '' You seem to be indifficulty, young man ; can I 
help vou ? " 

Boy: " Yessir—tell us 'ow Noah got two o' this blitherin’ 
kind into the Атк!” 

* * 

The giant gooseberry is now ип fait accompli of electro- 
culture, and the sea serpent has been successfully submavined, 
so there ів a lack of holiday-season subjects. The ` Johannes- 
burg Star " is, however, not at a loss as the following, quoted in 
" Car Illustrated," shows :— 

Petrol and steam have done much for modern transportation ; 
and have yet a long way to go in usefulness. But many ere con- 
vinced that the ultimate solution of the problem of locomotion is to 
be found neither in interne! combustion nor steam engines, but in 
‘electricity. The problem that remains is one of chemistry; and 
there are many wh ате awaiting the advent'of some bright yo ng 
man from the research laboratory to tell us the ingredients of the 
primary battery of the future—e battery in which the electrodes are 
to be permanent, and the energy is to be derived from the chemical 
action of the electrolyte itself. Не will have a device so simple that 
the chemist/s shop will be our charging station; he may be able 
to patent it, but he won't be able to restrict its use—so we motorists 
will be glad to provide for his declining years. When he arrives, we 
will be able to buy the stuff by the barrel or by the ounce ; or, if it is 
going to be a gas proposition, we will stop at the wayside station and 
buy not so many gallons of petrol, but so many atmospheres of 
oxygen or hydrogen, or whatever it is to be. 

They tell us there is enough energy in a pinch of radium to reverse 
the hydraulic engines of Niagara. Electric energy is developed in 
the reaction of chemical selts upon each other; every compound, 
every element, in fact, contains the potential energy of a coiled 


* * 


spring. When the bright young man comes out of the laboratory: 


with the secret of how to upset the ratchet of this spring, on that day 
we will cease to worry about geological survey reporte on the avail- 
able supply of coal and crude oils. Also on that day we will throw 
away all the super-structure of our cars except the springs and 
upholstery ; and we will mount the remnant on a pair of axlea, one of 
which—front or rear—will consist of the elongated halves of a self- 
differentiating electric motor. We will throw away radiators, 
magnetos, gear-shifting appliances that never grow up, smells, 
mean-effective pressures, clutches founde , on the doctrine of coeffi- 
cient-of-friction, the volumetric and thermal efficiency twins—all the 
ills, in fact, that a motorist carries around with him now, as sprung 
weight— except punctures. which we will always have with us so long 
as we ride on air. 
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Exeter has a way with its electricity department staff. 
During a discussion of the chief's salary the Council placed on 
record their, satisfaction. with the services of the Electrical 
Engineer, and, their confidence in his management, and that 
their refusal to increase his salary was no refléction upon his 
management or his professional ability. 

Very nice in its way, but how much sugar or coal does it buy ? 

* * * * | 


THIRTY-SEVEN YEARS AGO. 
{From Tue ELECTRICIAN, August 14, 1880, ] 
. Tue HELIGOLAND CABLE.—We regret to hear that the traffic 
through this cable is pro tem. interrupted : 

NEWCASTLE —The authorities at Newcastle have agreed to allow 
the representatives of the United Telephone Companies to lay under- 
ground wires for telephonic purposes. — > 

BraDFoRD.—The works at the new reservoir are being lighted by 
two of Mr. Crompton's lamps, so that the labour goes on continuously. 
It is said that the lamps are of 12,000 candle-power each. 

Dr. TANNER’S Fast.—While Dr. Tanner has been fasting, the 
Atlantic cables have been feeding. The companies have earned by 
the transmission of daily bulletins concerning the starving doctor's 
condition a sum probably not far short of the gate money pocketed. 

SUCCESSFUL CABLE GRAPPLING IN 2,000 FatHoms.—In our notice 
of this operation in last week’s issue, part of the last sentence in the 
first paragraph. was unfortunately misplaced. The words “‘ late 
chief officer of the Telegraph Construction & Maintenance Co.’s 
steamship ' Scotia’ " should be placed immediately after the name 
Captain Goodsall, to whom they refer. We take this opportunity 
of stating that the '' Chiltern " is still engaged in the work on the 
cable referred to in our notice. 


The Dehydration of Peat.—In a note in last week's neue of 
* Engineering," our contemporary refers to the late Count Botho 
Schwerin's experiment of about 15 years ago on the electro-osmotic 
dehydration of peat, dye-stuffs end other suspended. matter. 

It states that '' we were under the impression that his somewhat 
successful experiments on peat treatment had been abandoned, because 
he could not get rid of more than about 40 per cent. of the water by 


burning one-eighth of his peat for generating electricity. From the 
obituary notices we see, however, that the treatment had lately been 
improved and resumed. "The general principle of the process is that 
when water contains suspended matter, colloidal or not, in addition to 
small proportions of electrolytes, the different electric charges which the 
particles and the liquid assume between electrodes make these con- 
stituents travel in different directions—the water generally to the 
kathode, the particles to the anode. The electrodes were made of wire 
gauze, and the diaphragms of porous silica, &c., and so arranged that 
the water could inekle through them. Schwerin worked first in the dve 
works at Höchst, later he founded the Electro-Osmose Gesellschaft ; 
his partial success in purifying dyes, clay, and colloids. like glue and 
albuminoids and promoting dialysis probably diverted his attention from 
the problem of drying peat. "There are, however, no particulars available. 
about his improved peat process. The electrolytic decomposition ac- 
companying his osmose seemed to be unimportant.” 

French Rolling Mills.—It is reported that inquiries from France 
haye been made in the U.S.A. for 96 in. and 74 in. sheared plate 
mills and a 42 in. universal plate mill to be electrically driven. 
The specifications include three main mill motors, 100'small motors, 
shears, roll tables and from 9 to 15 heating furnaces. Lifting equip- 
ment, including 12 electric cranes, having capacities ranging from 
10 to £0 tons, will probably be bought in Europe. 

Natural Gas in Hungary.—Our contemporary “ Engineering ” 
reports that the town of Torda in Hungary, where the exploitation 
of natural gas has assumed large proportions, has installed a system 
of heating by natural gas for domestic and industrial purposes. 

The price of gas for factories and industrial purposes is stated to be 
1 heller per cubic metre. The Hungarian State Railways are illuminated 
with this gas, and, as the supply exceeds the local requirements, plans 
are under consideration for delivering it at Buda Pest (a distance of 
about 300 miles). A large electric generating station for the production 
of atmospheric nitrates, with a capacity of 20,000 H.P.,. and. large alu- 
minium works are projected, and in connection with both of these schemes 
test installations have been erected. А heller is about ,',d.. 
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ELECTRO-CULTURE. 


Efforts have been made from time to time to apply electricity for 
the benefit of agriculture. ' Since the outbreak of hostilities and since 
ths supply of home-grown food-stuffs has become so important, a 
more seri,us effort has been made to develop vacant land. gardens 
and allotments are to be seen in all districts, and the Government 
are making a serious effort to call for an increase of arable land in 
the season of 1918. Attempts are also being made to increase the 
yield of land under crops. Our readers are aware of the experiments 
as to the effect of an overhead electrical discharge upon crop pro- 
duction at Lincluden Mains Farm, Dumfries. These experiments 
are all the more worthy of notice because they are cond icted by a 
lady, but the added interest and inquiry produced by the published 
details of these trials has proved an incentive to others. [t is to 
be hoped, therefore, that definite information and exact data will 
shortly be forthcoming, in order that the farmer and the cultivator 
will be convinced of the merits of electrical treatment. 

Sundry installations have been erected in different perts of the country 
within the past few months. These will be able to furnish valuable in- 


formation at the end of the рк growing season, when the harvest is. 


stored and the results totalled. A very complete installation has recently 
been fixed in the extensive vegetable gardens attached to the residence 
of Sir Thomas E. Roberts, near Carnarvon. The whole of the installation 
was designed and erected by Messrs. E. M. Evans & Son, Ltd., Electrical 
Engineers, of Manchester. The equipment embodies careful experiment 
and long experience with high-tension apparatus together with more 
than ordinary insight and knowledge in general cultivation. At Car- 
narvon the epparatus is fixed permanently in a small shed, and is con- 
nected to the main cable which supplies electric light for the residence, 
the out-buildings and farm. The initial voltage is 220 volts continuous 
current, and passes through a controlling switchboard to the intensifying 
apparatus. The chief feature of the overhead wiring is the careful 
manner observed in insulating the wires, which are suspended over the 
respective garden plots—a uniform height of 7 ft. has been adopted in 
order to allow freedom for the garden staff to carry on the work of 
cultivation when the current is not in use. Abundant criticism has been 
levelled at the overhead discharge method of supplying electric current 
to crops, and the main argument used is usually the absence of detail 
appertaining to the purpose and direction of the treatment together .ith 
the lack of reliable data giving tangible results secured by this method 
of cultivation. It is, however, claimed by its advocates that there is 
every inducement to consider the system to be practical and that it can 
be easily applied for the benefit of crop production. 

The engineers of the Carnarvon installation are convinced of several 
important features which have not been previously noted. "They ar 
emphatically of opinion that the ionisation of atmosphere is but of 
secondary importance, though attention is being particularly paid to the 
influence of prevailing winds to widen the area of influence. Thev 
maintain the main effect of the discharge is noticeable on the soil, and 
that soils heavily manured are more effectively benefited by reason oi 
the latent humidity. The active result upon the soil is apparently due 
to the release and nitrification essential to the well-being of plant Ше. 
The dark green foliage and the building-up Of new tissue is evident proc 
of the greater vigour and increased growth of the plant. Furthermore, 
confirmation is provided of the fact that sunlight is detrimental for the 
discharge to be in operation at the same time (more successful working 
is obtained at sunrise and sunset); a time-switch can be automatically 
arranged to switch the current on and off at these times. This fact 
also emphasises the approximate degree of humidity necessary for the 
success of the discharge, as the amount of dew or latent humidity pre- 
valent at these periods are more or less helpful. "Whereas, in heavy ram 
the discharge is inclined to run to waste, owing to insulation troubles 
It must be borne in mind that the intensified voltage of 75.000 volts to 
100,000 volts has to be dealt with in a very different manner to the 
ordinary electric light voltage, and the methods of control together with 
the periods of working are important factors in the welfare of the 
installation. The current expended at Carnarvon is economical in 
working. The current required at the primary terminals amounts to 
450-460 watts per acre per hour (approximately only half a unit); the 
reason for the discrepancy is entirely atmospheric, the energy required 
being greater in proportion to the prevailing humidity to make up for 
the sundry current loss. This occurs on dull heavy days when mist ot 
heavy dew prevails, whereas on prevailing dry periods the efficiency is 
uniform. Enough has been said to show that additional knowledge is 
gained day by day by the application, and the improvement in the 
quality of crops is ample justification for the further trial and increased 
research into the merits of electricity as a practical agent working for 
the benefit of the farmer and the nurseryman. 


ELECTRIC STEEL IN U.8.A. 


“ Engineering " reports that the U.S.A. Government is expected 
to manufacture electric steel for both projectiles and stel castings 
at the earliest opportunity in various parts of the Unitea Stater 
Contracts will be placed for six 6-ton Heroult electric furnaces, and 
three of these will probably Бе installed at the new Government 
projectile plant at Charleston (W.Va.), while the other three will 
produce steel castings, one at the Washington Navy Ya:d. one at 
Puget Sound and one in the Boston area. 
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J. P. DEVINE CO., BurrFALo. 
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The' Devine Co. are well known in the United States 
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OONER or later the Factory Acts will 
compel good lighting. 


‘Why wait for compulsion, when money 
can be saved by dealing with the matter now? 


The greatest waste of to-day is that of 
artificial light in our factories. Millions of 
tons of coal are burnt, and much human 
effort is spent, to produce electric light, of 
which a large proportion is wasted in glare, 
and in the creation of shadows, and thus 
the light which was intended to add to our 
national efficiency is made to militate 
against it. 

With Simplex Steel Reflectors properly in- 
stalled, every ray of light is diverted to 
useful work, there is no glare, and there is 
“Efficiency and Economy.” 
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HYDRO-ELECTRIC UNDERTAKINGS IN SPAIN. 


According to а Spanish authority, Senor Urrutia, the capacity of 
the hydto-electric works of Spein may be taken as 1,437.00 kw., 
though others put it at 2,000,000 kw., but by constructing barrages 
the figure could be increased to 3.020.072 kw. 


When the country's resources are fully developed the annual pro- 
duction of power is estimated to be 10,000,000,000 units, or equivalent 
to from 30 to 40 million tons of coal per annum. Up to the present 
only about a tenth of the available resources has been utilised, repre. 
senting an annual output of 750 million units. 

M. Sallior gives some interesting particulars in “ La Nature " of the 
principal undertakings in the province of Catalonia. The most im. 
portant is the Sociedad Eléctrica de Catalufia, and was founded in 1911 
under the joint auspices of the Cie. Générale d' Electricité and the Sociéte 
Suisse d'Industrie Electrique. It has nearly 30,000 consumers and 
supplies annually about 120 million units of electrical energy. The 
water power is derived from the falls of Rio Flamisell, a tributary of 
the Noguera Pallaresa (the latter being a tributary of the Rio Segre, 
which flows into the river Ebro). The Flamisell basin comprises a series 
of 25 natural lakes at altitudes of from 2,000 to 2,600 metres and pro- 
vides a reserve of 14 million cubic metres of water, capable of increase 
to 22 millions. The region in which these lakes are situated is subject 
to very low temperatures (the mean being 25?C. below zero) in winter. 
No difficulty, however, is experienced ; a layer of ice about 1 metre thick 
forms at the surface, below which the water remains liquid at its tem. 
perature of maximum density. Tunnels or open channels arc resorted 
to, being, necessary, moreover, to protect the works from avalanches. 
The water from the lakes is conducted by tunnels to the Fatangento 
lake, which itself constitutes the general reserve from which the eupply 
is taken. These tunnels terminate in a supply basin, whence the 
pressure supply lines start. The pressure supply lines, 2 km. in length, 
distribute the water to the power station 835 metres downstream. A 
barrage raises the water-level in the Estangento lake, the supply line 
being arranged in the barrage itself. Reinforced concrete bridges are 
used for carrying the supply channels over the Rio Flamisell. These 
channels are coupled in pairs and distribute the water to two groups of 
4 units each of 6,600 H.P., and to two further groups used for exciting 
the alternators. The station at Capdella has plant of 38,000 m.r.. the 
effective horse-power being 30,000. Another station is being constructed 
at Molinos 7 km. below Capdella. Apart from the Capdella station the 
company has erected two others, one with steam generating plant at 
St. Adrian of 40,000 н.р, and the other at Ribas of 4.500 н.р. The 
St. Adrian station is fully loaded. The high-tension line, which is 
formed of six copper wires 10 mm. dia., is carried on steel towers. Chain 
type insulators are employed The company. which will shortly have 
available 94,500 н.р., possesses four distributing centres, transforming 


` the energy from 80,000 volts to 22,000 and 11,000 volts, and nearly 400 


secondary transformer stations. 

` Another important concern is known as the “ Riegos y Fuerza "(^ Іт. 
gation and Power "), and is situate to the south-west of Barcelona. 
The Rio Noguera Pallaresa has been barraged at Trempo and utilises 
also the water of the Rio Segro, between Lerida and Seros. At Trempo 
(Talarno power station) a concrete barrage has been erected 82 m. in 
height, 290 m. in length, and with a breadth of 70 m. at the base and 
4 m. at the top. This gives an immense reservoir of 200 million cubic 
metres, which is delivered at from 12 to 50 cubic metres per second. The 
generating station, situate 300 m. below the barrage, houses three 
turbines of 12,000 н.р; each driving an 8,000 kw. 6,000 volt three-phase 
alternator. On the Rio Segro, near Lerida, is another barrage 390 m. 
in length and 6 m. in height. The supply channel, 20 km. long, leads 
to the Seros generating station. The reserve of water is 20 million 
cubic metres. The station contains four turbines of 11,000 н.р. to 
14.000 H.P., working under a head of 46-49 m., and each driving an 
8,000 kw. alternator. Behind the turbine room is a transformer house 
containing four three-phase 13,333 kw. transformers, each formed of 


three monophase transformers of 4,444 kw. connected in delta. These 


raise the pressure from 6,000 to 110,000 volts. The energy is distributed 
by a 110,000-volt double six-wire conductor from Trempo to Camarasa. 
from Seros to Camarasa and from Camarasa to Sans. Each wire 5 
formed by a hard-drawn copper conductor of 107 sq. mm. cross-section, 
and the total length of the 110.000-volt line is 220 km. (about 136! 
miles). At Sans, an industrial suburb of Barcelona, there is a trans 
former station for reducing the pressure from 110,000 to 25,000 and 
6.000 volts. The 25,000-volt pressure is used for aerial distribution in 
the neighbourhood, and for connecting up with the old steam generating 
station of the company, which is now used as an emergency station. 
Tho underground network of Barcelona is ted from ‘the 6,000- volt lines 

Another undertaking, the Compania Catalana de Gaz y Electricidad, 
which distributes energy to Barcelona, utilises a fall on the Rio Esera 
in the province of Huesca. The station, not yet complete, will comprise 
three groups. The capacity will be 7,000 kw. and energy will be distri- 
buted at 110,000 volts to Barcelona by а three-wire line 22 km. in length. 
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Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 


| Exploders. 


Shot Firing Cables. Patent No. 8722/17. 


Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 


No! This is not a further example of fright- 
fulness ; but merely an illustration of how our 
new Self Aligning Contacts adapt themselves to 


Paper Pinions. extreme conditions. 

Fuses and Fuse Wire. | | А 
Electric Welders. In spite of the unusual aberration of the clips, 
Telephone Cords. conductivity is not impaired. 

Annealing Furnaces, | : 

Tramway Insulation. Much of the trouble experienced with fuse contacts 

Overhead Equipment. is due to imperfect alignment, resulting in high 


resistance, and consequent heating, followed by 
permanent deterioration of the clips, all of which : 
are obviated by our new device. 


Electricity Meters. 
Knife Switches. 
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HYDRO-ELECTRIC POWER IN NEW ENGLAND. 


Extensions of the generating plant, transmission lines and sub- 
station equipment of the Ne=- England Power Co., estimated to 
cost about $7,000,000, are projected. 

The “ Electrical World ” reports that the urgency of the coal situation 
and the rapidly increasing demands for power make the extensions 
necessary. The company owns hydro-electric and steam driven stations, 
supplying electrical energy to the extent of 70,000 kw. in five of the six 
New England States and also in New York State. Through reciprocal 
power contracts the company is also connected up with plants whose 
installed capacity totals 100,000 kw. For the year ended May 31 last 
the company's output was 271,000,000 units compared with 203,000,000 
units in 1915-16. The recent peak load reached 67,000 kw. and at 
present the output is over 1,000,000 units a day. Within the last year 
the average price of coal in New England has risen from about $4 to $9 
per ton. The demand for industrial power has increased and it is now 
proposed to raise the transmission pressure from 66,000 to 110,000 volta, 
to increase the capacity of three of the sub-stations and to build & new 
hydro-electric station of 22,000 kw. initial capacity in the Upper Deer- 
field Valley in Vernon. Two of the company's sub.stations will be of 
12,000 kw. and 30,000 kw. capacity respectively. In order to improve 
the power factor of the system a 7,500 kw. G.E.C. synchronous con- 
denser is being installed at Woonsocket sub-station ; about $100,000 
will be expended in increasing the capacity of the Greendale sub-station 
from 11,000 kw. to 24,000 kw. and about $225,000 will be expended on 
Rhode Island sub-station enlargements. A new sub-station is also to be 
built at North Adams (Mass.) at a cost of $75,000. The immediate 
generating facilities will add 150,000,000 units to the generating capacity 
and will mean a saving of 300,000 tons of coal annually. 

The Massachusetts Waterways Board recently considered plans for the 
construction of an additional 66,000-volt line across the Connecticut 
River at Springfield for the supply of power to the Springfield Street 
Railway by the Turners Falls Power & Electric Co. It was reported 
that there were increasing difficulties by electric railways in securing 
capital to provide for power plant extensions. A sum of $1,500,000 
would be required for the Springfield Co. in order to provide an adequate 
power supply of its own. That and other companies were, therefore, 
turning to the large hydro-electric systems for relief. (Coal had greatly 
increased in cost and it was said that on account of delays in receiving 
coal the road came within 12 hours of complete shut-down several times 
last winter. About 35,000,000 units were generated ycarly at the 
company's station, but it was hoped that by 1919 the road would be 
fully supplied by the Turners Falls (Со. 
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ELECTRIC TAXICAB SALE AND RENTAL SCHEME. 


The Fashion Automobile Station (Inc.), of Chicago, which is ala 
an agency for electric automobiles, has developed a battery rental 
and exchange plan in connection with the sale of new cars. 


The new “electric,” minus the battery, is sold for $1,485. The 
battery for the car is then rented for $15 per month, plus $1 per battery 
change. The cars are equipped with a specially designed battery rack, 
во that the battery may be changed in 2} minutes, or in less time than it 
takes to fill a petrol tank. Changes can be made at any of the five 
stations strategically located in Chicago and its suburbs. This plan 
supplies the user with unlimited mileage from a standard battery ; it 
relieves him of investment in а battery ; it assures him that his battery 


- will always be under expert care, and, if he is out of the city, it permits 


him to eliminate battery costs and depreciation during periods longer 
than one month. The Electric Vehicle Section of the National Electric 
Light Association is advised that this method saves the customer about 
20 per cent. on his original investment and relieves '' electric "' driving 
of all uncertainties, and that a similar plan with electric trucks has been 
used successfully in Hartford (Conn.) for over three years. 


ELECTRIC WELDING OF BOILER DRUMS. 


' According to the “ Iron Age," the welding of the joints of boiler 
drums is being advocated in America. 


Drums are to be used up to 60 in. in diameter, and in order to beara 
pressure of 300 lb. to 500 Ib. the thickness of the plate will be very close 
to2}in. There are several methods of making this joint by spot welding. 
but the one favoured is the pencil form of electric welding. The tem. 
perature of the added métal in the gaseous and electric carbon type, 
wherein fluidity is a condition, approaches 2,800°F. to 3,000°F., while 
in the electric pencil method the temperature of the metal being added is 
not more than 1,500°F. Although the electric heat reaches an estimated 
temperature of 6,500°F. to 7,000?F., in this process the metal wire does 
not have time to reach this temperature before it is added to the plate or 
in the usual groove which is to be filled with the welding metal. Tests 
show that for pressures of 500 lb. per square inch, and with plates of 
24 in. or similar thicknesses, this method of welding makes a better joint 
than straps and rivets. To make sure that a joint so made will be 
stronger than the plate, it is only necessary to keep on adding new metal 
until the cross-section on both sides amounts to more than the plate 
itself. 
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Industrial Reconstruction. 


WE are glad to note that the Ministry of Labour has re- 
quested the Federation of British Industries to consider the 
recommendations in the Whitley Report, and that the Federa- 
tion has now subn.itted a memorandum on the subject. The 
tone of this memorandum is sympathetic, and there are but 
few points on which disagreement is expressed. It will be 
remembered that the Whitley Report recommended Works 
Committees, District Committees and National Councils. The 
present memorandum expresses the view that devolution of 
constructive work to District or Works Committees would 
be very dangerous—development should be only in the light of 
experience. The general principle is laid down that there 
should be centralisation of policy and decentralisation of ad- 
ministration. As a general statement this is likely to meet 
with approval. It is also suggested that there should be 
Councils of Industry, consisting of representatives of em- 
ployers and employed in each group of trades forming an 
industry, and that there should be a National Industrial 
Council representative of all industries. It is not quite clear 
whether the latter already forms part of the scheme in the 
Whitley Report, but ір any case it is desirable. The important 
suggestion is made that the Works Committees should be en- 


tirely composed ef representatives of the employés, elected. 


by secret ballot and quite voluntary ; also that their duties 
should be confined to reporting breaches of agreement. We 
doubt whether this function is sufficiently wide. Such 
matters, however, are open to discussion. The important 
point, at the moment, is that the F.B.I. should proceed to 
play & part, which it is more qualified to play than any other 
employers’ organisation, in arranging a mutually satisfactory 
basis for the co-operation of Capital and Labour. 


. British goods that were obtainable. 


Hiding Their Light Under a Bushel. 


Іт may be questioned whether innate modesty із the reason 
why many of our manufacturers keep the public in the dark 
as to what еу are doing. From time to time we hear rumours 
that British firms lack commercial spirit, and that through lack 
of enterprise they allow foreign competitors to take the market. 
On the other hand, we are assured at intervals that there is 
little truth in such allegations. Occasionally, however, specific 
cases of lack of enterprise are brought to our notice, and in our 
correspondence columns this week some cases of this kind will 
be found. The letter carries a nom de plume, but we may say 
that it is written by a well-known engineer who is responsible 
for important works in India. His letter is called forth bv a 
note in our issue of May 11th, in which attention was drawn to 
the prevalent idea in New Zealand that British manufacturers 
were not accustomed to making high-tension plant. Our 
correspondent gives several instances in which buyers, although 
anxious to support British firms, knew little or nothing of the 
American and German 
firms permit no such ignorance, sending out a dozen or more 
pamphlets to every one of British origin. The result is in- 
evitable. Another point to which our córrespondent calls 
attention is the great difference between American and .Eng- 
lish advertisements. In American journals the advertisements 
are frequently varied, and give a good deal of information as to 
what the advertiser can do and has done. In English journals, 
on the other hand, the advertisements, as often as not, are of 
the type that give little information beyond the name of the 
advertiser. The matter resolves itself into the question: Is 
it worth while to give information in the text and advertise- 
ment columns of technical journals? We agree with our 
correspondent that there is much to be gained by so doing. 
These things may seem matters of detail, but their neglect 
ultimately leads ta the trade passing into foreign hands, more 
particularly where engineers in distant lands must depend upon 
advertisements and trade literature for much of their initial 
information. 

Sgt 
Salaries of Technical Teachers. | 

We are glad to note that Mr. Fisher, President of 
the Board of Education, has appointed a Departmental 
Committee to inquire into the principles which should 
determine the fixing of salaries for teachers in secondary and 
technical schools. This Committee is by no means before 
its time. The teaching profession has come to be associated, 
if not with penury, at least with extremely modest means. 
That this state of affairs should not continue is one of the 
objects of the Association of Teachers in Technical Institu- 
tions, and this Association has now issued a scale of salaries, 
which will be found in another column, and which it is felt 
should be a minimum. We think it will be agreed that the 
proposed scale is not excessive. The time has long since 
passed when even the village school teacher was “ passing rich 
on £40 a year.” And quite apart from the ordinary needs of 
body and soul, it should now be recognised that a good teacher 
is more than worth his salt. In the coming commercial com- 
petition between one nation and another the struggle will fall 
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largely on the shoulders of the rising generation. Good 
teaching gives the necessary preparation for the struggle ; 
bad teaching may result in the formation of ideas that must be 
unlearnt at a later date at the cost of valuable time, thus prov- 
ing a serious handicap. Apart from the important work which 
lies in the hands of the teacher, it should be remembered that 
the training of a teacher who is well qualified is laborious, 
lengthy and costly. Unless suitable salaries are paid it is 
useless to expect that the right men will be attracted. 


———— ÀÓ—M Á(f Ó o D «9 —— —— 


Electrical Equipment for U.S.A. Fleet.—The “ Electrical 
World ” reports that the Emergency Fleet Corporation of the 
United States Shipping Board recently called for tenders for 
375 10-kw. generator sets, 375 switchboards and 375 18 in. 
electric searchlights for the emergency fleet. The Corporation 
will shortly be in the market for the wiring equipment required 
for the smaller vessels. Inthe big Naval station to be equipped 
at Hampton Roads the “ Electrical World " reports that “© А 
great series of coast artillery batteries, electrically operated, 
will be constructed, as well as ‘piers, storehouses, oil storage 
tanks, training stations, &c." 

Operating Details of Gas Producers.—An interesting 
pamphlet on this subject by Mr. R. H. Fernald has been issued 
by the Bureau of Mines, Washington. The author deals first 
wth the present status of producer gas plants and the character 
of fuel used in gas producers. He then gives the replies re- 
ceived from numerous owners of producer gas plants in reply 
to letters sent out by the Bureau of Mines enquiring as to the 
character of fuel used, the reason for not using local fuels, and 
the necessity for low sulphur content. A number of other 
points are also dealt with, such as the quantity of water used, 
pre-ignitions, gas pressures, temperatures, &c. 

The Human Side of Engineering.—'' Metallurgical and 
Chemical Engineering " states that the International Com- 
mittee of Young Men's Christian Associations has now 
enlisted in the United States 4,500 college men, who read each 
week to 100,000 working men and bovs, teaching English to 
foreigners and giving instruction of various kinds. It is now 
suggested that there should be a college course on th» human 
side of engineering, in which there would be 12 sections, in- 
cluding such subjects as the human factor in industry, indus- 
trial organisation, the ethics of engineering in business, the 
progress of tvpical companies, and the engineer's responsi- 
bility for service, &c. 

A National Committee on Illumination in the United 
'States.— It is announced that a National Committee on Lighting 
has been formed in the United States. The Illuminating 
Engineering Society (U.S.A.) has been given the opportunity 
to co-operate on this committee with the Council of National 
Defence. The committee will advise on all matters relating 
to this subject that come within the scope of the Committee on 
Labour, including the preservation of the health and welfare 
of wcrkers. This work will deal primarily with the lighting of 
all factories, mills, industrial establishments and other work 


places, especially munition plants, Government shops, arsenals ` 


and all concerns directly under contract to the Government. 


Temperature Measurements in Bessemer and Open Hearth 
Practice.—A bulletin by Mr. б. K. Burgess under the above 
title.was recently issued by the Bureau of Standards, Washing- 
ton. The author describes a number of experiments, and finds 
that the problem of temperature measurement and pyrometric 
control of furnace casting and ingot teeming temperatures 
present no serious difficulties, Коз this purpose optical 
pvzometers using monochromatic light are recommended, and 
the necessary corrections for emissivity of metal and oxides 
to give true temperatures are well known. Among other 
results it is shown that the temperature of the roof of an open- 
hearth furnace bears no necessary relation to that of the metal 
bath. the former varying from 1,550?C. to 1,750°C., the latter 
usually between 1,6007C. and 1,6707 C. 

Fuel Saving.—A circular issued by the University of Illinois 
Experiment Station (Urbana, Illinois, U.S.A.) discusses the 
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chief factors involved in the installation of a satisfactory house 
heating svstem and the most economical methods of firing 
soft coal and operating heating plants. The properties of fuels 
and the processes attending their combustion are discussed in 
a fashion intended to help the ordinary householder. Tables 
giving the trade names, geological names and average heating 
value of the coals of the central western area are given and a 
chart is presented to show the relative worth of coals of 
different heating values. Coloured diagrams are employed to 
illustrate heat losses and means of overcoming them, and 
devices for regulating house heaters are shown by drawings, 
the value of proper chimney height, air-tight flues and various 
dampers and regulators being explained. Copies of the circular 


(price 10 cents) are obtainable on application to the Experi- 


ment Station. 


Production of Sulphuric Acid.—In a Paper read before the 
Society of Chemical Industry by Mr. H. M. Ridge oh the 
Utilisation of the Sulphur Contents of Zinc Ore," it is pointed 
out that the cheapest source of sulphuric acid is zinc оге. In 
1913 Germany made 540,000 tons of acid from this source ; 
in 1915 the United States made 410,000 tons, but in the whole 
of the British Empire less than 25,000 tons was so produced 
in 1913, and up to 1916 the position had only slightly altered. 
In 1913 our consumption of spelter amounted to no less than 
224,000 tons, of which 74 per cent. was Imported. After 
allowing for the metal made by the refiners we imported about 
166,000 tons of spelter and zinc in other forms. If this 
quantity were made from blende, the roasting fumes could be 
used to produce annually 400,000 tons of 140? Tw. acid. 

Daylight Saving in the United States.— We notice that 
among other war measures being proposed in the United 
States a Bill has been introduced by Senator Calder on Day- 
light Saving. It is suggested that the period of the change 
should be trom the last Sunday in April to the first Sunday 
in September and the Bill, if passed, would become legally 
operative next year. Apparently the enthusiasts for the Bill 
would like it brought into operation immediately, but in view 
of the lateness of the season this is of doubtful utilitv. The 
“ Electrical World," in commenting on the matter, sees no 
objection to the change, which has been accepted as beneficial 
in Europe. But it expresses a warning against exaggerated 
estimates of the saving it is likely to accomplish. Experience 
in England suggests that the saving at any rate is not large, 
and there is no reason to expect otherwise in the States. The 
chief advantages of the measure are recognised to be social, 
and it is mainly by its effect on public convenience and health 
that its utility must be judged. 


Electrical Resistivity of Iron Alloys.—In the " General 


Electric Review ” (U.S.A.) T. S. Fuller gives some particulars 


of the electrical resistivity of iron-nickel, iron chromium, iron- 


cobalt, and other special allovs. The values are given for 
various percentages of the ingredients mentioned, and the 
results may be briefly summarised as follows :— 


Range of 
Alloy. elec. resistivity, 
microhms per cm.?. 

Itorn:nickel. 12. eset eve cesa e a exu REC Cu Ces Pa ka 11-8- 86-3 
Iron CNT OMIM uocem siae vesveuseeexacusccésaw n buds 12-0- 60-0 
Iron-cobale е оаза n es EORR edens а е 9.7- 20-0 
lron-nickel-chromium | .................. cerne 11:8-1130 
Jron-nickel-manganese .................... eee ee eee 11-8-103-0 
lron-nickel-chromium-manganese | ............,.... 11:8-111-0 


The attainable resistivity is naturally governed by such 
factors as the amount of materials which will form a uniform 
alloy, the tendency to oxidation, capability of being worked, &c. 


Investigations on High-Tension Cables.—In a thesis sub- 
mitted to the Massachusetts Institute of Technology, Mr. T. 
Hada discusses some of the qualities of the stranded high- 
tension cable, the potential gradient at the surface of which 1 
greater than that at the surface of a solid wire of the same 
cross-section. In a stranded cable the minimum potential 
gradient, or the maximum breakdown voltage, 18 practically 
at the position where D/2h —e, where D is the inside diameter 
of sheath, № the circumferential radius and e=2-718. This 18 
the same as in the case of the single-core concentric cable. 
In a multi-core cable, however, the maximum breakdown 
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voltage is nearer to the centre of the sheath than this position. 
The breakdown voltage can be calculated from the formula 
V,—V,=Kd log D/d, where V,— V, is the P.D. between the 
wire and sheath, D the inside diameter of sheath, d the diameter 
of the wire (in cms.)+K is a constant for the material. The 
author gives various diagrams enabling this to be calculated 
in different cases. 

* Hightensite.' ' —A new moulding insulation under the name 
of ^ Hightensite " has been put on the market by the Park 
Royal Engineering Works, and has been developed to replace 
the German product “ Stabalit." *'' Hightensite ” is said to be 
an improvement upon ''Stabalit" in certain respects. Its 
dielectric strength is over 20,000 volts per millimetre, and the 
material is non-hygroscopic and non-inflammable. Its limi- 
tations are that it cannot be used in connection with oil, and 
is not suitable for great heat, owing to the fact that rubber із 
an ingredient. It is a hard, close substance, and when used for 
distributors or other running Contacts it does not wear away or 
carbonise. It is stated to be specially suitable for moulded 
articles, with or without metal fittings. Samples which have 
been submitted to us show that the material can be turned 
very satisfactorily, as easily as ebonite. Further, it js appa- 
rent that an excellent finish can be given to the surface, and 
metal inserts appear to present no difficulty in moulded parts. 


An Electric Locomotive for Experimental Service.—The 
Pennsylvania Railroad Co. has recently built a 240-ton electric 
locomotive with a tractive effort at maximum speed of 87,200 Ib. 
The locomotive will be used for experimental service on the 
company's electrifed lines at Philadelphia, and possibly on 
the Norfolk & Western mountain electric section In anticipa- 
tion of the electrification of the Allegheny Mountain branch of 
the railroad between Altoona and Johnstown. 

.. The locomotive is designed to handle 3,350 tons at 1 per cent. grade. 
The “ Engineering News Record ” states that two of the engines, one 
pushing and one pulling, will be able to haul a 3,900-ton train at 20-6 
miles per hour up the 12-mile 2 per cent. grade line from Altoona to 
Gallitzin, or a 6,300-ton train up the 25-mile 1 per cent. grade from 
Johnstown to Gallitzin. А feature of the new locomotive is the placing 
of the motors ahead of the drivers, adjacent to the pony trucks. There 
are four motors, each with a rating of 1,200H.p. Two motors are mounted 
on each unit. The units are articulated, but there is only one car body 
for the two units. Asin the Norfolk and Western electrification, energy 
is supplied on the overhead system at 11,000-volt single-phase 25 cycles. 
Only one normal operating speed (20-6 miles per hour) is arranged for, 
as this speed is the maximum that is considered safe for the heavy trains 
which the locomotive will be required to handle on the grades of the 
Altoona division. A speed of 10-5 miles per hour can be obtained by 
connecting the motors in cascade. The locomotive, which is 76 ft. 6] in. 
over all, was built at the company's Altoona shops, and the Westinghouse 
Electric Co. furnished the electrical equipment. 

Magnetic and Other Properties of Iron-Aluminium Alloys 
Melted in Vacuo.—4A bulletin (No. 95) Issued by the Uni- 
versitv of Illinois Engineering Experiment Station describes 
some experiments by Т. D. Yensen and W. A. Gatward оп iron 
and aluminium alloys melted in vacuo. It is claimed that the 
alloys so prepared are less contaminated by impurities than 
those hitherto obtained, and contain only 0:01-0:02 per cent. 
carbon. Aluminium is stated to be a more powerful deoxi- 
diser than silicon, for it does not commence to combine with 
ircen until all oxides present are reduced, and it readily forms а 
solid solution with iron. The tensile strength of the уа 
alloys increases in direct proportion to the aluminium content 
up to 6 per cent., the ultimate strength being 85,000 lb. per 
square inch in the unannealed state, and | 10,000 1 m 
nealed. The corresponding figures for pure iron area i 
and 35,000 Ib. Aluminium in small quantity. like silicon, has à 
beneficial effect on magnetic properties. The best alloy, ad 
' taining about 0-40 per cent. of aluminium, has à x 
permeability above 35,000. For higher aluminium conte! ^ 

; i lly decreases. The specific 
the magnetic quality gradually :erohma for every 
electrical resistance increases about 12 micro - us Kou 

1 per cent. aluminium added, but above Aper vene 


l d lly. JUET 1 
Increase falls off graduali) Тр an article in “ Engi- 


Electricity on Canadian Farms.- 
neering," some interesting data are given on the use of electric 
| Мт. Н. A. Robson, 


| ‘cultural work in Canada. М 
id А Projected Hydro- Electric System for the 


Province of Manitoba," remarks that the cost of generating 
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and distributing power in Manitoba is at present calculated to 
be as high as 12-27 cents per kilowatt-hour, which is practically 
prohibitive. In Edmonton, on the other hand, the charge 
for power is 6 cents for the first 100 kw.-hours, falling to 2 cents 
when the number of hours exceeds 5,000, and in some parts of 
the Dominion a rate as low as 3 cents per kilowatt-hour is in 


force. On this basis the following table has been constructed: 
Cost of Electric Ploughing at 3 cents per kilowatt-hour. 

Depth of furrow (inches) ............................ 83 .. 10} 
Acres per HOUT «ocio ses seven yp EEN CP TRE UE 2-25 ... 1:92 
Minutes per acre ...................-.......... тй 27 ... 31 
Kilowatt-hours per acre .............................. 19-2 ... 23:2 
Cost of electricity per acre (cents) ................ 57-6 ... 69-6 
Wages per acre of three men (cents) ............. 20  ... 24:9 
Total cost of ploughing per acre (cents) .......... 71:6 ... 94:5 


Against such figures, it is pointed out, other prime movers, such 
as engines driven by steam, gasoline, coal, oil or gas compete 
very unfavourably. 


Magnetic Properties of Manganese and of Some Special 
Manganese Steels.—A Paper on this subject was read recently 
by Sir Robert Hadfield, F.R.S., and Messrs. Ch. Chéneveau and 
Ch. Géneau. The research has had for its object the investiga- 
tion of the mass-susceptibility of manganese metal, and of 
certain of its alloys with iron and other metals. Manganese 
itself, when free from occluded gases, is para-magnetic, its 
value of x being --11-0х 1052-2 per cent. This corresponds 
on Weiss's theory to a number of magnetons equal to 6. The 
removal of occluded gases is essential, as the ferro-magnetic 
properties of certain specimens of manganese is shown to be 
due to the presence of hydrogen. The manganese alloys inves- 
tigated, with one exception, are all paramagnetic, x varving 
from 17-0x 1075 to 259-0x 1079. An endeavour is also made 
to correlate the values of the mass-susceptibility with the com- 
position of the allovs. In this connection it has been shown 
that the quantity of manganese within the limits investigated 
has very little influence upon the susceptibility, whilst increase 
of carbon tends to decrease it. In general it is concluded that 
in these special steels the susceptibility decreases as the 
carbon-manganese ratio increases. The carbon-manganese 
ratio being constant, addition of chromium, nickel or tungsten 
raises the susceptibility. The addition of copper to a man- 
ganese-nickel steel also raises the susceptibility, this notwith- 
standing the diamagnetism of copper. 

Industrial Electric Heating in Canada.— At a meeting of 
the Canadian Electrical Association held last month a report 
of the Committee on commercial light and power was pre- 
sented. This report besides covering the more usual and 
general uses of electricity dealt at some length with a number 
of important uses which directly or indirectly mean a sub- 
stantial increase in the demand for power. Some of the uses 
and processes referred to are given below under several sub- 
headings. In order to indicate the relative importance of the 
various processes to the electrical industry indication is given 
when possible as to the amounts of power involved in each 
and the energy consumtion per unit of product, and these data 
have, therefore, been included. 


‘ Arc Heating Processes. | 

Energy consumption 

Product. in kilowatt-hours. 

Calcium carbide з... «о.е .... 1-2 to 1-6 per Ш. 
Ferro Silicone... ccccsccccersccccencesceceeccncssesenerevesees 3:0, 50 ,, 
Ferre manganese ...cscccseeeceseveesescatecscarseessccares 2:05 40 Уз 
Ferro titanium | 14... coerente x 24 $5 50 s 
Ferro nickel .........2. etn mH 50, 70 ,, 
Ferro molybdenum ......4..4. eem] 3:0,, 60 ,, 
Ordinary steel ................ ИТАР РАСЕ „. 0-3, s 3 
Tool steels......... «een nmm кера s | ‘5 S "S 
Du uid bocccecectt ovest toes eseocecn "acceso P PPPPPPPPPE 0-7 ” 1-2 is 
INC п... eee potett ме о е оона отео РҮҮ ‚жөө тое "T f 


trogen fixation, 7:5 kw.-hours per lb. of conc. 
Ene acid by the arc or 2 kw.-hours per Ib. of 


ASAR Resistance Heating Processes. 
Calcining coal (carbon electrodes).......... eee е 4 рег 1Ь. 
Graphite . =... en РИИ ЫЛ: г: i 
Carborundum »~...ssesseersesereersesee ЛОГ T S T е 


alundum, &c.)....--- 

trolytic Processes. 
олла, 10 to 20 per lb. 
s 20,410 , 


Bauxite melting (chrystolon, 


‘eeoose cov ene 
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THE ELECTRIFICATION OF THE RIKSGRANS RAILWAY. . 
(Concluded from page 771.) 


eis | LOCOMOTIVES. 


Freight Locomotives.—The design of the freight locomotives was 
based on the following conditions :— ZEE 


Two locomotives shall be able to pull a train weight of 1,855 tons, 
and the speed on a | per cent. grade shall not be less than 30 km. 
per hour. The maximum speed is 50 km. per hour and the total 
running time on the Kiruna-Riksgrans Section із 3 hours and 20 
minutes. 

One locomotive shall be able to pull a train of empties of 455 tons 
car weight and one idle locomotive, and the speed on a 1 per cent. 
grade shall be 40 km. per hour and the total running time 2 hours 
and 56 minutes. 

The locomotives shall, however, be so designed that à maximum 
speed of 60 km. per hour can be allowed. 

Two locomotives together shall be able to haul two ore trains to 
Riksgränsen and return with two trains of empties to Kiruna each 
day. In similar train service the locomotives shall work six days in 
succession and each locomotive should be able to make a total of 
90,000 km. per year. 

The energy consumption shall not exceed 22-6 watt-hours per 
ton-km. for ore trains and 23-9 watt-hours per ton-km. for empty 
trains. 

The upkeep was guaranteed not to exceed 12-5 óre per locomotive- 
km. 

The energy consumption per trip was estimated with 15 per cent. 
margin to average 1,360 k.v.a., and to amount to a maximum of 
2,150 k.v.a., the stops at the stations being neglected in this esti- 
mate. : 

The locomotives are of the articulated type with six driving axles. 
In each МЇ locomotive is installed a motor, which works оп the 
drivers through cranks, jack-shaft and connecting rods. Both the 
locomotive halves are identical, each being divided into a driver's 
cabin with necessary control apparatus and a machinery compart- 
ment containing transformer, motor and switchgear. The general 
arrangement of the locomotives is apparent from Fig. 4. - 

The driving machinery is strongly designed and calculated for 
using the total adhesive weight at an adhesion coefficient of 0-27] 
corresponding to approximately three times the average drawbar 
pull in ordinary train service. Cranks and pins are forged in one 
piece and afterwards pressed on their respective shafts. Above the 
locomotive frame is erected a wooden body covered with sheet-steel. 
The body is furnished with carefully fitted windows and necessary 
ventilation system 

The brake system is arranged for compressed air, automatic and 
direct acting brakes being furnished. А 10 H.». compressor is 
installed in each half locomotive for furnishing the compressed air 
to the brake system and also for the whistle, for sanding and for the 
pneumatic control of electrical apparatus. 

The general arrangement of the electrical equipment is apparent 
from the diagram in Fig. 5. From the pantagraph collector, the 
high tension current is led into the two halves of the locomotive, 
through the oil switches to the transformers. The two collectors 

. are electrically connected through a conductor installed on the roof. 
The oil switches are pneumatically operated and furnished with 
overload release. They can also be closed by manual operation of 
the air cock for closing. : 

The main transformer is oil-cooled and arranged with 18 voltage 
taps on the low tension side and besides a few taps for current for 
various purposes such as auxiliary motors, heating elements, &c. 
In order greatly to increase the cooling surface the oil tank is 
furnished with double rows of cooling pipes welded to the tank. 
Current is furnished to the driving motor from the low tension side 
over a three-legged choke coil (see diagram). Ordinarily the three 
legs of the choke coil are connected to three adjacent taps on the 
transformer; the connections are changed on one leg at а time. In 
this way is Secured the advantage, that the current in the motor is 
divided in three parallel paths, with only one-third of the main 
current in each path, which makes the design of the contactors 
much easier and cheaper. This system is a further development of 
the scheme using a two-legged choke coil which has been used many 
years for the same purpose. 

The contactors are electrically operated. The control current is 
taken from the main transformer. Heavy rupturing contacts with 
magnetic blow-out are furnished. Іл order to prevent short cirevits 
in case of faults in the control system, the contactors are electrical ly 
interlocked with each other. All the contactors together with con- 


trol wires are firmly mounted in a frame which can easily be moved! 
out of the locomotive. | | 

Two controllers are installed in each of the driver’s cabins for the 
control of the locomotives, and these are furnished with reversing 
switch and main operating cylinder. The many running points, 
which are necessary on account of the heavy train weights and the 
large voltage drop in the line (with maximum traffic up to 30 per, 
cent.), makes a larger number of control circuits necessary. On these 
locomotives it has been necessary to use two coupler sockets in each 
end, besides the electrical coupling between the two locomotive 
halves. | . 

The driving motors are compensated with commutating poles and 
designed to operate on an average voltage of 200 with a normal 
speed of 190 revs. per minute and, a maximum speed of 300. The 
average current is about 3,000 amperes, but can reach 5,000 amperes. 
on starting. The stator, rotor and commutator spiders as well as 
brush rocker are made of steel, and the clamping rings of brass. 
The motors have 24 poles with an air-gap diameter of about 200 cm. 
The rotor winding is connected in parallel. The commutating poles 
are fed in shunt from a special winding on the main transformer, 
and in this circuit is also connected the field winding and a small 
ohmic charging resistance (see diagram), all for the purpose of 
securing the proper phase displacement of the commutating field, 
which must compensate for both the reactance and the pulsation 
voltage. Special care has been taken with the windings and com- 
mutator. The efficiency of the motor is 90 per cent. at the guaran 
teed continuous load of 400 н.р. 
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Fic. 3.—FUNDAMENTAL DIAGRAM OF CONNECTIONS FOR PASSENGER 
LOCOMOTIVE. 


The motors are arranged for air-blast ventilation. The rear of 
the motor is located in an air-tight compartment and air is forced 
into this compartment by a 7 н.р. fan under approximately 70 mm. 
pressure. This air escapes through the ventilation ducts in the 
motor towards the commutator side and thence out into the open 
air again through screens in the locomotive body. Air ducts are 
arranged in the laminations at the back of the slots in both the: 
stators and rotors. The main transformers are cooled by the air 
intake for the above fan, through which the air is drawn from under 
and around the transformer tank. | 

A pneumatically operated reversing switch is mounted on the 
motor. А number of smaller auxiliary apparatus and circuits are 
controlled from two instrument panels installed in the driver’s cabins, 
within easy reach of the driver. 

The foilowirg data are of interest :— 


Total overall length over the buffers ................ 18,600 mm. 
Total weight of the locomotive ...................... 138 tons 
Total weight on the drivers ........................... 105 ,, 
Weight of mechanical рагїв_........................... 78 ,, 
»  » electrical parts .............................. 60 ,, 
»  » motor, excluding shaft and bearings... 13 ,, 
» — » transformer, including oil ............... 10 
Diameter of driving wheel$ ....................... 1,100 mm. 
Diameter of guide wheels ........................ s. 750 


Radius of crank 
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The energy consumption has been checked during the trial runs, 
and it has been found that it amounts to only about 70 per cent. 
of the guaranteed values, The efficiency guarantees for motors and 
transformers have also been met satisfactorily. 


Passenger Locomotives —The two passenger locomotives, which 
have been built by Allmänna Svenska Co. have been designed on а 
basis of the following. conditions :— 

One locomotive shall be able to pull a train of 200 tons car weight 


between Kiruna and Riksgränsen in either direction with a running | 


time of 2 hours and 15 minutes The speed shall be up to 50 km. 
per hour on a 1 per cent. grade. Maximum speed allowed on hori- 
zontal road shall be 100 km. per hour. 

The locomotives shall be able to go in such train service between 
Kiruna and Riksgrünsen three round trips per day for six days in 
succession, and also make at least 100,000 km. per year. 

The energy consumption shall not exceed 31-5 watt-hours per 

' ton-km. : | 
The upkeep shall not exceed 10 öre per locomotive km. / 
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The hood over the jack-shaft for bracing the frame is made of cast 
steel. The forces on the driving machinery are smaller for the 
passenger than for the freight locomotives (the crank radius is 
300 mm. against 250 mm.), but the higher speed requires special 
consideration for the design. The frame is in this case also designed 
for lifting the locomotive in the buffers. 

Cranks and pins are designed in the same way as for the freight 
locomotives. s 


The brake system works with vacuum. Two motor driven vacuum 
pumps are installed of which one works at high speed for pumping 
out the train line when releasing the brakes, while the other runs 
continuously at lower speed for taking care of leakage. The first 
pump, which only operates intermittently, consumes about 8 H.P., 
the latter only З н.р. The vacuum maintained is 55cm. The 
electrical equipment departs in some respects from that for the 
freight locomotives. The transformer and motor have higher 
capacities, and the control is arranged after an entirely different 
system. 
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Еа. 6.—PrAN AND SECTION oF PASSENGER LOCOMOTIVE. 


The energy consumpion per train was estimated with 15 per cent. 
margin to average 960 k.v.a. at an average speed of 61 km. per hour. 
The maximum consumption amounts to 1,400 k. v.a. | 

The locomotives are of type 2-B-2, two driving axles and guiding 
trucks in both ends. This type was developed with special con- 
sideration for making it suitable for high speeds. These locomotives, 
like the freight locomotives, have drivers cabins in both ends, and 
the machinery compartment in the centre, which in this case, how- 
ever, contains only one transformer and one motor (see Fig. 6). 

The mechanical parts of these locomotives are also built specially 
strong, and as the frame plates in this case are considerably longer 
than for die freight locomotives, it has been considered desirable to 
make the bracings even stronger. The foundation for the motor 
. has been developed into rigid girders which connect the side frames 
from the upper to the lower edge. "These girders form, together 
with the horizontal stay plate which runs between the side frames 
on these locomotives also, a box with whole bottom around the 
lower part of the motor, which is stable against all deformation. 


The design of the main transformer 1% here much simplified, on 
account of the type of the control system, which is laid out in 
accordance with Mr. Ofverholm's invention. The system had been 
tried out earlier, amongst others also on an experimental locomotive 
built in 1910. The characteristic feature of the system is the use 
of choke coils with three terminals, which can be connected for boost 
or buck by double throw contactors connected in certain sequence, 
by means of which a large number of running points are secured. 


. The principle of the control system for the passenger locomotives is 


shown by the diagram Fig. 3, together with table for the different 
coupling points. With only six contactors and four taps on the 
main transformer 24 running points are secured, which are more 
than plenty for passenger service. The four contactors nearest the 
motor would not need to be interlocked between themselves, as no 
short-circuit can result from faulty operation, but on the other hand 
it is necessary to interlock them with the outer contactor. This 
interlock is made both electrically and mechanically in order to be 
absolutely safe. Besides, the main circuit breaker is so interlocked 
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with the operating contactors that it can be closed — when these 
are in the starting position. 

As these contactors are comparatively heavy, partly because they 
-carry more current than those for the freight locomotives and partly 
because they are double-throw, it was considered desirable to operate 


frames. Around the transformer is left an open ventilation shaft, 
through which air is drawn in from below. The driving motor has 


24 poles, like those for the goods locomotives, and is essentially of - 


the same design. The efficiency of the motor at full load i is 90 per 
cent, 
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Ета. 7.—Dtacram OF CONNECTIONS FoR PASSENGER LOCOMOTIVE. 


them with compressed air. The control is so arranged that they are 
held in one extreme position by strong springs, and in the other by 
electrically controlled air pistons. These contactors also are fur- 
nished with strong sparking contacts but without magnetic blow-- 
outs. All the contactors together with the choke coils belonging 
thereto are assembled in a frame similar to those for the freight 
locomotives. These choke coils are wound on one and the same 
iron core of shell type. 

The system just described, as compared with the control system 
for the goods locomotives, offers the advantages of simplified con- 
trol circuits and cheaper erection costs. The small coils for the air 
pistons require comparatively little current and all circuits can 
therefore be made lighter. Against the 30 multiple-unit wires for 
the goods locomotives, of which 20 are for voltage variation only, 
there are only 10 wires for the passenger locomotives of which six 
are for voltage variation, and this in spite of the fact that the number 
of running points for the former is only 18 against 24 for the latter. 
At the same time the entire system of interlocking of contactors is 
reduced to only a couple of wires. 

The main transformer is of similar design to those for the goods 
locomotive. The oil tank is furnished with a large number of cooling 
pipes and besides so designed that it can be housed between the side 


The following are the principal data for the passenger loco- 
motives :— 


* Total overall length over the buffers ................ 14,050 mm. 
Total weight of the locomotive  ...................... 90 tons 
Weight um the mechanical parts ..,.................. 54 ,, 
Weight of the electrical parts ......................... 868... 
Weight on CHS QBVEER- Lusaveenosinei ek) er E Cus reds 33:4 ,, 

eight оп the guide wheels ........................... 56-6 ,, 
Weight of motor, excluding shaft and bearings .. i4 
Weight of transformer РР ЖО КУКЫН РЕАК 1a. 5 
Diameter of driving wheels ..........................-. 1,575 mm. 
Diameter of guide wheels. ........... eroe neon 970 ,, 
Radius of crank ............«. "ОРУК ОЛКО ГИНИ 300 ., 


Recent Literature-on Flotation of Ores.—The Bureau of 
Mines (U.S.A.) has issued a useful bibliography of recent 
literature on the flotation of ores, compiled by Messrs. D. A. 
Lyon, O. C. Ralston, F. B. Lavey and R. 8. Lewis (Tech. 
Paper No. 135) covering the period January-June, 1916. 
Further bibliographies will be issued at regular intervals. 
The references are taken from 25 leading technical journals 
and Transaction of Institutions, a list of viue is given. 
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NOTES ON THE DESIGN OF ELECTROMAGNETIC MACHINES.* 


2. ALTERNATING-CURRENT GENERATORS. 
BY STANLEY PARKER SMITH, D.SC. 
(Continued from page 776.) 


Summary.—In Part I. of the article the author deals with some of the main principles underlying the design of alternating-current 


generators. 
when running at a speed of 250 revs. per min. 


In Part II. these principles are applied to the design of a low-speed, three-phase alternator, giving 750 kw. at 2,200 volts 
In Part III a three-phase turbo-alternator is designed to give 2,000 kw. at 3,000 revs. 


per min. at a line pressure of 500 volts, and the mechanical stresses in the rotor are discussed. 


6. CONVERSION OF ENERGY IN SYNCHRONOUS MACHINE. 


In all electromagnetic machines, where power is converted 
from mechanical into electrical, or converselv, the product of 
the force set up bv the interaction between the flux and the 
armature current and the velocity at which the force is moving 
is equal to the product of the pressure and the current. No 
matter whether these quantities are varying or steady, the 
mean mechanical power will always equal the mean electrical 
power, when all losses, &c., are properly accounted for. 

In section 3 the effect of the coil-span and the phase-spread 
on the virtual value of the pressure was considered. It will 
now be shown that an identical relation holds for the resultant 
force acting on the conductors of a phase, the current being 
constant throughout the phase at any instant. Since the 
force produced by the interaction between the flux and current 
is what really exists, we are brought now to deal with funda- 
mental relations, whereas the pressure may only be a con- 
ventional mode of expressing our ideas. 

Consider a single full- pitch coil of Te turns moving at a uni- 
form peripheral speed of v cm. per second in a steady field 
distributed sinusoidally over the pole-pitch (1.e., B— B... sin б), 
and carrying a current i=: sin (0—9). Then, at any instant, 
the force F acting on the 2T, conductors of length L cm. is 

F —BiL2T.10! dynes, 
—2T.LB, sin Ө х1 sin (0—9)107!, 
= TL Bax ((cos p—cos (20—9)) 1071. 

Thus, the force on the coil varies with twice the frequency of 

the current, and the mean force on the coil during a cycle will 


be 
Fue 


(11) 


1 2л 
Е | 07 dii 


1 = 2r . 2т | | T 
=F тав, i соз | wo— | cos (208—900 Ho ; 
=TeLBynx і соз 9107}, 


д ~= M 
=, T.L Beas? C08 2107! dynes. 
The mean mechanical power due to the coil rotating at the 
»eripheral speed v—7ztDnz cm. per second 1s then :— 
P nean =F meant = FP meant Dn ergs per second, 


(12) 


=, T LBmeant COS е X 2p¥ n1072, 
—aT.pn Y LBmean? COS 91075 watts, 


—AaT.fo108x V 91 cos Ф, 
=E, pl cos ọ watts, 


(13) 


where Pee Ф = Y L Broan flux per pole, 3D— · 


рҮ. and Ep and Z are virtual values (see eq. 4 for Ep). 

Hence, the mechanical power Frean v is converted into the 
electrical power Epl cos о. Since е is proportional to B, ф is 
the phase angle between £y and Z. Р 

In а symmetrical or hemi-syminetrical system of N 
cols, quite independent and separately loaded, the mean 
power in each of the coils will be 2, оъ, and the N-phase system 

N 
wil give the total constant power P=L p=NP mem: 
1 


If the coil-span is less than a pole-pitch, the force F must be 
multiplied by the cotl-span factor. 


* The first article of thi- serics dealt with Continuous-current Machines 
and the first part of the article appeared. in THE EvectTricran of 
June 2nd, 1916 (Vol. LAAVIL, p. 250). 


SF =2T-LByay (іп, --sinfjj-- . . 


Effect of Phase-spread.—Let there be т full- pitch. coils in 
series, making up one phase of a winding. The phase current i-i 
. sin (0—75) then flows in all the coils. 0 is now the displace- 
ment of thé mid-point of the group of  coil-sides— 


m 
9 


"ZH 


‚ 9=0a+ ‚ where y is the displacement in 
the field Mns successive coils. 

Then, at any instant the force acting on the m coil-sides will 
be the sum of the forces exerted by Ba, By. ...Bm. Hence, 
equation 11 becomes 


m 


| вїпб)їувїп(б—о).10` 1 dynes, 


. sin (a+ m—ly}} 
sin (6—9) IW" 


sin(0 — 9)1U'!, 


—O9T.L Bx Hy зіп Oa +sin(ba +y)+ 


. &n 10, 3- 3(m —1)y] sin my /2 
= 27 LBrax.tp —-—— p j sin my! 


sin my ‘2 


m sin vw/2 ' 
=f ТВ 1р sin 0. sin (0—9)107! dynes, 


=2mT LB max iysinÜ . . sin (0—49)1071, 


(114) 


sinmy 2 
where T=mTe=number of turns in a phase and fe inia 
„л 2 


is the distribution factor of the group of coils and is less than ] 


(see section 3). Thus, SF=mfnF, i.e., spreading a phase oter 


an arc reduces the pull or force on the conductors by the same amour 
as the E. M.F. is reduced. 

For the mean force during a period, equation 12 then 
becomes 


F mem= g fm TLBmean!pC08910"*dy nes, (124) 
and the mean power in the phase is (see eq. (4) and (13)) :— 
Рһеһ=л/ fmT 01078 XV 21усозф (134) 


== Eplycos о watts. 
If there are № such phases, forming an N-phase system, the 
total power will be constant, namely, 
= Хр. Р.о = constant, 
= LN Ey созо, 
when a phase consists of a single coil, fx=1. 


The Output Coefficient.—-When designing machines, a know- 
ledge of the specific electric and magnetic loading ac and Byes 
is important. To introduce these, it is only necessary to It- 
cast equation (134) in a somewhat different form, as follows :— 

Power in N-phase system— 


P= /'2л// mT N D10 37, созо watts, 
= V pf TNT) YLB,4,10 x созф kilowatts, 


др 
= 2-22f,,pn x z Dac x 2 ‚10 “cose kilowatts. 


11/1210 °В, „кас X D?7Ln10 сово kilowatts, . (14) 
where ac==(2TNI/,)'1D=ampere-conductors per centimetre 
length of periphery =specific electric loading. 

From this we get the output coefficient :— 

P10* AV A10° 

Беа =C = 1-11 fint? Bmeantel07® 
D*Lucosg ИЛЛ fm: siis 


= Ka Basstcl0 *. - (15 


p ———— — 


——— 
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For N=3, fm=0-955 for a uniformly distributed winding 
with full-pitch coils, whence K —1:11 fm=1-06 for a three- 
phase machine. Similarly К —1-0 for a two-phase machine. 

A shorter and simpler method of obtaining the above expres- 
sion for C is to work backwards from P—N Epl p, but the above 
argument shows that it can be developed directly from the 
interaction between the current and the flux. It is also of 
interest to note that the coil-span and phase-spread have the 
same effect on the force acting on the conductors of a phase as 
on the E. M.F. induced in a phase. 


1. EFFECT OF THE NUMBER OF PHASES ON THE OUTPUT OF 
AN ARMATURE WINDING. 


In section 2 it was shown that the limiting values of the 
phase-spread were с=л/ У for tho narrow phase-spread and 
o=27/N for the wide phase-spread, these values being reached 
with uniformly distributed windings. The distribution factor 
for the fundamental of the phase pressure of a uniformly dis- 
tuibuted winding 1з :— 


chord _ sinc '2 
fn— =- o` where ny —phase-spread о, 
: arc T2 
_ Sin t/2N scena h 1 
== en c—z/N —narrow phase spreac 
aN | p Du 
_ sin sin л/№ 


“aN? when rare ш phase-spread. 


This will be the value of the winding factor when the 
mean coil-span is equal to a pole-pitch. 

When the mean coil-span is not equal to а pole-pitch, the 
effect of the deviation must be taken into account. This is 
very simple for the single-laver winding arranged for a sym- 
metrical N-phase system. When N is even, as in Fig. 4B and 
5 B, the mean coil-span is then equal to (N —1)/N times the 
pole-pitch, and the phase-spread c=2/N. The winding factor 
for the fundamental then becomes 


fnf. fn 
sin л/2№ 
=cos z/2N — ——— EX! 
cos£/2 = cos n/2N. 


When N is odd, the mean coil-span is equal to a pole-pitch. 

Thus, the winding factor of a winding with a narrow phase- 
spread and a mean coil-span equal to (N —1)/N times the pole- 
pitch is the same as the distribution (or winding) factor of a 
winding with a wide phase-spread and a mean coil-span equal 
to the pole-pitch. In double-layer windings, the deviation of 
the coil-span from the pole-pitch, if any, is usually made so 
small that the coil-span factor does not differ appreciably from 
unity, and, therefore, the output is not affected. Conse- 
- quently, the only case of general importance of short-pitch 
coils is the single-laver winding when N is even, and for this 
we seMreduction of the coil-span has the same effect as increas- 
ing the phase-spread. 

By assuming constant magnetic and ¢lectric loadings with a 
given armature, we can then diaw up Table IV., showing the 
effect of the number of phases on the output of the aramture 
winding, by calculating the winding factor. 

Diametral Tappings.—A case of special importance is where 
the load is tapped off a closed winding by means of diametral 
tappings, as Jn a rotary converter. The number of tappings 
off a single polyphase svstem must be equal to twice the num- 
ber of phases in the load, and the pair of diametral tappings 
monopolised by a load phase places in parallel two equal and 
opposite phases in the winding. The phase pressure 1s thus 
equal to the diametral pressure Ea, whatever the number of 
load phases №, whilst the phase-spread с=л radians. 

From the 2.V tappings for the N-phase diametral load we 
could get a 2N-phase polvgon load, and the relation between 
the phase pressure Ep with polygon loading and Ea with dia- 
metral loading is seen from Fig. 11—namelv, Bp= Egsina 2N. 

To find the relation between the line current Z: and the 
resultant current /c in a conductor, we must superpose the 
currents in the N-phases. Inside the winding, these N currents 
form a hemisvmmetrical system, so that the internal currents 


sin z/N 
^ mjN ' 
since f«— 
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of the several phases are displaced from one another by the 
angle z/N in time. Further, the line current divides into two 
equal parts in passing through the winding, since diametral 
tappings place equal and opposite phases in parallel. Taking 
instantaneous values, we thus get for the resultant current in a 
conductor :— 
te— py! pii. ipii - 
din d uut. 


=) {sin c)! 4- sin (ot —2/.N)- sin (wt—2a/N)+.. 


e ТЯ 
. x), 


sin(@t—N —lz/N)) y: 


Taking R.M.S. values, we get for the relation between the 
line current and the resultant current in a conductor 
I; —2l, sin x; ÀV. (16) 
This enables us to find the output of a winding when loaded 
inthis way. Thus, with an N-phase diametral load, thefpower 
ls :— 


P=N. Еа. =. m 


—2N .E, dee 


Now, if we take a 2N-phase polvgon load off the winding, 
which we can do because there are 2N tappings, then for the 
same heating, we must have 
Ip=I., where Ip=the cur- 
rent per phase in the wind- 
ing with polvgon loading. 
Thus, the output P = № El, 
with an N-phase diametral 
load is the same as the out- 
put P—2N E,ly with а 
2N-phase polygon load. 
For the same armature, 
then, the output depends 
only on the number of tap- 
pings. Thus, the same out- 
putisobtained with a three- 
phase diametral load as 
with a six-phase polygon 
load ; the three-phase dia- , 
metral load is the one 
commonly used on rotary 
converters. Now in Table IV. we have seen that from 
N-phases with o=:1/N the same output is obtained as from 
2N-phases with c —2z/N, so that with diametral tappings off a 
closed winding the same output is obtained as from an open 
winding with the same number of load-phases and a narrow 
phase-spread (see Table IV.). 


Table ГУ, — fject of the Number of Phases on the Output of an Armature 
Winding. 


2I. sin ал), 


z;2.N 


Fic. 11.—Ratio or E. M.F. E, WITH 
PoLtyGoN TarriscS TO E.M.F. E 
WITH DIAMETRAL TAPPINGS OFF A 
CLOSED WINDING. 


Mean coil-span -= pole- pitch 


(1.) Mean coil-span=(V—1) 
of and (i.) open winding with 


x pole-piteh; У aud narrow 


load narrow phase-spread, phase-spread. 
phases | or (ii.) closed winding with | — (ii.) Mean coil.span-- pole- 
N. diametral tappings. | pitch and wide phase-spread. 
П 0-637 | 0-000 
2 0-900 0:637 
3 0-955 0-827 
4 0-073 | 0-900 
5 0-054 | 0-936 
6 0-989 { 0-955 
8 0-990 0-973 
12 0-003 | 0:959 
5” 1-000 - eee 


c2 
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Though calculated for a sinusoidal flux distribution, the 
figures in Table IV. are practically true in general, though the 
actual output may be somewhat increased with a rectangular 
flux distribution. 


The above table shows the advantage of decreasing the 
phase-spread. Thus, a three-phase winding with each phase 
spread over 60 deg. gives the same output as a six-phase wind- 
ing with the phase spread over 60 deg. 


Comparing the above outputs with the output of the winding 
when used for continuous currents, the current 7,—1, for the 
same heating whilst E, —V/ 2E4, where үу 2Eq is the amplitude 
of the. diametral pressure. Thus, the continuous-current 
machine has an output equal to У 2 times the output of a single- 
phase machine with the phase spread over an angle л; that 
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is, the output of а continuous-current machine is proportional 
to № 2.9/7: —0-900. 

It is further seen that the maximum output is obtained when 
S' coils are loaded independently as separate phases. On the 
other hand; little is gained by making N greater than 3 when 
the narrow phase-spread is used., 

Further, if a three-phase current is taken from a double- 
layer winding, by opening the winding at six points 60 deg. 
apart, the output is increased beyond that which would obtain 
by taking three points at 120 deg. in the ratio of 0 -955 to 
0-827 —1.e., an increase of 15 per cent. 

We shall now use the results obtained in Part I. to assist us 
in the design of a slow-speed alternating-current generator 
(Part II.) and of a turbo-alternator (Part ILI.). | 

(To be continued.) 
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REPORT OF THE COMMITTEE FOR THE INTERCONNECTION OF THE LANCASHIRE 
AND CHESHIRE ELECTRICITY SUPPLY SYSTEMS. 


The second report of this Committee has now been issued- 
An interim report was presented in September, 1916, and was 
dealt with in THE ELECTRICIAN of Oct. 13, 1916, Vol. LX XVIII. 
р. 53. In that report the area was divided up into four dis- 
tricts, and it was suggested that the Board »f Trade should set 
up a Board with general powers to carry a scheme into effect. 
The present report goes very much further, outlining the 
constitution of the Joint Board and the basis for allocating 
charges. 

CONSTITUTION AND POWERS OF TRE PnorosED JoINT BOARD. 

The Committee proposes, with the assistance of levislation, to establish 


a Joint Board representative of the local authority and company in- . 


terests. Оп this Board the local authorities would be represented 
according to the population which each authority serves, there being 
one representative when the population does not exceed 25,000 and 
eight representatives where the population exceeds 700,000. The basis 
of company representation would be capital outlay. The Committee 
proposes that the Joint Board should be divided into district boards 
corresponding to the groups A, B, C and D (see previous report). 

The powers of the proposed Board are set out at length and include 
the co-ordination and prescribing of running hours of existing generating 
stations, the determination of the basis of charges, the acting in an 
advisory capacity in regard to future extensions and the making of 
working arrangements, the appointing of officials, compulsory powers to 
obtain wavleaves and lay mains, &c. [In the event of any undertaking 
being adversely affected financially by the operation of these powers it 
will be incumbent upon the Joint Board to allocate the charges between 
the participating authorities so as to re-imburse the undertaking so 
affected. 

It is proposed to delegate certain powers to the district hoards, but 
not the power to incur any administrative expenditure without direct 
sanction of the Joint Board. Certain powers will also be delegated to a 
central executive elected by the several district boards. 

Powers are not to be exercised within the area of an authority except 
with the consent of such authority, but if such consent is unreasonably 
withheld an appeal may be made to the proper Government Tribunal to 
dispense with such appeal. 

The existing rights of all electrical undertakings as distributors are to 
be observed. ` 

The Committee do not propose to invest the Joint Board with any 
financial powers to raise capital from time to time. In this respect their 
present proposals differ from those set forth in the Interim Report, which 
contemplated the raising of capital for purely interconnecting works, 
e.g.. linking-up mains and transformers, &c. 

The Committee further recognise that the position of the companies 
under the proposals contained in this Report will require special con- 
sideration. 


THE Basis FOR DETERMINING THE CHARGES FOR ELECTRICITY SUPPLIES. 

Bulk Supplics.—By a bulk supply is implied a supply afforded by one 
undertaking to another under an agreement for a defined period, and 
which is available at all times from the undertaking giving the said 
supply, and the undertaking receiving the same agrees to use regularly 
for supplying the usual requirements of consumers in his district. 

The Committee recommend that—as a general rule—only those 
stations now employing or about to employ individual generating sets 
of not less than 5,000 kw. capacity should in the future be used for bulk 
supply purposes. 

The items which should be included in the cost per unit at the busbars 
of the supply station are :—(a) Capital Charges on Generating Plant, 
(b) Working Expenses of Generating Plant, and (c) Coal. 


(a) Capital Charges on Generating Plant.—The pre-war cost of in- 
stalling a complete plant using modern sets of not less than 5,000 kw. 
will not be found to vary greatly as between one locality and another. 
The Committee propose that the figure should be taken out in each case 
and the total annual charges thereon, calculated at 10 per cent., should 
be expressed in £ per kilowatt of maximum demand (KW.D.). 


(b) Working Expenses (Generation only).— Under this heading аге in- 
cluded :— 


Coal (Standby), Ex pressed in £ 
Oil, Waste, Water and Stores, per kilowatt 
Wages and Salaries, of maximum 
Repairs and Maintenance, demand per 
Management, annum. 


Although not strictly accurate, the method of treating the above 
working expenses as an annual charge per kilowatt demand greatly 


simplifies the calculation, and is sufficiently near theoretical accuracy - 


for al! practical purposes. 

No allowance has been made in any of the above estimates for rates 
and taxes, as the Committee are of opinion that all plant at power 
stations used for electrical supplies delivered outside the area in which 


the power station giving the supplies is situated should be exempted 
from local taxation. 


(c) Coal (Running).—The Committee recommend that the item of 
total fuel costs should be based on a consumption of 28,000 B.Th.U. per 
unit delivered to feeders at stations, with a 30 per cent. load factor, 
provision being made for a variation in the price of fuel. The allocation 
of the total fuel costs between '' Running " and '* Fixed ” expenses being 
determined according to load factor. 

For a 30 per cent. load factor the costs delivered to feeders at the 
station busbars work out at £2. 6s. per kilowatt demanded per annum 
plus 0-168d. per unit. The charge per kw. demanded is varied for load 
factors above and below 30 per cent. Alternatively this variation may 
take the form of a reduction in the running charge of 0-168d.@er unit 
of from 1 per cent. to 71 per cent. for load factors between 30 per cent. 
and over 50 per cent., and an increase in the said running charge of 
0-168d. per unit of from 1 per cent. to 200 per cent. for load factors 
between 30 per cent. and 10 per cent. 

The undertaking recciving the bulk supply shall declare its maximum 
demand in kilowatts, which may be exceeded to the extent of 15 per 
cent. only. In arriving at the fixed charges to be paid per annum to 
the supplying authority Ahe actual recorded kw. demanded at the 
station supplying shall in every case be taken. There shall be a mini- 
mum fixed charge per annum payable in respect of all bulk supplies by 
the purchasing authorities, which minimum shall be based on 85 per cent. 
of the said declared maximum demand. 


The bulk supply rates ascertainable in the manner put forward by 
the Committee shall only be applicable to authorities purchasing sup- 
plies involving a kw. demand of not less than 500. 


Standby, Emergency and Reciprocal Supplics.—Standby supplies are 
classified into (A) those actually supplied during periods of breskdown. 
&c., and (B) those in which no energy may pass, the supply being merely 
an insurance against accidents. The rates for class.A are to be deter- 
mined on the actual kw. demand, and class B on a basis of 334 per cent. 
of the capital charges for bulk supplies, No charges are formulated for 
emergency supply. 

In the case of reciprocal supplies these may be divided into light load 
periods and heavy load periods. For light load periods capital charges 
are taken at 334 per cent. and working expenses at 25 per cent. together 
with a running charge to cover cost of fuel. For heavy load periods the 
rates applicable are the same as for bulk supplies. ` 
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THE BASIS FOR ALLOCATING THE CAPITAL CHARGES ON INTERCONNECTING 
MAINS, TRANSFORMERS AND SWITCHGEAR AGAINST THE REVENUE 
ACCOUNTS OF THE PARTICIPATING AUTHORITIES. 

As previously provided, each participating authority shall—where 
necessary—apply to the proper Government authority for borrowing 
powers for the interconnecting mains to be laid within its own statutory 
area. Each authority shall in like manner apply for the borrowing 
powers in respect of transforming plant and switchgear required for 
interconnecting purposes. If interconnecting mains have to be con- 
structed in any area intervening between the statutory areas of two 
participating authorities, each of the participating authorities shall apply 
for borrowing powers for one-half of the cost of such mains. 

The rates of charge set forth previously for bulk supplies, standby 
supplies and reciprocal supplies are given in terms of units delivered to 
feeders from the busbars of the supplying generating stations. As 
supplies given by interconnecting mains between various authorities 
may sometimes be metered at the boundaries of the respective areas of 
supply, and sometimes at the busbars of the receiving station, it is 
proposed to add à percentage to the overall costs (per kw. demanded) 
and per unit supplied as previously laid down to cover transmission and 
transformation losses. ‘I'hese losses are estimated to fall within the 
following limits :— i 

Transmission losses .................. ]-2 per cent. per mile. 
Transformation losses 24-5 per cent. 


The Committee is of opinion that all interconnecting mains and plant 
should be entirely exempted from assessment for rating purposes unless 
used for distributing supplies to consumers. 

The Committee in setting forth the basis of charges for supplies have 
not made provision for any “ direct " profit on sales thereon for the 
purpose of rate-aid, which must therefore—in the absence of any legis- 
lation—be left to be decided by each undertaking as at present, in 
accordance with the accepted local policy. The Committee cannot re- 
frain, however, from giving expression to the opinion that the practice 
of making profits for the purpose of handing over substantial grants in 
aid of local rates is detrimental to the interests of an adequate and 
economical supply of electricity, particularly for industrial purposes. 
Оп the other hand, they would lay stress on the necessity of making 
adequate provision for depreciation and obsolescence of plant. 

Whilst the Committee are of opinion that, broadly speaking, no direct 
profits should be made on the supplies enumerated in this Report, a 
possible exception may arise in the case of elcctricity supplies which are 
given to new industries established in an area other than that of the 
authority containing the source of the supply. 

In this instance the establishment of the new works brings increased 
rateable value to the district in which thev are established, and if, as 
may very well prove to be the case, the inducement to eatablish such 
new industries in the selected area was & supply of cheap electricity 
(purchased from another authority) it appears only reasonable for the 
supplying authority to expect, some direct return on the sale of current. 

The Report carries the following signatures :— 


S. L. PEARCE, Chairman. 
В. WELBOURN, Vice-Chairman. 
J. A. ROBERTSON, Hon. Secretary. 
JOHN A. F. ASPINALL, 
i R. BLACKMORE, 
S. E. BRITTON, 


фтаогоаоаеоовоаа оњ 


Н. DICKINSON, Members 
E. H. EDWARDES, of the 
JOHN PURRETT, Committee 


S. J. WATSON, 
P. P. WHEELWRIGHT, 
W. J. H. WOOD, 


THE CoNFERMENT OF ADDITIONAL POWERS UPON THE JOINT BOARD IN 
REGARD TO THE ESTABLISHMENT AND CONTROL OF ALL FUTURE AND 
EXISTING POWER STATIONS AND HIGH-PRESSURE TRANSMISSION 
LINES. ' ; 


The Committee recognise that the matters dealt with under this 

section of the Report are somewhat outside the strict terms of their 
reference, but the future economical development of electricity genera- 
tion and supply on a large scale is so bound up with the question of 
interconnection of existing undertakings that this Report would not be 
complete without a reference to the larger question. 
_ During the course of its deliberations on ‘ Interconnection ? the 
Committee had under consideration the necessity in the near future of 
making provision for a much larger output than is at present called for, 
thus necessitating the erection of new power stations or additions to 
existing stations which would be used (in conjunction with the new and 
existing systems of high-pressure interconnecting mains) to furnish 
supplies to areas now served by a number of existing undertakings, ' 

The units generated by the undertakings included within Groups A, 
B, Cand D amounted to 421,000,000 units for the year ending March 31, 
1916. Under normal conditions the rate of increase is about 20 per cent. 
per annum, so that during the néxt five years the output’ may bo ex- 
pected to increase to at least 1,000,000,000 units and the maximum load 
which for the year ended March 31, 1916, amounted to 138,429 kw., will 
have correspondingly increased to 300,000 kw. The average increase in 
load is therefore equal to 32,000 kw. per annum for the whole of the 
groups. 

The Committee have carefully considered how this inerease in pro- 
duction can be met so as to achieve the most economical results both 
in the employment of capital and in reduced operating expenses, 
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In some districts it may be desirable to increase the capacity of existing 
stations, while in others it will be necessary to erect new power stations. 
In both cases the new plant will consist of large units which will be used 
in conjunction with the new and existing systems of high-pressure inter- 
connecting mains to furnish the total supply to certain statutory areas 
and to augment the existing supply to others. 


The Committee have considered whether the new power stations 
required to supply more than one authority should be erected and 
operated by a combination of the authorities more immediately in- 
terested in the use of such power stations as contemplated in Section 8 
of the Electric Lighting Act, 1909 (subject to the powers of the Joint 
Board as previously set out), or whether the erection and operation of 
such new power stations should be provided at the cost of, and be 
operated by, the Joint Board, thus necessitating the conferment of 
financial and administrative powers upon the Joint Board. 


In the ordinary course of development, as indicated in Clause 37, a 
considerable improvement would no doubt result over present. methods 
if, in certain localitics, new power stations were erected at the cost of 
those authorities who, for the present or immediate future, will obtain 
their supplies from such a source, but as such power stations increase in 
size and the area over which their supply is given also increases, a larger 
number of authorities become interested in the operation of the stations, 
and will naturally require representation in their administration. 

As the new stations will be interconnected with each other. it appears 
inevitable that there must be a general co-ordination of effort first in 
localities, then in districts, and finally in the larger area covered by this 
Report. In view of this inter-relationship between existing statutory 
authorities in the different localities and districts, the Committee are of 
opinion that ultimate developments may lead to a complete federation 
of the interests of the whole of the different authorities in the area. 

Many advantages would be derived if the financial and controlling 
powers now exercised by the various company and municipal under- 
takings in the areas under consideration were centred under one owning 
and operating authority. The time involved and expense at present 
incurred by individual undertakings and Government Departments in 
connection with the procedure for raising and repaying capital would be 
greatly reduced. The apportioning of the capital and maintenance 
charges on plant and mains used for interconnected supplies between 
the various participating authorities would be avoided. АП questions 
of profit, direct or indirect, between one authority and another, would 
be eliminated, and by reason of centralised and collective ownership 
there would be more effective control than would be possible under any 
scheme of individual ownership. 

The initiation of such a scheme at the present timc presents certain 
difficulties which cannot be overlooked. "The capital expenditure per 
kilowatt of plant installed, the cost per unit generated and the selling 
price to industrial consumers varies so considerably as between one 
authority and another that the owning and operating of the whole of the 
existing power stations by a central authority might, unless adequate 
safeguards are provided, adversely affect those authorities who at present 
have the benefit of low capital expenditure, low generating costs, or 
favourable local conditions, to the immediate benefit of other authorities 
who do not possess these advantages. 

Under the interconnection scheme it seems inevitable that some of 
the less efficient power stations must be superseded in favour of more 
economical supplies from the new power stations, or from new plants 
instàlled in the more favourably-situated existing stations, and it appears 
to the Committee that in such cases the undertakings so affected must 
necessarily be relieved of the financial obligations resting upon them in 
respect of superseded plant. ` 

The difficulties referred to above will be largely overcome as the 
less efficient power stations are superseded, because the capital expendi- 
ture per kilowatt and the generating costs of the remaining stations 
in the various localities will tend to become approximately the same. 
The Committee feel, therefore, that while the rights of the statutory 


-authorities should be maintained as regards the distribution and sale of 


energy, it may be desirable in order to secure a closer co-ordination of 
effort to invest the Joint Board with further powers to erect new power 
stations, and to acquire when and where necessary the ownership and 
control] of existing power stations. 'The Committee recommend that 
powers to acquire existing stations should only be exercised after the 
Joint Board has approved thereof by a two-thirds majority, and would 
be subject to the sanction of the proper Central Government Tribunal. 
Any authority whose undertaking is being acquired would have the right 
of appeal to the Tribunal on all questions, financial and otherwise, re- 
lating to the action of the Joint Board. 

In the case of companies, these proposals would probably involve the 
purchase of their entire undertakings. 

In the event of a power station being purchased, the Joint Board shall 
supply energy to the authority owning such power station at a price not 


. exceeding the cost at which energy was produced at the said power 


station during the preceding 12 months, but all such prices shall be sub- 
ject to revision at the close of each financial year, due regard being had 
in each case to all the factors entering into the costs of production. 

A Joint Board, constituted on the lines already set forth, consisting 
of nominated or elected representatives of all the statutory authorities 
in the area, together with an advisory committee of engineers, would, 
in the opinion of the Committee, form the most suitable authority- to 
exercise full statutory powers in regard to all power stations and trans- 
mission lines in the area of Lancashire and Cheshire. 

In Lancashire and Cheshire the majority of electricity undertakings 
are owned and operated by municipal authorities, Amongst these 
undertakings are some of the largest and best-equipped stations in the 
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country, and the prices charged for industrial purposes compare favour- 
ably with the lowest charges made elsewhere. There would appear to 
be no valid reason, therefore, why the present measure of control by 
municipalities should be disturbed in setting up the constitution of the 
Joint Board, the important point being to constitute one single authority 
for the whole area so that future developments can be co-ordinated along 
sound, technical and commercial lines. 

The Committee feel that the time has passed when power to generate 
electrical energy, which is so vital to the interests of the trade of the 
nation and to the efficient employment of the nation’s principal source 
of wealth, j.e., coal, should continue to be exercised solely for the 
purpose of supply within a limited area, and, in order to deal efficiently 
with future requirements, they consider it essential that extensions of 
existing power stations or the provision of new power stations should 
only be proceeded with after due consideration has been given not only 
to the requirements of the particular area in which such power stations 
may be situated, but also of the actual or potential requirements of the 
surrounding districts. In other words, the provision of efficient gene- 
rating plant has ceased to bé a matter which only concerns each separate 
undertaking as at present constituted, but has become an important 
element in the welfare of whole districts, without regard to municipal 
or other boundaries. 

In order to secure the most efficient results, developments should 
take place along the following lines :— 

(a) Large units of plant—of not less than, say, 10,000 kw. to 15,000 kw. 
— must be provided in order to obtain the most economical employment 
of capital expenditure. 

(b) Such plants must be concentrated in the most suitable localities 
for the purpose. 

(c) High-tension transmission lines for interconnecting purposes must 
be constructed between the large power stations, so that the large plants 
may be used to the greatest advantage. 

(d) All suitable sources of waste heat must be utilised. 

By effecting these changes not only would there be a considerable 
reduction in the annual costs incidental to a lower capital expenditure 
per kw. of plant installed, but there would be an enormous saving in 
the fuel consumption per umit generated, in addition to reductions in 
other working expenses. 

The Committee would point out that under these proposals supplies 
would be given to authorised distributors at cost prices, and, whilst 
reserving to the authorised distributors their full and existing rights 
under their Provisional Orders, it may be necessary to introduce safe- 
guards to ensure that the advantages of cheap production arising out of 
& federation of interests shall not be neutralised by the distributing 
authorities charging unduly high prices to the consumers within their 
area. 


THE RELATION OF THE JOINT BOARD TO THE EXISTING GOVERNMENT 
DEPARTMENTS, OR TO ANY NEW ELECTRICITY TRIBUNAL THAT MAY 
HEREAFTER BE SET UP. 


The Committee are in accord with the recommendation tendered to 


the Board of Trade Electrical Trades Committee, advocating the appoint-- 


ment of a new Tribunal consisting of a limited number of Electricity 
Commissioners, who would be entrusted with the jurisdiction of matters 
affecting the supply of electricity. 

The Committee would go further and suggest that the Commissioners 
should be the Central Authority in technical matters, and should- possess 
all other powers now exercised by Government Departments and such 
other powers as may hereafter be conferred upon them by Parliament, 
with regard to electricity supplies for the whole country. 

This section of the Report carries the following signatures :— 


. "The signatories to both sections of this Report wish to make it qujte 

clear that the recommendations and suggestions contained in the Report 
represent their own personal opinions and do not necessarily represent 
the views of the respective undertakings with which they are connected. 


S. L. PEARCE, Chairman. 
B. WELBOURN, V ice-Chairman. 
J. A. ROBERTSON, Hon. Secretary. 


S. E. BRITTON, 
H. DICKINSON, | Members 
S. J. WATSON, of the. 


Р.Р: о 
W. J. Н. WOOD, 


Sir John A. F. Aspinall, Mr. Edwardes and Mr. Purrett did not sign 
this section of the Report, owing to the position that would be created 
for their companies if the foregoing proposals were given effect to. 
Mr. Blackmore did not sign as he is not in agreement with the proposals 
to invest the Joint Board with the following powers :—(1) The purchese 
of the existing power stations owned by the municipalities; (2) the 
purchase of the undertakings owned by the companies ; (3) the erection 
of new power stations. 

The report is followed by six schedules. Schedule 1 is a list of the 
various distributors, showing the number of representatives each would 
have on the District Boards (90 for 35 undertakings). Schedule 2 shows 
how the 20 representatives of the Joint Board would be allocated and 
Schedule 3 the allocation of the Committee of six advisory engineers. 

Schodule 4 shows how the costs are made up. Capital charges are 
based on a capital cost of £10 (at continuous rating) per kilowatt de- 
manded, depreciation being taken at 5 per cent. and intcrest at 5 per 
cent., giving a total of 10 per cent., or £1 per annum per kilowatt de- 
manded. Fixed working expenses include standby coal, oil, waste water 
and stores, wages and salaries, repairs, maintenance and management, 
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but no rates or taxes, and are put at a total of £1. 6s. per annum per 
kilowatt demanded. For the running costs (coal) the fuel is taken at 
17s. 6d. per ton, or 0-168d. per uni: delivered to the feeders, provision 
being made pro rata for variations in price of fuel. The fuel costs in- 
clude a sum sufficient to cover the removal and disposal of ashes. Thus 
the total cost at a 30 per cent. load factor becomes £2. 6s. per kilowatt 
demanded plus 0-168d. per unit. The following additions and deductions 
are suggested for load factors other than 30 per cent. :— 


Per KW.D. per annum: 
For a Load Factor of 50 per cent. and over ... A deduction of 5s. 
45 per cent. but under 50 
per cent. ....: eres 5 3a. 
40 per cent. but under 45 
per cent. ................ " 28. 
35 рег cent. but under 40 
per cent. ................ » Is. 
30 per cent. but under 35 
per cent. ................ — = 
25 per cent. but under 30 
per cent. . 
20 per cent. but under 25 
per cent. . 
15 per cent. but under 20 
per cent. ................ » 
10 per cent. but under 15 
per cent. ................ 3s 223. 
E » below 10 per cent. .... 5 345. 


Schedule 4 expresses the total costs per unit at station "bus bars as 
follows :— 


ДА 9? 
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An addition of 25 
| 6s. 
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Load Factor of 50 per cent. and over ....................:. 0-280d. 
» 45 per cent. but under 50 per cent. ...... 0-298d. 
" » " Woo duse 0-3184. 
» + 35 ME 40 у. oem 0-344d. 
?» 30 ээ ” 35 TIT 0-377d. 
» 25 " " BO; зу ах 0-430d. 
» 20 " » 25 "uu 0-5244. 
» 15 » з 20: Js ese 0-715d. 
99 10 39 39 15 99 (se 1-100d. 
» below 10 per cent. ................... 1-440d. 


Schedule 5 gives an example of reciprocal supply coste at a 30 per cent. 
load factor. Here the capital charges are reduced to 334 per cent., giving 
бв. 8d., and the general working expenses to 25 per cent., giving бз. 6d. ; 
or a total of 13s. 2d. per annum per kilowatt demanded, to which must 
be added the running charge for coal of 0-168d. per unit. This is subject 
to variations in price of coal and to the corresponding variations for 
different load factors. ; 

Schedule 6 gives financial details of the undertakings in the areas A, 
B, C and D, which are summarised as follows :— 


Capital Expended. Depreci-| Capital 
: OD, indebted- 
Group of Capital | renewals eke at 
Undertaking. Po ; Mains j|redeemed and M | h3l 
wer arc " 
Stations | and sub я 1917 
' | stations funds. : 
! as 
Municipal U nder- : 
takings. £ | £ £ £ £ 
Group A ........| 1,851,282 2,075,365 | 1,865,979 | 223,019 | 2,206,609 
uo Boe 1,001,960; :492,600| 557,051| 60,743 | 864,824 
i. (eee 712,940, 331,420 376,022) 20,915 | 695,562 
n. Uo 590,072: 369,022] 367,222| 32,995 572,19 
Total ...... 4,150,254 3,269,012 3,160,274 | 337,672 | 4,339,183 
` Company | 
Undertal:inqs. | 
Group A......... 209,963 | 124,710 | 59,990 | 274,682 | 
К: ene 406,192 335,117 | 13,228 | 762,954 | 
MEE WM 32,039 ' 16,779 EET — | 
s. DU ponen 124,450. 92,440 | 53,349 | 163,541 | 
Total ...... 772,644 569,046 | 126,567 | 1,201,177 | 


an — ——B m 


Use of Selenium Cells in Photometry.—Mr. J. R. Ran- 
dolph, in an article in the '* Electrical World," describes some 
experiments with selenium cells for the photometry of electric 
lamps. It is generally recognised that this is not a safe 
method of comparing the candle-powers of lamps having 


widely different spectrum composition, but there seem to be 


opportunities for its use in making comparative measurements 
of lamps of the same type. The author suggests that it is 
very suitable for getting out the polar curves of lighting units, 
particularly those of the larger type, the testing of which in the 
ordinary way requires a considerable amount of space. 
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A NEW METHOD FOR THE DETERMINATION OF 
MAGNETIC FLUX-DENSITY AND PERMEABILITY.* 


BY AUGUST HUND. 


The method described by the author is well adapted to the measure- 
ment of permeability and magnetic induction in test samples at any 
desired frequency. 

The samples to be tested are compared with a known and pro- 
gressively variable self-induction, or “ variometer " consisting of 
air-core coils, in series with а non-inductive resistance. The per- 
formance of the differential system is based upon the following 
principle :— 

When the currents in the two branches of the system are equal 
in effective value and in phase their inductive effecta on the secondary 
coil of the differential transformer will exactly neutralise each other, 
and no voltage will be induced in the coil. The two primary coils 
(P, and Р») aresymmetrically placed with reference to the secondary 
-coil $, and have exactly the same number of turns, which are wound 
in opposite directions. Any kind of alternating-current detector 
connected across the terminals of the secondary coil will then give 
а no-current indication when the currents P, and P, are equal and 
in phase (see diagram). 

A no-current adjustment is established when the coefficient of 
'self-induction of the variometer is equal to the effective coefficient 
-of self-induction of the test coil, and when the effective resistance 
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of the test coil is also exactly balanced by the resistance of the 
variometer and the series resistance r. An absolute disappearance 
of the differential field, however, can generally not be obtained, since 
the wave-form in the one branch is somewhat distorted, due to the 
. presence of the ferro-magnetic substance; but in most practical 
-cases the minimum of the differential field can be very readily and 

aecurately detected. For very precise measurements it is advan- 
tageous to insert a condenser in series with the indicator in the 
secondary circuit of the differential transformer, and tune this circuit 
to resonance with the required frequency. (This i is especially recom- 
mended at higher frequencies, since tuning is then readily obtain- 
able) For frequencies up to about 2,000 cycles a Wien vibration 
galvanometer may be used as a current indicator and the condenser 
dispensed with. 

The author then proceeds to work out the relations enabling flux- 
density, permeability, &c., to be determined. 

Starting from the usual relation for the E.M.F. induced by a flux, 
Bmax.. іп a given number of turns at a specified frequency, he deduces 
the relation 


Ваз. 90-7075 . 


UAlternat ing Current ounce 


L,(henrys) 

NS(cm.?) ` 
L, being the coefficient of self-induction as read on the variometer, 
N the number of turns in test sample, S the cross-section of iron core, 
and J the current as measured by the ammeter in the main branch 
of the differential arrangement. The constant in the equation is 
based on the assumption of a sine wave; otherwise appropriate 
correction must be made for the form factor. 


ntr ' Proceedings ” 


I(amps.) . 10? lines per sq. cm., 


* Abstract of a contribution to the ' of the Radio- 
Institute of Institute of Radio Engineers (New York). 
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Similarly, the maximum magnetising force H is defined by the 
formula 


H I g^» (amps) 
(cm.) 
where 7, is the magnetising component of the effective current 
traversing the coil of the sample and / the mean length of the mag- 
netic path in centimetres. 

The author then proceeds to discuss by the aid of vector diagrams 
and mathematical equations the relations between applied voltage, 
magnetising current and flux, and ultimately deduces the following 
detail relations for H max. and p, the permeability 


А Ат. (оћ 
Н max = Катря.) yi s onm m 2x gilberts per cm., 
L,(henrys) 


gilberts per em , 


апа u — к ; 
4 = 
(ашы 2(ohm) 


In these equations k,=0-8875 —- 
a ) 


l(cm.) 
N3S(cm.)?' 
Z is the resistance operator of variometer resistance combination. 
Arc is the increase of resistance of the test sample caused by iron loss. 

It is also shown how, on certain assumptions, relations for the iron 
(hysteresis and eddy current) losses in the'sample can be determined. 
The conditions to be aimed at in securing a satisfactory differential 
arrangement and the various disturbing factors are also discussed 
in some detail. 

It is pointed out that the arrangement readily enables Bmax. values 
to be compared for very long wave-lengths with the corresponding 
values determined at higher frequencies. and an insight thus obtained 
into the skin effect of an iron core. As stated, the various iron: 
losses can also be analysed at different frequencies ; in particular, the 
dependence of the magnetising force and permeability on the fre- 
quency of the applied alternating E.M.F. can be conveniently 


k,= 0-798 x 10, X 


. Studied. 


PREVENTION OF TRAINS BEING USED WITH 
INSUFFICIENT AIR PRESSURE. 


An arrangement has been in use on the Central London Railway 
for some years, and is now being extended to the London Electric 
Railway, to safeguard the working of trains if the air pressure for 
working the brakes becomes insufficient. The arrangement has 
teen found desirable to prevent trains being operated with insuf- 
ficient air in the train pipe. This control apparatus consists of an 
air pressure governor similar to that which controls the working 
of the compressor for the maintenance of a proper pressure of 
air for the operation of the brakes, except that this governor is 
reversed. It is arranged to open the circuit when the pressure in 
the ёга п pipe falls to 40 lb. per square inch, and to close the circuit 
when the pressure rises to 50 lb. persquareinch. Theelectric circuit 
which opens and closes is in t е“ forward" wire from the controller 
to the reverser, so that the train cannot be operated in the forward 
direction unless the air pressure in the train is at least 40 lb. per 
square inch, but it can always be operated in the reverse direction. 

Advantage is taken of this reverse governor to facilitate more rapid 


Btopping in the event of the train being tripped when passing a signal 


at danger. The air pipe which controls the governor is connected 
to the train line between the tripcock and the tripcock isolating cock. 
In the event of a train being tripped, the train pipe is, of course, 


opened to atmosphere, and the point at which the tapping to the 


reverse governor is taken is quite close to the tripcock, and not only 
is the brake applied, but the control circuit opened. A release pin- 
hole is also fitted to the tripcock isolating cock in such à way that 
when the tripcock isolating cock is closed—that is to say, when the 
гірсосК is cut out of operation—the air between the isolating cock 
and the tripcock is exhausted, and therefore the reverse governor is 
opened, and no control current is available. This preven's a train 
being run unless the tripe ck is си into action. 

A short-circuiting switch is provided in the cab of the motor car 
sealed in the open position. In the event of failure of the reverse 
governor, or failure of the tripcock, necessitating the tripcock being 
cut ou', before the train can be operated it is necessary to break the 
seal and close the switch, which short-circuits the reverse governor. 
The fact that this switch is sealed, and that any man breaking the 
seal must explain the reason for so doing, affords a safeguard against 
the train running with the tripcock isolated. 
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INTERLINKING IN LANCASHIRE AND 
CHESHIRE. 


Of the committees that have been formed to consider the 
problem of interlinking the various supply undertakings in 
certain districts of the United Kingdom, that dealing with 
Lancashire and Cheshire has made the greatest headway. 
This Committee have now issued a second report, making 
definite recommendations for a Joint Board, consisting of 
representatives of the various local authorities and com- 
panies, according to population in the one case and accord- 
ing to capital outlay in the other. Such a board would have 
wide powers, but not the right to raise capital, at least under 
present conditions, as it is felt that there is no advantage 
to be gained in relieving each undertaking of its statutory 
obligations. In this respect the recommendations difler 
from those of the previous interim report. On the other 
hand, there is a supplementary report, which is not signed 
bv the representatives of companies owing to the effect 
which it might have on the companies’ undertakings, nor 
' ру Mr. BLACKMORE. This part of the report contemplates 

the conferment of important additional powers on the Joint 
Board. 

It will be seen that the supplementary report goes very 
much further than the main report and contemplates the 
state of affairs to which electricity supply in this country 
must inevitably come if it is to reach a satisfactory position. 
While retaining the existing rights of undertakings with 
regard to the distribution of electricity within their statu- 
tory areas, the committee proposes that the Joint Board for 
the area should have power to erect and operate new power 
stations and to purchase the less efficient stations where it 
is desirable that these should be superseded. In suth cases 
the undertakings so affected would be relieved of their 
financial obligations in respect of the superseded plant. If 
such inefficient power stations were not purchased there 
would be obvious inequalities, and those authorities opera- 
ting highly efficient stations might be adversely affected by 
the inclusion of the less efficient stations with high capital 
expenditure. The elimination of the less efficient stations 
will tend to level down the generating costs of the remaining 
stations, so that they become approximately the same. 1% 
is pointed out that the average increase in load in the area 
considered is 32,000 kw. per annum for the whole of the 
groups, and it is stated that the proposed new stations 
should include units of plant of not less than 10,000 kw. to 
15,000 kw. in order to obtain the most economical service. 
In our opinion it is a question whether this figure is not 
lower than it should be. There is no doubt that the increase 
in the use of electricity will be enormous during the next 
few years. There is always a natural tendency to put in 
that plant which is the most economical at the moment. 
This no doubt gives the best financial result during the first 
few years, but it may well be desirable to look forward, 
and to put down plant which, although too large for imme- 
diate requirements, would give better financial results at 
no very distant date. 

In the main part of the report the policy is outlined in 
regard to bulk supplies, and it is laid dewn that onlv those 
stations now employing, or about to employ, individual sets 
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of not less than 5,000 kw. capacity should in future be used 
for this purpose. The selection of so low a power shows 
that, so far, we have not made great progress in large scale 
power generation. With regard to the basis of cost, a 
figure of 10 per cent. on the capital outlay is taken for the 
capital charges per annum, and the working expenses, 
expressed in £ per annum per kilowatt of maximum demand, 
include standby coal, oil, waste, water and stores, wages and 
salaries, repairs, maintenance and management, во th t 
the only item as a running cost is the remainder of the coal, 
T his, of course, is not a strictly accurate way of looking at 
the matter, but it may be sufficiently accurate for the pur- 
pose, and it has the advantage of simplicity, provided that 
the figure for standby coal can be easily agreed. It is 
noticeable that the total consumption of fuel per kilowatt- 
hour delivered to the feeders at stations with a 30 per cent. 
load factor, is taken on the basis of 28,000 B.Th.U. per 
kilowatt-hour. For modern stations giving a bulk supply 
this strikes one as a distinctly liberal allowance, and is a 
figure which we hope will be very rapidly improved. In 
passing it may be mentioned that the calorific value of the 
coal is not stated in arriving at the cost. Briefly, it may 
be said that although the capital per kilowatt of demand 
is as low as can be expected, the item for fuel (which is 
taken at 17s. 6d. per ton) is high, and thus the total 
charge with a load factar of 2( -35 per cent. is G:377d. per 
kilowatt hour, snd this only falls to 6:2s(d. with a load 
factor of 50 per cent. 

Apart from ordinary bulk supply, the Committee have 
also considered standby, emergency and reciprocal supplies. 
Standby supplies, 4.e., during periods of breakdown, &c., 
are charged on the same basis as bulk supplies. But in 


' the case of emergency supplies, it may well be that no 


energy will be required and the financial position is there- 
fore made as easy as possible by reducing the capital 
charges to one-third of the normal. 

We are glad to note that no allowance has been made 
for the purpose of rate aid, and the Committee express the 
opinion that the practice of making profits for the purpose 
of handing over substantial grants in aid of local rates is 
detrimental to the interests and advance of electricity 
supply. On the other hand, the report lays stress on the 
necessity of making adequate provision for depreciation and 
obsolescence of plant. The view is stated that, broadly 
speaking, no direct profits should be made, but a possible 
exception is admitted in the case of electricity supplies given 
to new industries established in an area other than that of 
the authority maintaihing the source of the supply. We 
presume that the Committee have in mind the fact that the 
consumers 80 placed would bring in no rates to the local 
authority supplying electric power. This, 16 seems to us, 
is a somewhat narrow view to take. New industries should 
be encouraged rather than handicapped irrespective of 
local interests. | 

The Committee have done well to push forward their 
scheme so energetically and to provide a definite workable 
scheme. At present, they appear to be well ahead of the 
other committees with which they are presumably working 
—4.e., with the committees for the other districts into which 
the country has been divided by the National Electric Power 
Supplv Joint Committee. On the other hand, we think 
there may be some advantage in working up schemes of 
this kind, so that they resemble one another as far as pos- 
sible, more particularly in their main powers. 16 may well 
be that different parts of the country are best served by 
different schemes, but, even so, reasonable co-ordination will 
probably lead to the best results. 
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SOURCES OF POWER OTHER THAN COAL. 


Peat.—We may now consider our second alternative—viz., the 
development of other sources of power. Firstly. as regards peat, 
I propose dwelling very briefly on the principal features of this 
important question. In the Coal Commission (19)5) Report t it is 
stated that “ In Ireland. Scotland and some parts of England there 
are vast peat bogs, but there are no means of estimating correctly 
the quantity of peat they contain." Made some 12 years ago, this 
statement is unfortunately. as true to-day as it was then, and it is 
also true to say that few figures giving the nitrogen content of the 
peat from the various bogs are available, although this determines 
the commercial success or failure of any process for the production 
of power fronf peat, which, as all large schemes must, involves 
by-product recovery. The principal problems to be solved, if peat 
is to be successfully used on a large scale for power purposes, are :— 


(a) The securing of rights over an area of bog containing peat with 
a suitable nitrogen content and sufficiently large to provide power 
for a period long enough to justify the capital expenditure involved: 
This may be difficult in some cases, owing to vested interests and 
the egisting turbary rights of small holders. — 


(b) The development of a suitable method of ‘‘ winning " peat оп 
a large scale from the bog. 


(c) A commercial process for the removal of surplus water from 
the required quantity of peat. Air drying has already been suc- 
cessfully employed on a small scale, but how far it would be prac- 
ticable commercially on a large scale has still to be determined. 
I have looked into a number of methods of removing this surplus 
moisture artificially, and am not satistied that a commercially sound 
system has yet been evolved. 

Granted a satisfactory solution of these problems—viz., the pro- 
vision of a continuous supply at a sufficiently low cost of peat with 
а water content not much exceeding, say, 50 per cent., it may at 
once be said that there are no insurmountable engineering difficulties 
to prevent peat being used on a large scale as a substitute for coal 
for the production of power in gas engines for small and medium 
powers, and preferably in steam engines for large powers. 


Oil.—Oil may form a substitute for coal to a certain extent, pro- 
v.ded the supply can be made more reliable and the price per ton 
brought down to a sufficiently low figure and kept out of the realm 
of speculation. It may be interesting to note in passing that the 
largest oil engine so far built is & two-cycle single-acting Diesel 
engine, completed during the present war, to the order of Messrs. 
Harland & Wolff, of Belfast. This engine was built in Switzerland 
for an output of 3,750 H.P., and gave 4,500 н.р. on the test Беа. { 


Natural Gas.—It is not generally considered that natural gas is 
available to any practical extent in the United Kingdom, though in 
some countries it forms a useful addition to existing sources of power. 


Volcanic Heat.—The natural heat of the earth has not been har- 
nessed for power purposes except where abnormal conditions prevail. 
In Larderello, near Volterra, Italy,§ steam issues from the ground in 
jets. This steam was first successfully applied to the operation of 
а 40 H.P. reciprocating steam engine. In the course of time the 
cylinder walls became corroded by the acid present in the steam, and 
the outbreak of war causing a great increase in the cost of fuel in 
Italy, the steam was used to heat boilers. "These boilers now pro- 
vide steam for two 5,000 н.р. steam turbine units, and a further unit 
of this size is in contemplation, the energy being transmitted by 
means of electricity to the towns in the neighbourhood. 

Various Sources.—Wood, sawdust, tan, &c., have been used to a 
small extent for the production of power both in producers and as 
fuel in special tire boxes. Alcohol prepared from vegetation, as for 
instance from potatoes, has also been written up to a considerable 


extent in the tec. nfcal press; but I do not think it will become a - 


serious competitor of coal, at any rate in the present generation. 


Tides and Wind Power.—The utilisation of the tides is dismissed 
by one authorityt with the remark that “ all engineers are agreed 


that the cost of impounding the tides is prohibitive,” and the same - 


authority, in dealing with wind power, says that “ no person has, so 
far as we know, gone beyond 60 н.р. in utilisation of the wind ; there 
c DI EMPTORE Ic M COEPI TEM ENEVE SK ME REM NE RE RE E E PER RENE СЕ 

* A Paper read before the Irish Technical Instruction Congress. 
Slightly abbreviated. 

T5 Royal Commission on Coal Supplies " (1905). (Cd. 2,353.) 

+ Journal of the Royal Society of Arts,” Vol. LXII., No. 3,258. 

$ '' Cassier’s Engineering Monthly," December, 1916, p. 442. 


is no doubt that windfSpower can be used as a source of supply of 
cheap power, but its intermittent character is against it." The 
figure of 60 н.р. refers, of course, to the utilisation of the wind for - 
power development on land ; much larger powers being developed 
in the propulsion of large sailing ships at sea. It may be said that, 
while these statements regarding the winds and tides were made 
some years ago, they may be fairly taken as representing present- 
day opinion. 

Water Power.—The only source of power other than peat that we 
need seriously consider in this country as a substitute for coal is 
water. The Coal Commissioners (1905), in dealing with this matter, 
say, ‘It is suggested, however, that it is desirable to examine into 
the capabilities of the water-powers in Ireland, as small sources of 
power might be used economically where there is little or no com. 
petition with coal." There is no doubt that it is eminently desirable 
that the investigation suggested by the Commissioners should be 
carried out. 

Solar Radiation.—The greatest power so far directly developed 
from the radiant heat of the sun is approximately 60 m:P.,which 
was developed* in the Sahara in 1913. 


Altogether I think it may be said that, for the United Kingdom 
as а whole, no new facts have arisen since the Royal Commissioners’ 
report to which reference has been made to alter the conclusion they 
arrived at—viz., that ' coal is our only reliable source of power, and 
there is no real substitute." 


EcoNoMY IN THE PRODUCTION, TRANSMISSION AND DISTRIBUTION 
OF PowER. ` 

Economy of Large Power Units.—The production and distribution 
of power in bulk from large suitably situated central power stations 
would, at a conservative figure, save us 50 per cent. of our present 
coal bill for power purposes, and effect a still greater percentage 
saving in the cost of the power generated. 

Writing in 1912, I gave the following points} in favour of factory 
owners taking bulk electrical supply from central generating stations : 

1. Economy in working due to (a) larger units; (b) units run more 
nearly on full load, and therefore at a higher efficiency ; (c) greater ease 
with which modern labour-saving devices are installed ; (d) saving in 
general attendance costs; (e) lower percentage capital costs, since 
position of plant is not determined by position of load, but by cheapness 
of land, &c. ; (f) stand-by plant carried at a lower percentage capital 


cost. 
2. That in the case of a new mill more capital can be spent on remu- 


nerative machinery. 
3. Elimination from customer's consideration of all matters not 
directly concerned with his business, such as engineering details, fuel, 


costs, &c. 
4. Facility with which any portion of a mill can be run without 


running main generating plant. 
5. The important consideration that the power company's engineers 
are always at their customers' disposal when engineering problems arise. 


Adding that “ а strong point in favour of power supply companies 
: . is that, as their load increases, their capital costs must be 
reduced, a fact that is borne out by the steady reductions they have 
been able to effect in their rates, and that in time advantages from 
the point of view of economical working should enable them to 
produce current at rates considerably below those possible with the 
best private plants." 

Admittedly the best agent for transmitting and distributing power 
electricity is also the best agent through which to.apply it, and 
writing in 1911 I claimed: the following advantages for electrical 
driving independently of whether the electricity is produced in the 
factory itself or in the central station of a power supply company : 


1. Reduced employment of line shafting, therefore low friction losses— 
always an important consideration, particularly when, as frequently 
happens, few machinesin a department are required to run simultaneously. 

2. Avoidance of complicated uneconomical drives, such as bevel 
gearing, jockey pulleys, belts, &c. Belt losses are three-fold : windage 
loss, friction loss consequent on slipping, friction loss consequent on the 
continual bending and unbending of the belt strap ; and few people seem 
to rcalise how heavy these losses may be. 

3. Ready readjustment of machinery positions more exactly to suit 
manufacturing processes. | 


* A. S. E. Ackermann, ** Journal of the Royal Society of Arts," 
Vol. LXIII., No. 3,258. 

f “ Electrical Power in Textile Mills," J. Е. Crowley, ‘‘ Journal of the 
Textile Institute," Manchester, September, 1912. 

+ “ Electricity in Textile Factories: Some Recent Developments," 


J. Е. Crowley, THE ELECTRICIAN, November 17, 1911. 
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4. Reduced risk of damage to machinery, since fuses scientifically 


designed may be depended upon to cut power off at a predetermined 
suitable overload. 

5. Simplification of machinery supervision. The insertion of a watt- 
meter in а main circuit is an infallible check on the working conditions of 
a driven machine. In the writer’s opinion this test will inevitably 
become common practice in modern installations. For small motors 
suitable plugs to enable portable instruments to be inserted without 
breaking the motor circuit are easily designed. For large motors, 
suitable instruments should be permanently inserted. 

6. Fewer serious stoppages, since the drives are split up into small 
independently controlled units. 

7. Easy and independent alteration of speeds of machines to suit the 
class of material dealt with, and the working conditions, atmospheric and 
otherwise. The customary poor production after Sunday and holiday 
rests can thus be avoided. 

5. Better illumination, fewer shadows and more thorough supervision 
of operatives owing to the reduction in the amount of line shafting and 
belting. 

9. Less noise, greater cleanliness and improved health of operatives. 

10. Fewer accidents. 

11. Ease with which extensions and alterations can he carried out 
without interfering with the running of existing machinery. 

12. Increased production, due to higher average speeds and prompter 
starting. 

13. Improved quality of material manufactured, due to the more even 
turning torquc. 

In addition to the points above dealt with, the following advantages 
can be obtained where new buildings are being erected :— 

(a) The better utilisation of available building space. 

(b) Lighter and cheaper buildings, considerable saving being effected, 
particularly in the design of the roof and main walls. 

(c) Concentration of prime movers and generating plant in one build- 
ing, and a consequent saving in working costs and supervision. , 

(d) Lower depreciation and lower maintenance charges. 

Any advantages claimed for electric driving generally can, of 
course, be claimed for individual electric driving also; while, in 
addition, special advantages can be obtained with this drive in 
certain cases, such as :— 

l. Saving in the power consumed. : 

2. Increased production due to (a) peculiar advantages in the case 
of certain machines, resulting in some cases in an increase in pro- 
duction varying from 10 to 25 per cent. ; (b) better supervision, &c. 

General opinions such as have to be expressed in à Paper such 
as this are naturally subject to revision based on developments in 
engineering or increases in the cost of power. Belfast may one day, 
for instance, receive its power electrical y from the coa fields of 
Scotland, but I do not see any reason to anticipate any substantial 
revision in the immediate future. 

The importance of cheap power under the conditions of our 
civilisation is second only to that of cheap food, with which, indeed, 
modern conditions have indissolubly associated it. Its importance 
as & factor in the development of our industries cannot be over- 
estimated, nor can its consideration be delayed. It should be dealt 
with now, when in the industrial lull caused by the great war every 
European country is taking stock of its economic position. 


-- s 
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INSULATING LACQUERS.* 


BY PROF. MAX BOTTLER. 


Both manufacturers and electrical engineers are much in the dark 
about insulating lacquers, which are often prepared on very old- 
fashioned lines. Copals, sheilae, sandarac, elemi, asphalt, tar, 
rubber and other similur substances are often used ; these are dis- 
solved in benzine, benzole, alcohol, turpentine, or carbon bisul- 
phide ; linseed-oil, tongue oil or Chinese wood oil are also used as 
solvents. Lately artificial resinous products have been used, such 
as solutions of cellulose acetate. "Generally speaking, an insulating 
lacquer should have the following properties—viz., u sufficient insu- 
lation resistance, non-inflammability, а capacity to repel or resist 
water, a reasonably long life, a power to resist oxidisation and the 
eflects of rust, а considerable degree of hardness, and а power to 
resist chemical action of ditlerent kinds. An insulation resistance 
of 1,000 volts over a thickness of 0-025 mm. is generally sufficient. 
It must also resist changes of temperature, and it must adhere ürmly, 
while possessing sutheient elasticity. Tf a lacquer is intended for 
use on overhead wires, it must dry quickly without being heated ; 
this, of course, depends on the solvent used. If a drying oil, like 
linseed oil, is used with a suitable drying agent, it generally dries at 
ordinary temperatures in 8 or 10 hours; and a fatty lacquer, if 
slowly dried, is found to have greater power of resisting chemical or 
mechanical action, than if it is more quickly dried. A sufficient 


* Abstracted from the  Elektrotechnische Zeitschrift," No. 11, 1917. 
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elasticity is needed so that cracks do not develop if the wire is bent. 
All these properties can be tested'in the laboratory by appropriate 
means; the lacquer ought, of course, not to be attacked by dilute 
acids or alkalis. A great many lacquers contain substances which 
are of the nature of fatty,resinous or organic acids; in fact, some 
kind of decomposition soon sets in owing to chemical action between 
the lacquer and the metal which it covers. This obviously affects its 
insulating value. As instances of such substances of an acid char. 
acter may be mentioned shellac, sandarac, elemi, linseed oil, copal, 
&c., which combine in some form or another with copper and iron. 
Farrington, in a Paper read before the Franklin Institute, says that 
lacquers which contain linseed oil, copal, or asphalt are unsuitable 
for insulating purposes. He says that after a certain period they 
become valueless. Arnold in his treatise on the direct-current 
machine says, that linseed oil should not be used in Jacquers for 
covering copper wires, in consequence of the fact that the oxidation 
tends to brittleness. Still the insulating lacquers on the market, 
which contain copals and linseed oil, are seemingly satisfactory, 
but questions may arise as to their permanence. So-called Japanese 
lacquers (which are not to be confused with genuine Japanese 
lacquers) are made from asphalt, copal, resin, wood oil, tar, benzole, 
linseed oil, turpentine, &c., sometimes with the addition of sulphur; 
these lacquers, specially if they are of the kind which requires to be 
dried in the oven, are electrically quite good. (The next section of 
the author’s Paper deals with the behaviour of the various common 
metals when exposed to the atmosphere, including iron, which is 
now largely used in war time in Germany as а conductor ; but'this 
portion of the Paper is omitted in the present abstract. A cellulose 
Jacquer is recommended for iron.) 

Of later vears a good deal of interest attaches to the lacquers pro- 
duced from artificial resins. Various processes are employed. The 
formaldehyde resins are the usual ones, which are obtained by reac- 
tion with carbolic acid, using generally an acid, a base, or a salt as a 
catalvser. The fluid or solid condensation- products are dissolved in 
alcohol ; à number of patents describe the addition of petroleum, 
ether, benzol, toluol, trimethylene, and the like. А perfectly smooth 
and brilliant lacquer is obtained in this way. The formaldehyde 
resins are dissolved in alcohol, benzine, &c. ; they are only soluble 
at an early stage of their preparation. Аё а later stage they are 
entirely insoluble, but they then form substitutes for all sorts of 
materials such as ivory, horn, celluloid, amber, vulcanite, galalith, 
&c. Chiefly, it may be said that the best lacquers are prepared by a 
new so-called ** dry " process by the reaction between ''formin" 
and carbolic acid, ‘‘ formin ” itself being prepared from the reaction 
between formalin and ammonia; these lacquers have excellent 
insulating properties. "The resins are dissolved in alcohol or acetone, 
or when dry, they resist almost any form of ehemical action, and have 
very high insulating properties. Laboratory tests have conclu- 
sively proved that these artificial lacquers are far better than the 
old-fashioned ones ; no comparison of any sort is possible between 
the two. 

Hitherto we have only considered those formaldehyde resins which 
are soluble in alcohol, benzole, &c., but they always have the well- 
known smell of carbolic acid.- Lately this objection has been re- 
moved, and resins have been produced which have no smell at all, 
and are soluble in oil. The processes are described in the German 
patents Nos. 254,411, 269,659, 281,939. 289,968. The physical pro- 
perties, such as consistence, colour, brilliance, covering power, ease 
of applying, drying characteristics, hardness and elasticity are as 
good as those of the best copal varnishes. They do not discolour, . 
and are chemically indifferent to almost any reagent. "Thev are very 
suitable for protecting iron against rust. They only break down if a 
voltage of 5,000 is applied to the surfaces of a film 0-085 mm. thick. 

‘The great difference between this new lacquer and the older types of 
the same kind is that it is without smell, and it does not discolour. 
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BRITISH METHODS IN FOREIGN TRADE. 
TO.THE EDITOR OF THE ELECTRICIAN. 


Sir: In vour issue of May llth, under the heading " Imperial 
Notes," vou quote a statement regarding the ignorance of 
engineers in New Zealand as to the capability of English firms 
to manufacture high-tension plants of large size. Such lack 
of knowledge is not surprising if engineers in the Dominions 
are not kept better advised of what some of the principal 
firms in England are doing than are those in India. 


AvuGUST 24, 1917. 


A few weeks ago the representative of a large English con- 
cern called upon me, and complained that no orders had been 
received from the company with which I am connected although 
it was more than three years since his.firm opened branch 
offices out here and notwithstanding the fact that many 
thousand pounds' worth of electrical machinery had been 
ordered for this undertaking during that period. In reply, I 
told him that I was unaware that his company was even 
represented in India ; that I had not received a single cata- 
logue or pamphlet from them in the last 10 years, and that 
having become tired of seeing the same old and uninteresting 
advertisement which his firm had inserted in the technical 
papers week after week for as long as I could remember, I 
had ceased to take any interest in them. He replied 
that his company did not attach much importance to 
advertising, so his reason for expecting to recelve orders was 
not evident. | 

It has to be remembered that the electrical trade must be 
considered in conjunction with other lines of business, іп order 
that a good reputation may be established for things English 
in general. 

Although I have not visited New Zealand, I was in Aus- 
tralia last vear, and in a fairlv large town there the principal 
contractor was most surprised when I informed him that dry 
cells could be obtained from England at all, let alone at a lower 
price than he was paying for them. In the largest ironmon- 
gers shop in the same town I saw an elaborate display of 
American adjustable spanners, and inquired of the proprietor 
why he did not obtain such tools from England. He told me 
that he did not know of any English firm making them, and 
after I had given the name of one from whom they could be 
obtained at a lower cost, he remarked upon the necessity for 
England to " wake up." He also gave me several instances 
of inattention and carelessness on the part of English firms to 
whom he had sent orders in his desire to be patriotic, and he 
certainly could not be blamed for deciding to obtain his sup- 
plies elsewhere. In one instance he ordered a large number of 
expensive agricultural implements from a leading English 
manufacturer, whose representative had never called upon him, 
and was obliged to pay cash for them against shipping docu- 
ments, but every one of them was delivered minus an essential 
working part. He lost the season's sales, and was obliged to 
warehouse the machines for many months until the missing 
parts came to hand; vet he received no redress. Being 
interested in the question, 1 made numerous inquiries on 
the same lines, and many of the replies were most dis- 
heartening. 

The show-room of one supply company at which I called was 
almost filled with electric heating apparatus of various descrip- 
tions, but there was not a single article there which had been 
made in England. The ignorance of the person in charge of it 
as to what could be obtained from the Old Country was appal- 
ling. 1 feel fairly confident that no one had previously 
taken the trouble to furnish him with any information on the 
subject. 

The above-mentioned instances would be more credible to 
some of your readers ìf they had seen the attractive display of 
American magazines in many booksellers’ windows and railway 
bookstalls in Australia, and nearly all such publications con- 
tain alluring. advertisements which undoubtedly lead to busi- 
ness. 

Before the war, for every catalogue and brochure I received 
from England, I suppose I received at least a dozen from 
. America and Germany, or from firms parented in those coun- 
tries ; in fact, as a general rule, if I saw a notice of the issue of a 


new English pamphlet I had to write for a copy, although in 


charge of a well-known large plant. 

An engineer resident abroad is not merely interested in 
theories and people’s-ideas on various subjects, but also in the 
details of what has actually been done and in learning where to 
obtain what he requires from a firm which has made more than 
а sample or an experiment. For that reason I, in common 
with a number of others turn to the advertisements of a 
certain American paper before I think of reading through the 
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English journals, and it is the latter that would be set aside if 
there was not time to read them all. There are, of course, a 
few notable exceptions amongst English firms; they exercise 
their ingenuity and vary their advertisements, but many seem 
content if their address is published, and I know of several 
which have never yet stated in print that they are in a position 
to manufacture certain articles which they make and which 
are undoubtedly of the best of their respective kinds. For 
example, household labour-saving devices, operated electrically, 
should be at a premium, under present conditions, yet they are 
advertised very little. 

The advertisement which carries weight i is one including the 
reproduction of a photograph of plant actually installed ; 
woodcuts giving an idea of what a firm could make if 
it had the opportunity are almost valueless; moreover, 
it would give manufacturers a handsome return if, when 
paper supplies become normal, they would pay a suff- 
ciently high price for advertisements, to enable publishers 
to print their journals on paper equal in quality to that 
used in America, merely to show their advertisements to the 
greatest advantage. 

Then again the thorough knowledge displayed by American 
salesmen of the goods they have to sell—how an article is made, 
where it has been used and why it is to be preferred to other 
makes—is in strong contrast to the feeble advocacy of the 
glorified clerks who are often selected to represent some Eng- 
lish firms abroad, presumably because they will accept lower 
salaries than competent salesmen who have had a practical 
training in their particular line of business. 

To return to the quotation in your paper—certain firms in 
England are prepared to make transmission line towers, but 
if they cannot erect anything better than some of the overhead 
lines illustrated in their rare advertisements, orders are likely 
to go, elsewhere. The advertisements of line material 
are so meagre that they are unlikely to complete “ the 
education " of the engineer far from the Mother Country, 
and the amount of patriotism which has been shown in 
continuing to send orders there, considering the lack of 
enterprise shown by many manufacturers, is little short of 
marvellous. 

I desire to make it quite clear that I am not criticising 
American goods or methods. I admire them; but when 
equally satisfactory articles can be purchased in England for 
use in British possessions it is regrettable that British capital 
should be diverted to other countries to buy what is required. 
The American himself will appreciate this point of view, for he 
is the’ last person in the world to send orders anywhere else 
than to his native country if he can possibly avoid it ; he is far 
more patriotic in trade matters than the Englishman, partlv 
because he conscientiously believes in the superiority of things 
made in his own country. 

Even in your columns a few months ago a more powerful 
boost was give to the wares of two foreign concerns than com- 
peting English firms often receive, and as only London ad- 
desses were mentioned, some engineers abroad may have 
concluded that the goods were produced in England. It is a 
rare occurrence when an English product ts even mentioned 
in the American journal to which reference has already been 
made, and it is still more unusual for it to receive favourable 
comment. 

English manufacturers may possibly be able to prevent 
trade in England from being filched from them again without 
adopting more up-to-date methods of advertising, but cer- 
tainly the expansion of trade they dream of will never take 
place unless they alter in that respect. 

As far as my observation goes, the principal failing of many 
English, as compared with foreign, firms із that they expect а 
branch business to be profitable from its inception. They 
are therefore unable to launch out in the very way that 
would lead to success. А bolder and more intelligent policy із 
needed. 

I rarely write to you, and that must be the excuse for a 
lengthy letter.—I am, &c., 


India, June 27. TRUMPETER. 
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INDUSTRIAL RECONSTRUCTION. 


The Executive Council of the Federation of British Industries has 
issued, in response to a request by the Ministry of Labour, a memo- 
randum setting out its recommendations for dealing with industrial 
unrest contained in the Whitley Report. It will be remembered 
that this report was officially described as the interim report on 
Joint Standing Industrial Councils by the sub-committee on relations 
between employers and employed of the Reconstruction Committee. 
The following is an abstract of the memorandum of the Federation : 


l. The Federation cordially endorses the view of the Reconstruction 
Committee as to the vital importance of securing co-operation between 
employers and workpeople after the war. Few can fail to realise the 
serious consequences to our commercial and national position which 
may result from failure to secure harmony between employers and cm- 
ployed. Efficiency of production is a prime consideration. For this it 
is necessary to have co-operation and agreement with labour, who in 
return will, and are entitled to, demand improved conditions of employ- 
ment, a higher standard of comfort generally, and opportunity of appre- 
ciating the truc interests of the trade in which they are engaged. 

The complement of efficiency of production is efliciency of management, 
whether in the organisation of works and of business, in inventiveness, ог 
in the study and capture of world-wide markets. Such management 
is at the base of an intensive demand for labour, and must be guided and 
controlled by the best individual brains of the country. Саге must 
therefore be taken not to interfere with their work, but to afford them the 
fullest scope, for without an intensive demand for labour it is hard to sce 
how the best conditions can obtain ' 

Any scheme for reconstruction must. therefore, have regard to the 
im portance of efficiency both in business and productive methods, and in 
commercial management, and nothing in the suggested councils should 
tend to impair or interfere with development in this direction. 

2. The Federation cordially welcomes the views expressed by the 
committee as to the important part which must be played by associations 
in the settlement of these difficult questions, and expresses the opinion 
that it is, indeed, only by the establishment in each trade of organisations 
representative of employers and workpeople respectively that the object 
can be achieved. The Federation, therefore, would lay particular 
emphasis upon the views expressed in par. 23 of the report— 

" It may be desirable to state here our considered opinion that an 
essential condition of securing à permanent improvement in the relations 
between employers and employed is that there should be adequate 
organisation on the part of both employers and workpeople. The pfo- 
posals outlined for joint co-operation throughout the several industries 
depend for their ultimate success upon there being such organisation on 
both sides, and such organisation is necessary also to provide means 
whereby the arrangements and agreements made for the industry may be 
effectively carried out.” 

While agreements in the fullest sense can only be made between 
organisations representing cach side, it is almost impossible to provide 
security for such agreements if any appreciable portion of workpeople 
on the one side, or manufacturers on the other, are not members of their 
respective organisations, and are consequently not bound by the agree- 
ments, In the opinion of the Federation this point is so important that 
they suggest that the Government ought to go far to recognise and give 
an official standing to organisations representative of employers and 
workpeople respectively, and to encourage the development of such orga- 
nisations. 

3. The recommendations of the committee are far-reaching and im- 
portant, but it will be readily admitted that the constructon of an orga- 
nisation on the lines suggested is a delicate matter, and the Federation 
notes with satisfaction that in the creation of the proposed organisation 
it is not contemplated that the Government shall actively interfere. The 
Federation desires to emphasise this point, and to urge that while sym- 
pathetic Government assistance may be, and doubtless will be, of great 
value, it is most important that there should be no suggestion whatever 
of Government pressure or coercion, and that each trade shall be free 
to build up its own organisation voluntarily and on lines best suited to its 
peculiar needs. 

4. It may be pointed out that the descriptions in the report of the 
various Councils are somewhat vague and uncertain, The Federation, 
however, understands thatthe National Industrial Councils referred to «re 
councils of individual trades, and not national in the literal sense. ‘The 
Federation is of opinion that the basis of the scheme should be Trade 
Councils of masters and men ; that js to say, that each trade or section of 
an industry should form а council representative of the employers’ 
organisation or organisations, and of the trade union or trade unions 
concerned with such particular trade or section of an industry. -This 
council should have sole power of dealing with agreements of all kinds, 
and any other matters appropriate to the particular trade or section of 
industry. Some difficulty arises in this connection owing to the existence 
of unions in certain cases overlapping various different sections of trade. 
'T his, however, is à matter of detail which could no doubt be easily over- 
come. 

5. In the opinion of the Federation devolution of constructive work to 
District or Works Committees would be very dangerous. It should only 
be permitted to develop in the light of experience. 

6. It is suggested that the main value of District Councils would be to 
constitute a court of arbitration in the case of any difference between 
employers and employed in the trade in the district, having regard to 
the general and any peculiar conditions obtaining in that district. 
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7. In the opinion of the Federation the works committees should be 
entirely voluntary in the case of cach individual firm, and not in any way 
officially constituted. They should consist entirely of representatives 
of the employés, and they should, if possible, be elected by secret ballot. 
Where instituted their duties should be confined to reporting to, or 
receiving from, the management complaints regarding breaches of any 
agreements which may have been made between the employers and em- 
ployed. 

S. It appears to the Federation that the general principle underlying 
these suggested councils should be the centralisation of policy and the 
decentralisation of administration. 

9. The Federation suggests that, while the proposed trade—or, as 
they are designated in the report, National Councils—may be well suited 
for discussing questions peculiar to the trade, and may provide a suitable 
court of first instance for the settlement of disputes, it would be highly 
desirable that superior bodies should exist consisting :— 

(1) Of representatives of employers and employed in «ach group of 
trades forming an industry which might possibly be styled © Councils of 
Industry." 


(2) Of representatives of the employers and employed in all industries, , 


which might possibly be styled the ‘‘ National Industrial Council.” 
The Councils of Industry and the National Lfdustrial Council would 
provide suitable courts of appeal from the Trade Councils in cases of 


. differences between employers and employed in any trade which cannot be 


settled by the Trade Councils. The Federation is of opinion that pro- 
vision of methods for preventing or settling differences is almost as im- 
portant as provision of facilities for co-operative action, and the Federa- 
tion is of opinion that if no strike or lock-out could take place until the 
«question had been submitted to final arbitration by a truly National 
Council of employers and employed, there would be good grounds for 
hoping that the time for reflection afforded, and the pressure of popular 
opinion, would ensure the loyal adoption of the award. 

10. With regard to the consideration of general questions, the Federa- 
tion is of opinion that these should be dealt with primarily by the National 
Industrial Council, which should delegate to the Councils of Industry, 
and possibly to the Trade Councils, the consideration of matters of 
peculiar trade interest in such cases as the National Industrial Council 
may think desirable. The final decision in all matters of general policy 
should be taken by the National Industrial Council, after providing 
reasonable opportunitiesjof criticism on the part of the Councils of Industry 
and Trade Councils. 
to prevent Trade Councils or Councils of Industry from initiating the 
consideration of any matter of general interest. 


—— 


The Employers Parliamentary Council has lso issued а memoran- 
dum on the “ Joint Standing Industrial Councils " recommended in 


‚ the interim report by the subecommittee on “ Relations between 


Employers and Employed.” 

It is pointed out that the labour unions do not represent the whole 
of the workpeople of the country. It may be true that in certain indus- 
tries the unions do, in a large measure, if not fully, represent the work. 
people employed therein ; but, taking the workpeople throughout the 
country, the overwhelming majority are not members of labour 
unions. The Emplovers Parliamentary Council submit that freedom 
and security for industry are impossible until all combinations of capital 
and labour are subjected to the ordinary law of the land, and conspiracies 
for “ paralysing the country " by means of general strikes and lock-outs 
are rigorously suppressed. The repeal of the Trade Disputes Act must 
be regarded as a condition precedent to the establishment of that close 
co-operation between employers and employed which has now become 
more than ever vitally essential to industrial prosperity. 

The report emphasises the need of the relations between employers and 
employed being of such a character as will “ offer to workpeople the 
means of attaining improved conditions of employment and a higher 
standard of comfort generally, and involve the enlistment of their active 
and continuous co-operation in the promotion of industry." To this 
end the sub-committce recommend “ the establishment for each industry 
of an organisation, representative of employers and workpeople, to have 
as its object the regular consideration of matters affecting the progress 
and well-being of the trade from the point of vicw of those engaged in it, 
но far as this is consistent with the general interest of the community." 
To provide means fer carrying out this recommendation the sub-com- 
mittee submit proposals for '' the formation of joint standing industrial 
councils in the several industries, where they do not already exist, com- 
posed of representatives of employers and employed ; " and they give 
examples of the questions with which the councils should deal. The 
memorandum says: “ It may be doubted (a) whether any industry 38 
completely and perfectly covered by organisations either of employers 
or employed ; (b) whether it is possible or practicable to bring within the 
scheme those industries where no organisation exists, or where the orga- 
nisation is imperfect." lt will be observed that the sub-committec have 
been driven by the pertinent questions addressed to them by the Recon- 
struction Committee to admit certain fundamental and serious dif- 
culties; and that when confronted by the questions: “Is it intended 
that decisions reached by the councils shall be binding upon the bodies 
comprising them * И so, is such binding effect to be conditional upon 
the consent of each employers association or trade union affected *- 
the sub-committee can only answer that agreements reached by the 
councils will ‘‘ carry with them the same obligation of observance аз 
exists in the case of other agreements between employers. associations 
and trade unions," The significance of this will be appreciated by 
employers associations which have had experience of the “ binding 


L 


Nothing in this suggestion, however, is intended . 
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character" of such agreements. It is idle to suggest that the agreements 
reached by the industrial councils could be of any real or lasting conse- 
quence, or be considered as possessing any guarantee that their terme 
would be enforced, unless they were ofa legal character with provision for 
penalties recoverable out of funds reserved to meet liabilities involved. 

The sub-committee confess that the question of the restoration of trade 
union rules and customs suspended by the war is ‘‘ one of the chief factors in 
the problem ” presented by their report, and, in answer to a question by the 
Reconstruction Committee, the sub-committee say : '' It is clearly intended 
that all pledges relating to the restoration of trade union rules shall be 
redeemed without qualification unless the particular trade union con- 
cerned agrees to alteration ; and it is not intended that the Council shall 
have power to decide such questions by a majority vote of the work- 
men's representatives from all the trade unions in the industry." This 
leaves the whole matter open to discussion and arrangement. May it be 
assumed that '' the lessons of the war ” have convinced even the labour 
unionists responsible for the old and fatal policy that the rules and cus- 
toms referred to can, in the very nature of things, never be restored ? 
There are many indications that warrant this assumption ; and if it can 
be made a matter of mutual agreement between employers associations 
, and the labour unions, the outlook for British, industry will be full of 
hope and promise. 

Taking the report under review as a whole, the Employers Parlia- 
mentary Council express their appreciation of the efforts made by the 
sub.committee to propound a solution of the problem by which the 
country will soon be faced. While many of the recommendations are, in 
the opinion of the council, in themselves, laudable, and to some extent 
practicable—as a matter of fact, certain of the recommendations are 
already, and have for long been, in operation in several industries—others 
are of a nebulous character, suitable more for academic discussion than 
for practical experiment. The report will, however, serve the useful 
purpose of presenting the problem of industrial reconstruction on definite 
lines; and in this respect the recommendations of the sub-committee 
should be studied and digested by those concerned with a view to a true 
and lasting solution being found. 


BOILER HOUSE ELEVATORS. 
One of the chief problems to be faced in connection with boiler-house 
economies is that of getting the coal to the boilers. This can be solved 
by the mechanical filling of the hoppers, and it has become necessary in 
estimating the value of mechanical stoking to combine therewith a com- 
plete coal and ash elevating system. | 
À booklet issued by Messrs. Ed. Bennis & Co. (Ltd.) contains an illus- 
trated description of various small elevators erected at low initial cost, 
and maintained at a figure which is regarded as negligible. Attention is 
drawn to the use of gravity buckets as employed in the Bennis elevator, 
and a calculation is presented showing how the installation of small ele- 


vators of this type may 
— ед x n ^ 
3 | g 1 


рег cent. of the outlay. 

' This is based on the esti- 
mated wages saving ; it 
is assumed that а saving 
of 148. out of a wages 
bill of £3. 15s. could thus 
be readily made. 

A device of special in- 
terest is the self-starting 
and self-stopping mecha- 
nism, shown in the ad- 
joining illustration. 

The shoots feeding the 
fucl to the elevator head 
are swung on а balanced 
lever, the tail end of the 
elevator being supported 
by a chain rod or wire 
rope. Coal is fed into a 
small hopper forming the 
upper end of the shoot. 
When the shoot isempty 
the weight on the balance 
lever draws the belt on 
to the driving pulley, so 
that the elevator is run- 
ning; similarly when 
the shoot is full the 
lever pushes the belt on 
to the loose pulley and 

t ' motion ceases. When 
5 shoots are about half-empty the clevator starts up again, so that 
“ete 18 always sufficient coal to keep the hoppers full. The rate of 
Tevolution of the rotary feed can be adjusted by raising or lowering a 
] ndle, and the device can be applied to any existing elevator. In the 
“evator-head shown in the figure the balance lever is in the position 
stopping motion 

ite the remainder of the booklet particulars of a number of installations 
Нарев These include : Messrs. Carus & Sons (Hoddlesden), Т. M. 
(C eth & Sons (Ltd) (Astley Bridge and Norwich), Cortaulds (Ltd.) 

9ventry and elsewhere), and Crosses & Winkworth (Ltd.) (Bolton). 


result in a saving of 50 


ELEVATOR HEAD, SHOWING POSITION OF 
LEVER WHEN ELEVATOR IS STOPPED. 
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HOME PETROLEUM SUPPLY. 


In the House of Commons on the 15th inst. a Bill was introduced to 
authorise provision being made for searching and for boring and getting 
petroleum in the United Kingdom. JT 

Mr. WALTER [ома said that a Committee, which had discussed some 
of the questions relating to the development of possible oil supplies at 
home, had been advised that it was quite probable that oil existed in 
parts of this country, but it was not easy of location and it was a matter 
which should not be left entirely to private enterprise. The Bill would 
place in the hands of the Government all rights to get petroleum, enabling 
them to lease and to find oil areas, to provide for getting the oil by 
persons or companies on terms or conditions under schedules to be fixed 
by the Board of Trade, and to set up the necessary machinery for the 
purpose. 'The work done during the war would be under the Defence 
of the Realm Act, and after the war under the provisions of the Bill, 
or by private bill or by provisional order. 


GOVERNMENT COMPETITION WITH CONTRACTORS. 


In the House of Commons on the 15th inst. the Chief Secretary for 
Ireland was asked whether he was aware that the electric light con- 


tractors of Dublin were asked by the Board of Works to estimate for . 


the electric lighting of Coleraine House, Dublin, and that after receiving 
estimates they approached the General Post Office (Telegraph Depart- 
ment) and asked them to undertake the work ; was it the intention of 
the Post Office or other such Government Departments to enter into 
competition with contractors, and what action he intended to take ? 

In reply, Mr. BALDWIN said five Dublin firms were invited to tender 
for the electric lighting of the office of the Registrar of Business Names 
at Coleraine House. Three tenders were received, but all were much in 
excess of the Board's estimate, and inquiry showed that there was no 
chance of obtaining a substantial modification of any of them. The 
work was very urgent, and the Commissioners, therefore, to avoid 
further delay in negotiation, deemed it expedient to ask the Post Office 
to undertake the work, more particularly as the necessity for the works 
at Coleraine House arose from the fact that a portion of the General 
Register Office which would otherwise have been available for the regis- 
tration of business names, and been more suitable for the purpose, had 
been temporarily assigned to the Post Office and electric lighting works 
were being carried out there by that Department. 


Leaving Certificates Abolished.—In the House of Commons last 
week Mr. Churchill asked for leave to recommit the Munitions of War 
Bil. He said it would not be in the broad interests of the country 
or of the supply of munitions that the House should separate for the 


‘holidays without giving effect to the definite pledges which had been 


given. The working classesexpe ted the abolition of leaving certificates 
and that course had been approved by the Employers' Association. 

The motion was agreed to. 

The Channel Tunnel.—In the House of Commons on Thursday 
last the Chancellor of the Exchequer, Mr. Bonár Law, &nnounced that 
the Government had again carefully considered the question of the con- 
struction of the Channel Tunnel. and they were still of opinion that it 
was not practicable to proceed further with the matter during the con. 
tinuance of the war. | 


LEGAL INTELLIGENCE. 


age 
Breach of Electrical Regulations. 


In the Falkirk Sheriff Court last week the Greenack & Grangemouth 
Dockyard Co. was charged with permitting the use (on June 7) of a 
portable electric lamp in their shipyard which was in direct metallic 
connection with the guard, contrary to the electricity regulations mado 
under the Factory & Workshops Act. | 

A plea of not guilty was made by defendants and witnesses stated 
that there was an extraordinary number of breakages among the electrio 
lamps in use. One witness stated that he had seen men deliberately 
breaking lamps by throwing them about, the object being apparently to 
get an idle hour while the lamps were being repaired. 

The foreman electrician of the yard also said the firm from which he 
got his supplies was unable to mect his. demands for lamps conforming 
to the Home Office Regulations and һе had. been supplied with others 
having a different kind of guard. He had done that on his own 
responsibility and without communicating with the directors of the 
Company. The work which was being carried out was of great national 
importance and they could not work without the lamps. A great deal 
of overtime was being worked. 

For the Company it was also contended that it had discharged its 
responsibility under the Factory Act and the regulations made there- 
under by publishing copies of the Home Office Regulations, with in- 
structions that they should be enforced. 

In giving his decision, Sheriff Morrat said the use of the lamp had 
unfortunately resulted in a man's death, which proved the necessity for 
the Regulations. He had listened with some degree of horror to the 
evidence of men engaged on Government work of the greatest importance 
wasting time in the manner alleged, and if they had been caught they 
would justly have been severely dealt with. He imposed a fine of £5. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 
ві the Patent Office the former is given in brackets after the title. 


1916 SPECIFICATIONS. 
(G.E. Co.) Dynamo-electric machines. 


10,174 B.T.-H. Co. (19/7/16.) 107,439. 


10,386 CotLiNs, С. Н. & CorLiNs, Н. Е. Electrical connectors or junction pieces. . 


(24/7/16.) 107,831. | | ' 

10,535 PoLLAK. (Soc. Anon. des Etablissements L. Bleriot.) Electric resistances for 
compensating and like purposes. (26/7/16.) 107,675. A 

10,588 WaLSALL ELECTRICAL Co. & DELEBECQUE, V. Attachment of ammeters and 
voltmeters to supports particularly in connection with motor-driven vehicles. 


(27/7/16.) 107,830. 

10,589 WALSALL ELECTRICAL Со. & DsLesecque, V. Ammeters and voltmeters. 
(27/7/16.) 107,836. : DN 

10,720 Мірсіву & VANDERVELL & Co. Combined starter and lighting dynamos. 
(28/7/16.) 107.680. | | 

10,875 \Милллм5, I. Ammeters for the measurement of alternating current and electric 
oscillations. (2;8;16.) (Cognate application, 11,337/16.) 107,844. 

11,055 INDO-EUROPEAN TELEGRAPH Co. & Merse. Electric oscillating or wireless 
systems and apparatus. (4/8/16.) 107,682. 


A device comprising a number of inductances, capacities or spark-gaps disposed 
between two parts, such asdiscsor the like, ard having terminal members on the said 
two parts respectively, and a pair of brushes or the like adapted to co-operate with 
said terminal members in such a way that by relative movement between said 
terminal members and brushes or the like any one of the said inductances, &c., may 
be connected in circuit as desired. 


11,623 CAMPBELL & Soc. ErBcTRO-METALLURGIQUB FRANCAISE. Electric furnacesi 


(16/8/16.) 107,465. | | Е 
11,684 SicNAL Ges. Submarine electric leakage telegraphy. (16/3/15.) (Addition to 
13,919/13.) 101.223. 


11,812 West, А. & West & Co., А. Electric lifting magnets, (19/8/16.) 107,856. 
12,016 B.T.-H.Co. (G.E.Co.) Electromagnetic switches. (24/8,16.) 107,472. 
12,352 TURNER. Automatic train-control systems. (1/4/16.) 105,324. - 
13,097 .Скоѕвев & Sons, T. & Witks, Н. W. Sparking plugs for internal combustion 
engines. (15/9/16.) (Coenate application, 13,899/16.) 107,873. 
13,487 Preston. Galvanic batteries. (9j16.) 107,485. | 
13,659 ErLisoN. Controllers for electric motors and like apparatus. (26/9/16.) (Addi- 
tion to 12,882/13.) 107.699. | 
13,767'Hor&. Electric switches. (28/9/16.) 107,493. 
14,293 BuLLERS LiMiTED & Twiss. Means for supporting lengths of wire, particularly 
applicable to line insulators. (7/10/16.) 107.497. 
14,703 GABELL. Holders and supports for incandescent electric lamps. (16/10/16.) 
107,705. 
15,597 ALLEN. Commutators for dynamo-electric machines. (1/11/16.) 107,512. 
16,492 KuNzMAN. Spark-gaps. (17;11/16.) 107,520. 
17,061 Акт.-С=ѕ. Brown, Boveri вт Cie. Resilient pivotal connection between an 
alternatine-current electromagnet and its armature, (10/1/16.) 103.641. 
17,603 Gites. Detection of earth connections іп electric cables, (9/12/15.) 102,621. 
17,936 FABRIQUE DES LONGINES FRANCILLON & Co. Energy meters for alternating 


electric currents. (22/4/16.) 106.465. 
18,145 Burney & BLACKBURNE & CoBB, E. M. Terminalsforelectric wires. (18/12/16.) 
107,924 


1917 SPECIFICATIONS. 


3,958 Ccoxg. Maeneto-electric generators. (19/3/17.) 107,741. 

5,529 HEvRTLEv, E. S. Telegraphy. (6;6;16.) (Divided application on 7,995/16 
Cognate application No. 5,533/17.) 107,950. 

7,093 Sig4ENS & HALSKE, Акт. Ges. Automatic selectors for telephone systems. 
(4/5;16.) (Addition to 23,336/13.) 106,506. 

8,553 INDC-EUROPEAN TELEGRAPH Co.. McRsE, А. H. & Moore. H.R. RivERs-. Elec- 
tric oscillating of wireless systems and apparatus. (12;7/16.) (Divided applica- 
tion on 9,833/16.) 107,958. 


APPLICATIONS FOR PATENTS. 


NotE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously inthe ordinary course. Names within parentheses are those of communicators 

' of inventions. When complete Specification accompanies application an asterisk is affixed. 


May 29, 1917. 


7,651 Moss. Automatic electric control for trains. 

7,656 PILKINGTON. Telephone transmitters. 

7.659 REiLLvy. Electric generator or dynamo. 

7.676 Potts. Magazine telegraph transmitters, 

7,679 B. T.-H. Cc. & CARTER. High-speed electric locomotives. 

7,080 OsRAM-ROBERTSCN LAMP Works & Dewnes. Transmitting valves for wireless 
telegraphy. 

.7,681 Harvey. Transmitting valves for wireless telegraphy. 

7.682 DuRDLE. Transmitting valves for wireless televraphy, 

7.683 М. T. HENLEY’S TELEGRAPH Works Co. & CLEMENTS. 

7.684 OLDHAM. Secondary or storage batteries. 

7,702 Soc. рк PARIS ET DU RHONE. Electric generators. 


May 30, 1917. 


7.710 Nix. KElectrically-operating contact breaker for magnetos. 

7,712 HEvwoor. Overwinding switch tor electric cranes. 

7.718 DEAN. Rectifying interrupters for X-ray purposes. 

7,420 McBerty. Machine switching apparatus. 

7.730 B. T.-H. Со. (С. E. Co.) Voltaze regulators. 

7.731 JUNGGREN. Elastic fluid turbines. 

7.735 GrRevitLe. Arc lamp for medical and surgical purposes. 

7,738 Brawn, BovERI BT Сів. Regulating steam or gas turbines. 
land.) 

7,739 Brown, Boveri вт Сте. Magneto ignition for internal combustion engines. 

7,750 SVENSKA TURPINFABRIKS AKTIEBOLAGET LJUNCSTROM. Radial бом double 


Electric plug couplings. 


(26/5/16, France.) 


(2/6/16, Switzer- 


Dynamo-electric machines. 


turbines. (23/5/16, Sweden.) 
May 31, 1917. 
7,806 B. T.-H. Co. (G. E. Co.) Centrifugal compressors. 
7,814 ELEKTRIGITATSWERK Lonza. Obtaining nitrogen from air. (17/6/16, Switzer- 
land.) 
7,821 SucHostawge. Generation of mechanical and electric power by different currents. 
7,826 HctMAHN, Electric fuse box. s 
7.836 Braizot & BRotL vy. Sparking plugs. 
7 
7 


‚845 SUBMERSIBLE & J. L. Motors LTD.) & WHITEHORN, 
847 KENNINGTON. Sparking plugs. 

June 1, 1917. 
7,2984 B. T.-H. Cc. (С. E. Co) Centrifueal compressors, 
7.582 Мове. Electric insuiatine materials. 
7,900 Downgs, Televraph. &c., poies. 
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June 2, 1917. 
7,925 BgECRorT. Electric arc amps 
7 B. T.-H. Co. (G. E. Co.) ireless signalling systems. 
7,953 CHBEETHAM. Electric measuring instruments. 
7,957 Gites. Electric spark-gap protective devices. 


June 4, 1917. 
7.973 Harpy PATENT Pick Co. & SmitH. Magnetic separators. А 
7,984 Moore. Production of solutions of nitric acid in sulphuric acid or іп fumirg 
sulphuric acid by electrolysis. 


7,986 BREEDEN, Lucas & TURNER. Dynamos. 


June 5, 1917. 


8.012 AsHsuRY & Kinc. Collectors for trolley wheels of electric trams and railways 
8,058 DAIMLER CO., LANCHESTER & Вооснтом. Electric power transmission for motot? 


vehicles. 
June 6, 1917. 


Motor to drive vehicles on its own induced current. 
(G. E. Co.) X-ray apparatus. 
Electric switches. 
June 7, 1917. 


8,089 HARFIELD. 

8 

2 47 Downs & Fitr. Electric appliance for inspection of interior of casks, &c. 
8 

8 


.100 B. T.-H. Co. 
‚109 Quinn, 


1 

‚150 PnEBCE. Driving power looms by electric motors. 
,151 BAUMANN. Steam turbines. 

‚158 Cutmer. Arc lamps, searchlights, &c. 


June 8, 1917. 
‚176 Watson & Co., ETCHELLS & Greaves. Electric furnace regulators. 
83 Burcgss. Utilisation of molecular energy. 
93 B. T.-H. Со. (С. E. Co.) Centrifugal compressors. 
.228 PESCATORE. Electrodes for arc solderine, &c. 
‚9232 BgTHENOD. Radiotelegraphy and radiotelephony. 


June 9, 1917. 
Alternate current machinery. 

June 11, 1917. 
8,297 SANDEMAN & WALLACE. Telermotor apparatus for controlling movements oi 

searchlights, &c., from a distance. 
8,300 Day. Switch-controlling means for electric lamp-holders, &c. 
8,318 Go_pston & Моос. Electric switch apparatus. 
8,343 MULLER. Insulating materials. 
June 12, 1917. 
8,385 Lavine. Device for use with telephone, &c., receivers and transmitters. 
8,415 GREEN. Timing of magneto-electric machines, &c. 
8,416 STERLING TELEPHONE & ELECTRIC Co., BELL & Davey. Electric signallice 
June 13, 1917. 
8,446 Scotr. Electric sparking plugs. 
8,448 Brown. Electric cables. 
8,450 Овмм=тт. Secondary generators. 
8,459 SUCHCSTAWER. Magneto motor. 
8,460 BursiLL. Measurement of strength of magnetism of permanent magnets. 
8 Electric safety alarm for water-gauees of boilers. | 
8,467 B. T.-H. Со. (С. E. Co.) Contact making meters. 
8,468 Breepen, Lucas & Turner. Dynamo-lectric machines. 
8,470 FERGUSON, PALIN & Co. Switchboards. 
8,478 Sanin, Electric furnaces. 
8,482 Western ELECTRIC Co. 
for aeroplanes. 


(26/5/16, France.) 


8,271 Pout. 


(Soc. Anon. Materiel Telephonique.) Telephone system 


June 14, 1917. 


8.491 Mercer & PotriTT, Electric welding. 

8,507 Mitts & Morcan. Ignition system for internal combustion engines. 

8,532 VILLIERS ENGINEERING Co., FARRER & Funck. Electric ignition and liertsg 
systems. 

8,551 ATHERTON. Dynamo-electric generators. 

8.552 WESTINGHOUSE GEAR & DYNAMOMETER Co. Reduction gearine. 

8,553 INDO-EUROPEAN TELEGRAPH Co., Morse & RIVERS-MOORE. 
or wireless systems and apparatus. 


June 15, 1917. 3 
Watertight fitting for electric lamps, &c. 
Electric switches. . 
8.586 BAiLEY. Zinc cups of electric batteries. 
8,589 Cassan. Storage batteries or cells. 
8.598 ROBINSON, X-ray tubes. 
8,606 ApAMs. Coin-in-slot machines for telephones. 
8,621 ErLtERD-STviEs. Electric switches. 
8.622 BREEDEN, Lucas & Moore. Dynamo-electric machines. 
8,027 TALLENT-BATEMAN. Protective apparatus for dynamo-electric generators. 


(166 16, US' 
Electric oscillatire 


8.579 HARRISON. 
8,585 DONOVAN, 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 
Officer Commanding, Lieut.-Col. C. B. Clay, V.D. 
Orders for the Week :— 

Officer for the Weck.— Platoon Commander C. Campbell. 

Resignation.—Platoon Commander A. Gerard resigns his appointment. 

Monday, August 27th.—Technical instruction (searchlight) for No. 3 
Company, Right Half Company, at Regency-street. Drill, No. 3 
Company, Left Half Company. Signalling Class. Recruits 
drill, 6.30. 

Tuesday, August 28th.—Lecture, 6.30. Physical drill and bayonet 
fighting, 7.30. 

Wednesday, August 29th.—Drill and elementary bridge construction for 
No. 1 Company, Right Half Company. 

Thursday, August 30th.—Drill and elementary bridge construction for 
No. 2 Company, Right Half Company. Ambalance Claas. 

Friday, August 3lst.—Technical instruction (searchlight) for No. 3 
Company, Left Half Company, at Regency-street. Drill, Ne. 3 
Company, Right Half ‘Company. Signalling Class, Recruits 
drill, 6.30. г 

Musketry.—All N.C.O.s and men who have signed the “ A" and В” 
agreements are required to attend during this month to re-classify 
in order to enable the Corps to obtain the capitation grant. Pre 
ference will be given to these men in firing. 

Armlets.—The new issue armlets can now be obtained at headquarters 
and every enrolled man. must obtain one without delay, and all old 
(red) armlets must be returned to the orderly room. 

Notr.—Unless otherwise indicated, all drills will take place at head- 
quarters (Balderton-street, Oxford.street ). 
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Workmen’s Compensation. 

One of the effects of the new Workmen's Compensation (War 
Addition) Bill, which increases by 25 per cent. the compensation to 
be awarded to total.cases of injury, has been to cause the tariff 
accident insurance offices to increase the premium rates by 10 per 
cent. as from Sept. 1, except in the rates for insuring domestic ser- 
vants. The fact that the bill is retrospective may lead to some con- 
fusion, for employers, who had thought they had covered all their 
risks by insurance will now, apparently, be called upon to make 
addit onal payments after their annual accounts have been closed. 

* * * $ 
Commereial Edueation. l 

‘yhe Minister for Education (Dr. Fisher) recently received a 
deputation of members of the Commercial Education Committee of 
the London Chamber of Commerce, who waited upon him in order to 
submit proposals for the advancement of commercial education. 

The subject is an important one, and it is possible that in the discus- 
sion of our numerous education problems—the improvement of tech- 
nical training and education, the necessity for greater attention being 
paid to the teaching of science, the apprenticeship question, &c.—the 
claims of commercial education and the teaching of modern foreign 
languages for commercial purposes may not receive that consideration 
which they certainly deserve. We are glad, therefore, to see that one 
of the members of the deputation submitted that commercial education 
should have equal recognition with technical education ; that adequate 
facilities should be given to the training of teachers in commercial sub- 
jects for which business men rather than teachers should be trained ; 
that separate schools or institutes should be established at which com- 
mercial training should be given to those intended for commerce ; that 
employers be requested to arrange for the continuance of the commercial 
studies of their staffs during the daytime and until they reach their 
eighteenth year; and that grants be paid for the efficient educational 
teaching of commercial subjects, particularly in the case of modern 
foreign ges for commercial purposes. 

After various members of the deputation had spoken, Sir ALBERT 
Кэшлт summarised the views of the deputation. He assured the Minister 
of their pod X ird of his bill, and suggested that the Chamber might be 
brought within ite scope, and co-operate under clause 5. He enforced 
the need of more facilities for commercial education, and welcomed the 
continuation system in the new bill as likely to induce commerce students 
to unite commerce and culture. Sir Albert also announced that the 
Senate of the University of London had recently agreed to establish a 
degree in commerce. In this respect it may be noted that the Senate is 
only following the lead of many other modern universities, notably Bir- 
mingham, Durham and Edinburgh. 

Dr. FrsBER thanked the deputation, referred to the various points 
raised, and said he thought clause 5 of the bill would cover the case of 
associations of classes less than districts as put to him by Sir Albert Rollit. 

s * * * 
Commercial Inteligence. 

Lord Robert Cecil recently intimated to the Commercial Committee 
of the House of Commons that the Cabinet has now approved a 
new scheme for a commercial intelligence service. | 

On Tuesday Lord Robert Cecil attended on behalf of the Foreign Office 
& meeting of the Committee in order to give an explanation of the new 
Commercial Intelligence scheme. After a lengthy discussion it was 
unanimously resolved to thank Lord Robert Cecil for his attendance and 
for furnishing members with a copy of the scheme for constituting a new 
and moro efficient commercial intelligence department in connection with 
the Foreign Office and the Board of Trade. In view of the many com- 
plicated questions involved and the short time available for their con- 
sideration, the Committee could not at the moment do more than express 
the view that the agreement arrived at seemed to make a considerable 
Step forward in the direction desired by the industrial and commercial 
community ; but in order to be.in & position to express a more definite 
opinion at a later period the Committee authorised the Sub-Committee 
уны appointed in reference to the proposal for a Ministry of Commerce, 
to deal with the matter, and to confer thereon with the Chambers of Com- 
merce and the Federation of British Industries, 

% s x * 


Registration of Business Names. 

It is announced that the office of the Registrar of Business Names, 
39, Russell-square, W.C.1, will be open to the public for inspection 
of documenta filled and for the issue of certified copies of or extracts 
from such documents from Sept. 1. 

+ эз ^*^ $ 
Swedish Chemieal Industry. 
_ It is announced that steps have been taken to form a chemical 
industries bureau in Sweden for the purpose of assisting in the 
development and management of chemical industries in Swcden. 


Trade Catalogues and Price Lists. 

The Royal Commission on Paper has relaxed the paper restrictions. 
and has made a concession in regard to the issue of catalogues. 

It is now announced that tradesmen's catalogues and price lists and 
all classes of'advertising circulars, with certain exceptions, may be issued . 
and dispatched from now up to Jan. 31, 1918, to the extent of one-third 
of the weight of paper used for the catalogues and price lists and adver- 
tising circulars issued by tradesmen between Aug. 1, 1916, and Jan. 31, 
1917. The expression '' advertising circulars ” includes any advertising 
sheet or periodical in the form of a newspaper or magazine, whether 
registered as a newspaper or not, which is distributed gratuitously and of 
which advertising is the main and not merely an ancillary purpose ; 
diaries, almanacs and calendars issued gratuitously and containing 
advertising matter ; but does not include circulars requesting the veri- 
fication of information for books of reference. 


* * * . * 


Employment Exchanges. 

It is announced that a scheme is under consideration for the trans- 
ference of the employment exchanges from the Ministry of Labour 
to the National Service Department. - 

Local machinery will be required for some of the branches of Sir- 
A. Geddes’ department, and the '' Daily Chronicle " states that it is." 
thought this could be supplied by the employment exchanges, and would 
obviate the expense of creating new local organisations. Objection is, . 
however, offered to the proposal on the ground that the administration 
of the exchanges, in addition to recruiting, labour substitution and 
national service, wotld over-burden the department. 

р * * * * 
Munitions Factory Valuation. 

The Ministry of Munitions has announced that, in dealing with the : 
question of values of plants, buildings and machinery erected or: 
installed in controlled establishments for munitions work, the Board: 
of Inland Revenue have made arrangements to retain the honorary 
services of the Valuation Advisory Committee of experts, formed by 
the late Mr. Howard Chatfeild Clarke and consisting of :— 

Mr. Basil Mott, M.Inst.C.E., Capt. Н. Riall Sankey, C.B., RE, 
M.Inst.C. E., Lieut.-Col. С. L. Morgan, M.I.C.E., director of the London, 
Brighton & South Coast Railway Co. ; Mr. Leslie R. Vigers, past presi- 
dent of the Surveyors’ Institution ; Mr. Н. M. Jones, F.S.I., Receiver of 
Crown Lands; and Mr. George Head, Е.5.1., past president of the 
Auctioneers' and Estate Agents' Institute. E 

* , * * * 


A Munitions Couneil. | 

Owing to the great increase in the staff and duties of the Ministry 
of Munitions a ‘* Munitions Council " has been established in order 
to ensure closer organisation and the employment of more economical 
methods in the work of the Department. 

The Coun-il is composed of the Minister of Munitions, the two Parlia- 
mentary Secretaries to the Ministry and representatives of groups of 


departments. The following are the groups of Departments under. 
members of Council :— | 
F. Finance ................ Sir Herbert Hambling. 

D. езїўп.................. Maj.-Gen. Hon. F. В. Bingham, С.В 


S. Steel and Iron ....... 


John Hunter, Esq. Ld 
M. Materials, dc. ....... 


Sir Ernest Moir, Bart. 


X. Explosives ............. Sir Keith Price. 
P. Projectiles, бс. ....... Sir James Stevenson, Bart. 
(у. GUNS: „асгадаг Sir Glynn West. 
E. Engines ................ Sir Arthur Duckham, K.C.B. | 
А. Allies... eee eres Sir Frederick Black, K.C.B. 
(Temporarily, Sir Charles Ellis, K.C.B.) 
L. Labour ................-. Sir Stephenson Kent, K.C. B. 
S. Secretarial ............ 
* Ф * * 
Trade Commissioners. | 


In connection with the scheme for the extension of the Trade: 
Commissioner system in the self-.overning Dominions and other 
parts of the British Empire, it is now proposed to make a few 
appointments of gent'emen to serve as Trade Commissioners. Ap- 
plications should be addressed to the Secretary of the Civil Service 
Commission, London, W.1, and will be considered for submission to 
the Selection Committee by which recommendations for appointment 
will be made to the President of the Board of Trade after interviews 
held in London. The most importan; qualifications for the appoint- 
ments are a good knowledge of import and export trade and com- 
mercial experience at home and abrcad. Са d-dates should be under ` 
50 years of age. ae 
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. ELECTRICITY SUPPLY. 


EXTENSIONS. 


Finchley.— At the last meeting of the Council it was announced 
that additional plant was necessary at the electricity works. The 
estimated cost was £14,000, but as the Ministry of Munitions has 
refused to sanction the scheme a new one 1s being prepared. 

Louth.—The General Purposes Committee is considering a com- 
munication regarding proposals for the erection of electricity supply 
‘works in the town immediately after the war. 


Sheffield.— At the meeting last week the proposals for the erection 
of plant in the emergency power house at Blackburn Meadows were 


under consideration. , 

Ald. Hopson moved that the minutes of the Electric Supply Com- 
mittee, so far as they related to the proposed expenditure of £560,000, 
be referred back, so that it might be considered by the Consultative 
Committee or the Finance Emergency Committee. He did so, he said, 
so that they might be furnished with details of expenditure. 

Ald. Sty &iNc thought the members of the Council should bear in mind 
that there was at this time great danger in delaying contracts. They 
might get a tender to supply a certain article, and if they took too long 
in making up their minds whether they would have it or not the tender 
might be withdrawn and the price considerably increased. He would 
agree to the amendment if the words were added “ with power to the 
Committee to authorise the work to be proceeded with." 

Ald Hobson agreed and the amendment was ayreed to. 

Councillor GRAVES then proposed an amendment directing that the 
resolution of the Committee relating to the expenditure of the £560,000 

-be sent back to the Committee, with instructions to supply the Council 
with information upon which they advocate this expenditure at the 
present time. He was not satistied that they were developing their 
undertaking on sound and satisfactory business principles. In his 
judgment, no case had been made out as to why this contract should be 
placed at present. 

The Lorp Mayor intervened, and said the Council was committed 
to the purchase of machinery to that amount. 

The minutes with the agreed amendment were thef passed. 


Tonbridge.—A loan of £18,000 for extensions of the electricity 
works will be advanced by the Treasury at 5} per cent. 


l GENERAL. 


Beverley.—The Council has authorised Messrs. Hodgson & Sons 
to lay an electric cable between their two factories. 

Crickhowell.—The Rural Council has decided to grant Mr. H. O. 
Wenham an opportunity of putting before its members particulars 
of an electric supply scheme. 


Llandudno.— The Electricity Committee reported to the Council - 


‘last week that “they had written to various consulting electrical 
engineers asking fôr their terms for advising on the technical and 
financial aspect of the electricity undertaking of the Council in 
relation to the supply of current to the Light Railway Co.," and after 
«consideration of the answers it was decided to appoint Mr. W. Н. 
Patchell at the fee of 40 guineas, plus out-of-pocket expenses. 

Mr. О. W. ROBERTS moved the omission of the words '' in relation to 
the supply of current to the Light Railway Co.," contending that the 
engineer should be instructed to report upon the undertaking generally. 
„А greater loss was shown on the current for lighting than for traction. 
In 1815-16 the Colwyn Bay.undertaking, оп 338,000 units generated, 
made a profit of £181 after paying the whole of the expenses, although 
their expenditure was only £450 less than that of Llandudno in respect 
-of interest on loans, In the same year the Llandudno undertaki 
generated 1,116,780 unite, which brought in an income of £11,457, an 
upon that there was a loss of £1,300. | 

The Council decided to ask Mr. Patchell to report on the economical 
working of the undertaking generally. 


London Electricity Supply.— At a conference recently held between 
-the Electric Supply Committee of the London ( ounty Council and 
representatives of the City Corporation, Metropolitan Borough 
‘Councils and the London electric supply companies upon the question 
of the electricity supply in London, the followng resolutions were 
passed :— 

(1) That, in tho opinion of this conforence, it is desirable that, before 
‘formulating a scheme for the electricity supply of London, the „С.С. 
should consult the Metropolitan Borough Councils owning electric undor- 
‘takings, tho Metropolitan Borough Councils not owning electric under- 
takings, the City Corporation and the London Electric Supply Com- 
рапіоз. 

(2) That, in the opinion of the Conforenco, it is desirable that Metro- 
n Borough Councils owning olectricity undertakings, Metropolitan 

orough Councils not owning oloctricity undertakings and the various 
companies should appoint a committee or committoes to confer with the 
Electricity Cominitteo of tlie County Council. 

Mytholmroyd.—Some time ago the Council refused to assent to the 
appheation of the Electrical Distribution of Yorkshire (Ltd.) to an 
intending application for a provisional order authorising them to 


supply electricity in the district, and the Council subsequently made 
arrangements with Halifax Corporation to provide a supply. 

Mombers of the Council, however, exprossed surprise at the meeting 
last week when the Yorkshiro Electric Powor Co. informed the Council 
that Halifax Corporation had applied to them for a supply of electricity 
to Mvtholmroyd consumers, and that they had agreed to provide it. |t 
was further stated that but for the war the main would by now have ben 
extended to Mvtholmroyd. 

The Council felt they could do nothing more, the chairman rw- 
marking that they had a veto гп the minutes. 

Newcastle (co. Down).— The Council have entered into an agree- 
ment with the local electricity supply company for the supply ol 
electricity for public and private lighting. 

Reigate.—The chairman of the Electric Lighting Committee (Mr. 
Priest) informed the Council last week that a crank shaft of one vf 
the Diesel engines had broken. : 

At the request of Mr. A. H. Dykes, consulting engineer, of the firm of 
Messrs. Handcock, Dykes & Trotter, they dismantled the engine ani 
ascortained the cause of the breakage. Mr. Dykos assured them there 
was no flaw or defect. Ho also suggested that the other engine should te 
dismantled, and thoy proposed todoso. There was no possible chance of 
getting delivery of another crank shaft for 12 or 18 months. Therefore 
more steam power would banecessary. The accident was a serious matter, 
as it would run them into an extra oxpenso of about £800 a year. 

Ruthin.—The local Electric Supply Co. claim £179 from the 
Council for loss sustained by reason of the restricted lighting, aud 
counsel's opinion is to be obtained by the Council. 

Sunderland.—Last week the Electricity & Lighting Committ: 
recommended the Corporation to accede to the application of the 
Board of Trade (Coal Mines Department) for the partial use of the 
general manager's services temporarily in connection with the 
economy of coal consumption scheme. 

Ald. Bruce said that the Board of Trade wanted the services of 
Mr. A. Blackman, the manager, so that he could perform national 
service in conferring with local authorities on what steps might advan- 
tageously be taken to conserve the use of coal The matter was un- 
questionably one of national importance and that was the reason of the 
committee’s recommendation. There was no salary attached to the 
duties Mr. Blackman was to perform for the Government, and it wa: 
estimated that those duties would require Mr. Blackman's services а: 
most for three days per week for a period not exceeding two month: 
and for one day per week for a further month or so; 

Ald. J. H. TURNBULL, who moved that the recommendation be struck 
out, said ‘‘ we have half a million of money involved in the Electricity 
and Lighting undertaking, and we want all the skill we can get to bring 
it to success.” 

After discussion the amendment was carried by 21 votes to 15, but 
with this exception the report was agreed to. . 


LIGHTING AND INDUSTRIAL POWER. 


Electricity in Do¢kyards.—The new dry dock for the U.S.A. Navy 
Department at Norfolk ( Va.) will be 1,000 ft. long, 110 ft. deep, and 
with 434 ft. of water on the sills. · | 

Besides the two seats for the caisson to close the entrance, seats аге 
provided for an intermediate caisson, so that smaller vessels can be 
handled in one section of the dock. ‘‘The Engineer " states that the 
intermediate caisson divides the dock into two sections 650 ft. and 
350 ft. long. The only present vessels larger than 650 ft. are the battle 
cruisers, so that most of the large ships can be handled in the longer 
portion of the dock, while the other portion can be used for smaller craft. 
All caissons are alike and have no valves for flooding the dock. Their 
only equipment is for flooding and pumping out the caisson iteelf. This 
is electrically operated, and can pump out the water in 15 minutes. The 
pumping. plant for the dock is in separate units, to prevent complete 
disablement. Around the dock will travel a 50-ton electric crane 
and having a horizontal jib reaching far enough to serve the floor of 
the dock. There will also be electric capstans to handle two lines, and 
the use of electric towing locomotives—as at the Panama 
been proposed. 

Electricity in Indian Collieries. —The ‘‘ Colliery Guardian ” reports 
that the collieries of India, and especially those in Bengal, have 
during the past few years been gradually adopting electric power in 
place of steam.: Companies owning a number of collieries have 
recently effected an economy by installing units at a centtal station 
and distributing electricity to the various collieries. Coal-c.:tting 
machines have not made much headway, but there are several in 
use, chiefly of the '' hammer " type, worked by compressed air. 

Electricity in Mining.—In the recent report of the Halkya 
District Mines Drainage Co. it is stated that a pumping scheme bad 
been under t ic consideration by the Drainage Board— viz., to instal 
an electric power station at North Hendre, provide (at an estimated 
cost of £30,000) pumps to unwater the North Hendre, South Halkyn 
and Llynypandy mines to such a depth that lead can be gotten un 
large quantities at an estimated cost of £30,000. The Board wer 
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of opinion that it would place the mines in the area in a position to 
produce lead in large quantities. The scheme was submitted to the 
Controller and received his approval. An application to. provide the 
money to carry out the scheme in order to meet national requirements 
was acceded to on favourable terms, and on the authority of the 
Controller the preliminary work was put in hand at once. | 


Electrieity Supply in Germany.—The " Frankürter Zeitung” 
recently announced that regulations are about to be issued re- 
stricting the consumption of electricity in all parts of Germany and 
consumers are advised to consider at once what economies they can 
effect. Great efforts are being made to reduce the industrial con- 
sumption of coal, with a view especially to reducing the waste which 
is found to be caused by unskilled labour. 


Fuel Economy in the United States.—In a recent report by Mr. 
V. H. Manning, director of the Bureau, it is stated that fully 
$500,000,000 was wasted last year in the Unite] States through the 
inefficient use of coal. and the waste was continuing at an even 
greater rate and constituted a much larger penalty upon the country 
because of the increase in the price of coal. 

Mr. Manning states that last year the United States mined 600,000,000 
tons of coal, the greatest production ever witnessed in the world, and of 
that amount 150,000,000 tons (or 25 per cent.) were wasted through 
inefficient use. In the modern efficient power plants of the country 20 
per cent. of the heat in the coal consumed was converted into power, but 
in the small power stations the efficiency frequently dropped below 10 
per cent. Although the average efficiency of all kinds of steam-power 
plants in the United States could be only a matter of guess- work, it was 
quite probable that the average was somewhere in the neighbourhood of 
5 or 6 per cent. of the energy of the coal transformed into useful energy 
ready for distribution. If it were possible to elevate the average efti- 
ciency to something near the maximum now attainable in steam plants 
about three times as much energy would be available for the produc- 
tive industries of the country. 


Power Station in South Yorkshire. Мг. Chas. Markham, of Chester- 
field, is a strong advocate of a scheme for the erection of a large power 
station close to the South Yorkshire coalfield after the war. 

Mr. Markham thinks a great saving can be effected if the coal used for 
generating electricity were obtained on the spot. A good water supply 
is assured at the Bullcroft Main Colliery. The scheme is put forward іп 
connection with the proposal to form a joint board for sewage, water, gas 
and electricity for Sheffield, Rotherham and Chesterfield. The result 
of the recommendations of the representatives at the recent joint meeting 
to their respective authorities is, therefore, awaited with much interest. 
It is expected that there will be & great demand for cheap electrical 
power when peace comes again. Even now in Sheffield and the other 
industrial centres concerned the adoption of electricity is making rapid 


progress. 
ELECTRIC TRACTION. 


Bath.— The electrical engineer (Mr. Е. Teague) recently reported 
to the Electrio Lighting Committee that he considered it necessary 
to obtain a motor-lorry for the use of the department for taking 
away clinker and bringing coal from the colliery to the works. 

The cost of a new vehicle of a suitable type is put at £800. Mr. Teague 
has been instructed to make inquiries with a view to the purchase of a 
lorry, and to report on the matter to the chairman. Councillors G. J. 
Long and Sims, owing to the urgency of the matter, have been autho- 
rised to take the necessary steps to procure a suitable motor-lorry. 


Eelfast.—The revenue of the municipal tramways for the four 
months ended June 30 was £108,204, compared with £100,287 for the 
corresponding four months of 1916, but the additional expenditure 
wiped out the increase in revenue, and left a deticit after allowing for 
all fixed charges of £1,981. 


‚ Bolton.—The Tramways Committee has referred an application 
from the Lancashire District Council of Tramway Workers for an 
advance of 7s. 6d. per week for all the members 18 years of age and 
over (including motormen, conductors, inspectors, arid general staff) 
to the Committee on Production for decision. 


Dover Tramear Accident.— A rather bad tramear accident occurred 
on Sunday la t. | 

A tramcar was on a journey from Dover to River, and when descending 
from Crabble Hill to the Lower River-road it got out of control. At the 
bottom of the hill the car left the rails, dashed into a wall and fell 
over on its side. Ten persons were killed and about 35 persons were 
injured, some rather seriously. Onc of the injured has since succumbed, 
and an inquest on the victims was opened on Tuerday. 


Dunfermline-Rosyth Tramway.—It is announced that the con- 
struction of the tramway line between Dunfermline ard Rosyth will 
be begun in the immediate future. 

The First Lord of the Admiralty has fixed a time limit for the construc- 
tion of the Jine which leaves no room for delay. A conference was held 
in Edinburgh on Friday between representatives of the Admiralty. the 
L.G. Board and the Town Council, and asa result of it a financial arrange- 
ment was practically settled between the Dunfermline & District Tram- 
ways Co. and the Admiralty whereby the necessary capital will be forth- 
coming for the undertaking. It is expected that the widening of the 
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road and the alteration of its gradient to Pitreavie, for a distance of two 
miles, will be proceeded with simultaneously with the construction of the 
Com cost to Dunfermline of remaking the road is estimated at 

Isle of Thanet Tramways.—Great difficulty is being experienced: 
by the Isle of Thanet Electric Tramways Co. in providing a tramway 
service owing to the number of men called up for active service. 

At the local Tribunal last week the manager said that if any more of 
the men were taken and substitutes were not found it would be im- 
possible to continue the service. The Tribunal, however, decided to: 
withdraw the certificates of eight more of the men, but allowed time in 
each case, and the manager was told that it was his duty, not that of 
the military, to find substitutes. 

Portsmouth.— The salary of the general manager of the tramways, 
Mr. W. R. Spaven, has been increased from £500 to £550 per annum,. 
with a further increase of £50 in 12 months' time ; and the salary 
of the resident electrical engineer, Mr. V. G. Lironi, has been increased 
from £400 to £550, with an increase of £50 in 12 months. 


Rothesay.—A special meeting of the Council in committee will be 
held on Sept. 3 in order to consider a communication from the 
Rothesay Tramway Co. asking for powers to give a service of cars 
on Sundays, to make the minimum charge 2d., and to reconsider the: 
annual payment for the upkeep of the roadway. 


TELEGRAPHY AND TELEPHONY. 


Morse Code and Submarine Cables. —Mr. Wm. M. Bruce, president 
of the United Telegraph Cable Co., Springfield, Ohio, recently- 
announced that he had practically completed an arrangement by 
which the Morse code could be employed on trans-oceanic cables. 
À contract has been concluded with the Commercial Pacific Cable 
Co. for the equipment of the San Francisco-Shanghai cable. Mr. 
Bruce's patents include a method for the use of the Morse manipulator: 
and sounder on submarine cables and also forarelay which can be 
used, not only for the Morse, but ‘also for the Recorder signals. 
It is stated that experiments with the apparatus have proved very 
satisfactory. 


Telephone Directory.—In the House of Commons on Monday the 
Assistant Postmaster-General, Mr. Pike-Pease, announced that it. 
had been decided to postpone the issue of the new edition of the 
Telephone Directory until January next. In future the Directory. 
will be issued at intervals of nine months instead of six months as 
heretofore. * 


The Telephone in Spain.—It is stated that a scheme has been 
prepared by the Director-General of Communications for the reform 
of the national telephone system. ' 

The scheme proposes to establish telephone offices in the greater 
number of town and rural communities hitherto unprovided with services, 
which now only exist in 108 of the principal cities and towns. To carry: 
out this project, it is proposed to impose on the provincial deputations 
the obligation to contribute up to 20 per cent. of the cost of their 
respective networks. and to call into being a National Telephone Insti-: 
tution with power to raise 60,000,000 pesetas, the estimated amount 
which the 40 provincial networks would cost, including the purchase of 
existing private rural lines. 


IMPERIAL NOTES. 


British Columbia.--The general manager of the British Columbia. 
Electric Railway Co., Mr. Geo. Kidd, has intimated that the com- 
pany is willing to dispose of the entirety of its undertakings (elec- 
tricity supply and tramways) in the province, provided satisfactory 
terms can be secured. ' 

The “ Electrical News " reports that the company's holdings on the: 
lower mainland are valued at approximately $30,000,000; but the: 
company is prepared to accept $25.000,000 in bonds bearing interest 
at 5 per cent. and the remaining $5,000,000 without interest for five: 
years. 


Canadian Manganese.—It is announced that practically inex- 


' haustible deposits of manganese dioxide have been found in the 


Cypress Hills, in South-East Alberta. About 800,000 tons of the 
value of £11,000,000, have been blocked out by ordinary post hole 
augurs in the last few months. The manganese lies at the top of the 
ground, and the deposits are very easily and cheapiy worked. The 
staff of the Department of Mining of the University of Toronto have 
di:covered a process bv which low-grade concentrates of molyb- 
denite can be made at little cost. . Quebec is a larger producer, and' 
the new process will render available the deposits of low-grade 
molvbdenum ore which have been discovered in Manitoba and 
British Columbia. 


India.— At a recent meeting Bandra Municipal Council resolved 
that the Government electrician, Bombay, be requested to prepare 
a detailed scheme and estimate, and that the municipality of Bandra 
be prepared to pay not more than Rs.500 towards a scheme for 
publie and private electric lighting in Bandra. | | 
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FOREIGN NOTES. 


Italy.— The following hints to British manufacturers are abstracted 
Írom the report for 1916 of the British Chamber of Commerce at 
Nice :— 

Many German goods are simply cheap imitations of British manu- 
factures. When British labour is fully occupied it would be undesirable 
to divert it from making high-grade goods (for which there is a good 
demand) i order to turn out low-grade goods in which competition is 
severe. Nevertheless, colonial and foreign buyers often find German 
Articles more convenient if not of better value. In many cases British 
goods are better by much more than the difference in price, but where 
it is impossible to cheapen production the buyer should be stimulated by 
а more active advertising policy, and by other methods. The primary 
need ist however, to supply goods so that they canebe disposed of with a 
minimum of trouble. Another point of great importance is that few 
manufacturers do their own shipping. If they are working on too small 
scale to do their own shipping at rock-bottom cost, they should utilise 
the services of merchants or adopt some co-operative method which will 
enable them to share in a single efficient and economical selling ограпіза. 
tion. | 

Niagara Falls Diversion.—On June 30 President Wilson signed the 
Bill permiting the present maximum diversion of 20,000 cubic ft. of 
water per second on the United States side of Niagara Falls. But 
for the Bill 50,000 н.р. would have been cut off, and up to the present 
only 19,000 cubic ft. have been used. | 


Russia .—The Canadian Trade Commissioner at Omsk states that 
the Russian Department of Trade and Industry has drawn up & 
plan whereby Chambers of Commerce are to be established in the 
Jeading trade centres of the country. 

The Siberian towns of Omsk, Novo-Nicolaievsk, Irkutsk and Vladi- 
vostock are to be included in this plan. The object of the Chambers will 
‘be to bring together persons in the district concerned interested in the 
promotion of trade and industry, to establish institutions useful for the 
purposes of trade and industry and keep a register of trade and in- 
dustrial enterprises in their district. It is not proposed that the newly- 
created Chambers should replace the existing exchange committees. 
The chambers of commerce will be under the supervision of the, Ministry 
of Trade and Industry, and will co-operate with the Government. 
Periodical provincial and national assemblies of representatives of the 
various chambers will be held, subjects of Allied and neutral countries 
may become members of the chambers, provided they have lived in 
Rusaia for over five years. 


EDUCATIONAL. 


University of Edinburgh.—The next session opens on Oct. 9. The 
preliminary or entrance examination is held in September. There 
sre complete courses of instruction in civil, mechanical and electrical 
engineering, qualifying for the degree of S.Sc. in engineering, and 
extending over three years. Particulars of examinations, scholar- 
ships, &c., from the Matriculation Office, the University, Edinburgh. 


University of Birmingham.—There are full courses in mechanical, 
civil and electrical engineering. The full courses extend over four 
years, and students who e .ter after matriculation and pass success- 
fully the examinations at the end of each year will be entitled to the 
degree of B.Sc. in engineering. The session 1917-1918 commences 
on Oct. 2, 1917. Detailed syllabus can be obtained from the Sec- 
retary. ; 

University of Bristol. —We have received a copy of the prospectus 
of the Merchant Venturers’ Technical College, which provides and 
maintains the faculty of engineering, from which we note that the 
courses include schemes of study for persons intending to engage in 
civil, mechanical,.or electrical engineering. The department of 
automobile engineering has been closed for the duration of war, as the 
professor of that department is doing important work in connection 
with munitions. The session for the day classes begins on Sept. 18. 


Armstrong College, Newcastle-on-Tyne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &c. 
Particulars can be obtained from the secretary, Mr. Е. Н. Pruen, М.А. 


Finsbury Technical College.—The programme of the City & Guilds 
Technical College, Finsbury, for the 1917-18 Session has been issued, 
but it is notified that it is subject to such revision as circumstances 
may require. 

The present courses of instruction are in mechanical, electrical and 
civil engineering and applied chemistry. In engineering the courses last 
two years, with an optional third year. There i d and evening 
courses, and in the day classes the instruction and practical work are 
arranged with the object of providing a training on broad practical and 
scientific principles. Particulars may be obtained from the Dean, 
Leonard-street, London, E.C.2. | 


Manual Training in Schools.— At the Education Conference at tke 
Bedford College on the 16th inst. Sir William Mather, who presided 


at one of the meetings, said unless we had confidence in our ele- 
mentary school system there would te poor chance of continuation 
Schools repaying the country for their cost. 

In his workshops, where boys, were employed, Sir William said, day 
schools had been cstablished at which attendance was reckoned as part 
of the week's work, with the result that the dullest boys were quickened 
and brightened up to the general level. · That was the effect of manual 
training on boys of 14, and if there were something of the kind in every 
elementary school—training in some kind of work—the noecossity for 
continuation schools would bo less than it was. He hoped the leaving age 
would be raised to 16, and if manual training were given during the two 
years the boy would be better fitted to use tho capacity he possessed. 


Salaries of Teachers in Secondary and Technical Sehools.—The 
President of the Board of Education (Mr. Fisher) bas appointed a 
Departmental Committee to inquire into the principles which should 
determine the fixing of salaries for teachers in secondary and tech- 
nical schools, of art training colleges and other institutions for higher 
education other than university institutions. 

The members of the committee are Sir H. L. Stephen (chairman), Mr. 
Р. W. Н. Abbott, Miss M. M. Allan, Miss С. R. Ash, Miss 8. L. Beszant. 
Dr. H. B. Brackenbury, Mr. W. R. Davies, Mr. G. D. Dunkerley, Mr. B. 
J. Fletcher, Mr. D. B. Harris, Mr. C. S. Jones, Mr. A. J. Mundella, Lieut.- 
Col. H. A. Powell, Mr. W. Reynolds, Mr. F. Roscoe, Mr. P. Sharp, Dr. 
H. S. Snape, Miss A. T. Steele, Mr. E. Talbot and Miss K. Wallas, with 
Mr. W. E. Urwick (Н.М. Inspector) as secretary, to whom all communica. 
tions should be addressed, at the Office of the Board of Education, Vic- 
toria and Albert Museum, Exhibition-road, S. Kensington , S.W. 


A 

In view of t! e appoiatment of the at ove-ment опей comrritteeit 
may le of interest t) know that the undermentioned minimum 
scales of salaries for technical teachers hav> been rrcent|v adopted 
by the Association of Teachers in Technical Institutions :— 


A. FUNDAMENTAL PnRINCIPLES.—[In fixing salary scales for technical 
teachers regard must be paid to the following :— 

l. The initial salary must be sufficiently large to attract men and 
women who are posscssed of high qualifications and should be at least 
equal to those commonly paid in other professions which require a similar 
standard of intellectual capacity and outlay of time and capital in the 
period of training. 

2. The prospects of future salaries should be sufficiently good to offer 
attractive careers to men and women of ability and scientific training 
In this connection the competition of industries for scientifically trained 
men must be borne in mind. | 

3. It should be reasonably possible for a properly qualified technical 
teacher to attain a salary of at least £300 per annum when he has reached 
the age of 30. 

B. SALARIES FOR FULL-TIME TEACHERS.—There is considerable dif- 
culty in laying down scales which will apply in all cases, since the size and 
naturo of the institutions vary so greatly. This is especially so in the 
case of heads of departments, since the size of the department, the respon- 
sibility and nature of the work are subject to wide variations. The 
following must bo regarded as approximate minimum scales for teachers 
possessing qualifications approximating in standard to а university train- 
ing or technical qualifications of an admittedly good standard :— 

1. Qualified Assistants.—£200 to £300 by annual increments of £15 
per annum. ‘Then rising to £450 by increments of £20. In cases where 
assistants have special qualification or responsibilities higher salaries 
should be paid. 

2. Heads of Departments.—Initial salary £350 to £500 according to 
work and responsibility, rising by annual increments of at least £25 to a 
maximum of £500-£750. z 

C. PART-TIME TEACHERS.—The following salaries are seasional fees, 
and refer to a period of two hours per week for a session of about 30 
weeks :— 

1. Teachers in charge of a subject, £30 asa minimum, rising to a maxi- 
mum dependent on the experience and standing of the teacher. 

2. Assistant teachers, in charge of a class, but working under the super. 
vision of another teacher, £20 rising to £30. 

In the opinion of the council of the association adequate scales of 
salaries for technical teachers should be approved by the Board of 
Education and their adoption by local authorities should be a necessary 
condition for receiving grants. A substantial part of the payment of 
such salaries should be borne by the Board of Education, whose grants 
should be increased for that purpose. 


MISCELLANEOUS. 


Fatality.—A labourer named Joseph Taylor, who was engagcd in 
emptying wat г which had collected in a “sump” in the power 
house at Messrs. Rylande’ works, Warrington, accidentally touched 
a part of the switchboard and received a fatal shock last week. 


Import Restrictions.— CogRxcrIOoN.— The “ Board of Trade Jour- 
nal " of July 26 announced that the general licence permitting the 
importation of electric lamp holders (brass or ebonite), with or with- 
out switch-key, had been revoked, but consignments of such goods 
which could be shown to have been in transit direct to the importers 
before Aug. 1 would be admitted under former general licence. The 
note in our issue of Aug. 3 (p. 713) stated, erroneously, that the 
restriction upon the importation of such gocds had been removed. 
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Insuranee Employment.—The Umpire bas decided that con- 
&ributions are payable in respect of the following :— 

Studente at technical institutes receiving training under arrangements 
made by the Ministry of Munitions. 

Workmen scel. wholly or mainly in the manufacture of accumu- 
lator cell boxes or of lead linings for such boxes. 

Workmen engaged in making wrought or welded iron pipes for use as 
telegraph poles. 

Workmen who are engaged wholly or mainly in making and fitting 
together wrought-iron parts of small forges for heating rivets. 

Contributions are not payable in respect of :— 

Workmen engaged wholly or mainly in wolfram streaming. 

Switchboard attendants and workmen engaged wholly or mainly in 
minding, tending or driving electrical machinery in connection with un- 
insured trades. | 

Joiners engaged wholly or mainly in making by hand wooden drums 
for electric cables. 

Workmen engaged wholly or mainly in making vulcanised fibre parts 
‘of electric light fittings which are not intended for use in war. 

Trading with the Enemy.—The ‘* London Gazette " of Aug. 17 
contains further additions to the list of firms and persons with whom 
trading by firms and persons in the United Kingdom is prohibited. 

These include: Spain.—Sociedad Espanola de Aparatos Electricos 
(Pasages, Guipuzcoa) Suvden.—A. Ekstrom's Maskinaffar A. В. 
(St. Vattugatan 10, Stockholm). 

The Controller of the Foreign Trade Department has issued a 
1evised list of additions to the statutory list of firms of enemy 
nationality, or enemy association, with whom persons in the 
United Kingdom are forbidden to trade, copies of which can be 
obtained from the Superintendent of Publications, H.M. Stationery 
Office, Imperial House, Kingsway, W.C. 

Tribunal Case.—At the Frome Tribunal last week two appeals 
were made by the Frome Electricity Works for temporary exemption. 

Both were single men who had been passed for general service and 
‘were 22 years of age. The military representative suggested the Tribunal 
should dea] with the cases, and then leave it to the company to make 
application to the munition areas recruiting officer for temporary ex- 
emption certificates. Both men were willing to go, but in view of the 
shortage of qualified men and the demands for power, the company felt 
ahey could not release them until suitable substitutes were provided. 

A month definite was granted in each case. 

Wills.—The late Mr. John H. Tucker (of Messrs. J. H. Tucker & 
Co., electrical fittings manufacturers, Birmingham) left property of 
the gross value of £230,7€0, and £161,552 net personalty. 

The late Mr. Geo. J. Harford, electrical engineer, of Birkdale, left 
estate worth £2,668 gross, with net personalty of £2,412. 


TENDERS INVITED AND ACCEPTED. 


Tramway Stores. 

Ровтзмостн Tramways Committee require tenders by Aug. 28 
for six months’ supply of Stores and Materials, including Tyres, Car 
Repair Stores, Insulating Materials, Lamps, Motor Windings, Over- 
head Line Materials, &c. Specification, &c., from the Engineer, 
Vivash-road, Fratton, Portsmouth. 


Rotary Converter. 

BERMONDSEY (London) Borough Council invite terders for a 
500 kw. rotary converter. Specifications from the borough elec- 
trical engineer, and tenders by noon Sept. 7 to the town clerk, Town 
Hall, Bermondsey, S. E. 

Coal Bunker. 

BooTLE Corporation invite designs and tenders for erection of an 
Overhead Coal Bunker at Marsh-lane generating station (for at 
least 400 tons of coal). 
Tenders to the Town Clerk by noon Sept. 12. 

‘Cable, Feeder Pillars, &c. 

KETTERING Urban Council require tenders by noon Aug. 28 for 
the supply and laying in stoneware troughing of 754 yds. 0.6 sq. in. 
Concentric Lead-covered Paper Cable (600 volts), with Three-core 
Pilot, Cable, Feeder Pillar, Divjding Boxes and Switchboard Instru- 
ments. Specification, &c., from Engineer, electricity works, Kettering. 
Electrical Accessories. - 

The Commissioners oF Н.М. Works, &c., require tenders by 
11 am. Aug. 24 for &'x or 12 months’ supply of Electrical Accessories. 
Forms of tender, &c., from the Controller of Supplies, King Charles- 
street, Westminster, S.W. 1. 


Batu.—The Electric Lighting Committee has placed an order for 
a hand-operated transporter with Meesrs. Morris (Ltd.) at £95. 7s. 6d. 

Transformer Contracts.—Messrs. Ferranti Limited, Hollinwood 
pir R House, Kingsway, W.C., have secured the following 
orders :— 

Rotherham Corporation, four single-phase transformers, 2,085 k.v a. 
each; Manchester Co ion, annual contract for transformers, 250, 
500 and 1,000 k.v.a. sizes; Salford Corporation, one three-phase 250 k.v.a 
&ranszformer. ; 


THE ELECTRICIAN. 


Particulars from the Borough Engineer. 


833 


APPOINTMENTS VACANT AND FILLED. 

An assistant constructional engineer is required by the City o` 
Birmingham Electric Supply Department. Forms of application, 
which may be obtained from the secretary of the department, 14, 
Dale-end, Birmingham, should be sent to the city electrical engineer · 
(Mr. R. A. Chattock) by Aug. 25. 

A temporary lecturer in engineering is required for the University 
College of South Wales and Monmouthshire, Cardiff. Salary £200 
рег annum. Particulars from the Registrar. 

An assistant master to teach applied mechanics and machine 
drawing (salary £160, rising to £200 per annum), and a metal work- 
shop instructor (commenoing salary £160) are required by Leyton 
Higher Education Committee for their engineering and trade school. 
Forms of application from the Clerk to the Governors, Town Hall, 
Leyton, to whom applications by Aug. 24. 

A shift engineer is required for the W. D. Power Station, Upton 
Lovell, Wilts. Wages 50s. per week. Applications to Station 
Engineer, Power Station, Upton Lovell, Wilts. 


An electrician is wanted at once for a country mansion. 
tions to Mr. E. S. Sturdy, Harewood, near Leeds. 


Applica- 


Мг. Е. Н. Rudd, acting electrical engineer at Rochdale electricity 
works, has been appointed borough electrical engineer, at a com- 
mencing salary of £400 per year. ; 


BUSINESS ITEMS. 

Owing to the offices of the British Electric Traction Co. (Ltd.) and 
the British Electrical Federation (Ltd.), with the affiliated companies, 
having been requisitioned by the Government, the temporary address 
of the companies will in future be Manchester Hotel, Aldersgate- 
Street, London, E.C. 1. 


Plant for Sale.—Oldham Corporation Electricity Committee ad- 
vertise for sale two Willans-Siemens 740 kw. sets. Particulars from 
Mr. F. L. Ogden, joint engineer ard manager, Electricity Works, 
Greenhill, O'dham. 


BANERUPTCY. 

A first and final dividend of 2s. 21d. will be payable on Aug. 27 
at the O. R.'s, Byrom-street, Manchester, to creditors of Chas. Ben- 
jamin O;ilvie, electrical engineer, 43, Dudley-road, Whalley Range. 
Manchester. 


CATALOGUES, &c. 

SWITCHGEAR. —Messrs. George Ellison, of Perry Barr, Birmingham, 
have recently issued lists Nos. 151 and 304. 

The former deals with totally enclosed industrial unit type switchgear for 
continuous and alternating-current circuits upto 1,000 kw. at 750 volts for 
use in factories and mines. Each panel is a self-contained unit, and a 
switchboard comprising any reasonable number of units can be readily 
assembled on site. The panels are built up from standard switches, &c., 
on strong iron frames designed to withstand the rough wear and tear of 
large works. The list, which cancels prior publications, gives standard ` 
connections, dimensions, weights, prices, &c. 

List 304 is devoted to quick make-and-break switches which are 
operated by a tappet on a crane, hoist, &c. The switches are made in 
two sizes; No. l is suitable for small currents and No. 2 for heavier 
duties. The larger switch can also be made for hand operation as an 
ordinary circuit interrupter. The switch contacts are closed by a copper 
roller, which is made to swivel; thus the contacts remain cool and 

itting is reduced. А special double toggle mechanism ensures the switch 
ing positively open or closed. Diagrams, dimensions, prices, &c., are 
included. 

TRACK GRINDING.— The subject of track grinding is one which із 
ocoupying the minds of many tramway managers at the present time, 
and consequently they will be interested in the pamphlet recently 
issued by Mr. Fred. J. Down, 90, Fenchurch-street, London, E.C., 
giving particulars about the reciprocating track grinder for which 
he is agent in this country. 

It is claimed that reciprocating track grinders are simpler than 
machines of the rotary type and that the mechanism is sufficiently light 
in weight to permit of operation during daylight hours without inter- 
ference with ordinary car schedules. The abrasive.used is in the form 
of a block and is made in various grades of hardness to accommodate 
the various types of rails. The machine has been in use for more than 
nine years, and it is said to have proved satisfactory and efficient for all 
classes of track grinding, including removal of corrugations, surfacing new 
or defective joints and special work in connection with welded joints. 
The machine is driven by a 34 н.р. motor and is supplied with current 
from the track circuit. Illustrations in the pamphlet show the method 
of operating the machine and the purposes for which it can be used. 

ENGINEERS’ :‘STORES.—Messrs. Sterns (Ltd.) Finsbury-square, 
E.C. 2, have issued a leaflet giving particulars of palagrip bri ks for 
balata belts and of Excelsior sternoline for use in screw and auto- 
matic lubricators. Packages of ejther are sent on approval. 
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MUNICIPAL ACCOUNTS. — 


[il 


Bexhill.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure £82,024 (increase 
£409), of which £42,612 is outstanding. 

Revenue was £11,745 (compared with £11,353 in previous year) and 
"total working cost was £6,551 (£6,674), leaving gross profit £5,194 
(£4,679). Interest and repayment of capital required £5,413 (£5,422) 
and depreciation £64 (£139), the net result being a deficit of £284 (£973). 
Average revenue per unit sold was 3:134. (3-22d.), working cost was 
3-13d. (3-22d.), and interest and repayment required 2-54. (2-5d.). Total 
connections are equal to 66,221 (63,632) 35-watt lamps. 
demand was 396 kw. (422 kw.). Units generated were 677,983 (665,338 
and sold 501,961 (496,795). Average cost of coal was 28s. ld. (23s. 7d.) 
per ton, but working costs were reduced 0-09d. per unit sold. | 


Greenock.—The accounts of the electricity department for the 
vear ended June £0 show total capital expenditure £439,242 (increase 
£49,216), of which £318,426 is outstanding. 

Revenue was £96,843 and total expenditure was £54,781, leaving gross 
profit £42,062. Repayment of loans and interest and commission on 
loans required £25,549, income and property tax £676 and depreciation 
£35,005, leaving credit balance for the year of £10,831, and a total credit 
balance of £33,419. Total maximum supply demanded was 7,783 kw. 
(compared with 7,480 kw. in previous year) Units generated were 
25,576,509 (compared with 23,235,816) and sold 21,149,458 (19,001,464). 


Heston and Isleworth.—The accounts of the electricity department 
for the year ended March 31 show gross capital outlay £79,426 (in- 
crease £474), of which £53,698 is outstanding. 

Revenue was £12,015 (compared with £11,246 in previous year), 
working and general expenses were £7,100 (£7,031), and capital charges 
£4,922 (£4,927), the net deficit being £7 (£712). Units generated were 
1,608,588 (1,564,473) and sold 1,216,822 (1,288,371). Total costs per 
unit were ld., or 1-74d. including capital charges, and average price 
obtained was 2:374. (2-02d.). Total maximurh demand was 710 kw. 
(681 kw.), and load factor 20 (21-5) per cent. 

The engincer and manager (Mr. P. E. Rycroft) says in his report the 
total increase in revenue from power and lighting consumers was £1,253, 
and but for the advance in price of 12} per cent. (which was in operation 
for three-quarters of the year) the net deficit would have been £952. 


King’s Lynn.— At March 31 the gross capital expenditure of the 


electricity department was £57,804, of which £18,182 is outstanding. . 


Income was £8,759, and total expenditure £5,727, leaving gross profit 
£3.031 (compared with £3,868 in previous year): Interest required £708 
(£820) and repayment of capital £2,017 (as in previous year), and the 
net profit was £290 (£1,018), of which £200 is to be applied to reduction of 
capital account. Fuel cost 1-08d. (0.73d.) per unit, total costs were 
2-25d. (1-82d.), or 3-61d. (3:194. ), including maintenance of public lamps, 
capital charges and war allowances. Average price obtained was 
2.964. (2-75d.). Total maximum demand was 311 kw. (396 kw.) and load 
factor 18-65 (16-93) per cent. Units generated were 552,782 (572,333) 
and sold 507,724 (529,610). 


Southampton.—The accounts of the tramways department for the 
vear ended March 31 show gross capital expenditure £261,888 (in- 
crease £988), of which £137,328 is outstanding. 

Income was £88,183 (compared with £79,828 in previous year), and 
after providing for working expenses and war service allowances, the 
gross profit was £27,177 (£26,854). Interest, &c., required £10,508 
(£9,123), and redemption and sinking fund charges £7,399 (£7,614). 
£5,218 (£4,460) has been placed to depreciation and renewals fund, and 
£3,000 (£5,000) contributed in aid of rates. Average income per car- 
mile was 11-674. (11-71d.) and gross profit was 3:594. (3-94d.). Passen- 
gers carried were 17,718,810 (15,494,366) and car-miles run 1,813,547 
(1,636,103). 

Mr. W. T. Robson, manager and engineer, says in his report all the 
conductors except 10 are women, and four women car washers are em- 
ployed. In July, 1916, an Edison accumulator tipping wagon was pur- 
chased, and it has realised the most favourable anticipations, the amount 
spent on maintenance being quite negligible. The tower wagon of the 
same type also gives satisfaction. The charging plant necessary for these 
vehicles has enabled the department to adopt electric welding. Repairs 
by this means are carried out exceedingly quickly, and such a plant is a 
yreat acquisition to the undertaking. Mr. Robson is confident that 
there will be no need to increase fares. 

West Bromwich.—The income of the electric supply department 
for the vear erd:d March ЗІ was £52,047, compared with £24,173 in 
the previous vear. 

The expenditure was £29,458, an increase of £8,403 ; gross profit was 
£2,589, a decrease of £528. Loan charges amounted to £7,285, so that 
the net loss was £4,696. The balance remaining in the reserve fund is 
£2 162; | 

The scale of charges has been increased during the усаг, but as these 
have not been sutlicient to meet the additional cost of generation and 
distribution the Council has further increased the price of electricity both 
for lighting and power, 
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MATTERS. 


" York.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £211,383 (increase £495). 
of which £124,180 is outstanding. 

Revenue was £41,736 (compared with £37,860 in previous year) and 
working ánd special expenses were £24,062 (£21,300), leaving gross profit 
£17,674 (£16,559). Interest required £5,046 (£6,615), sinking fund 
£9,851 (£8,070) and tax on profits £836 (£418), leaving net profit £1,441 
(£1,456), which has been placed to reserve. Total maximum demand 
was 3,660 kw. (3,487 kw.). Units generated were 11,354,970 (11.044,629) 
and sold 9,754,254 (9,364,009) 

The accounts of the tramways department show capital expenditare 
£201,688 (increase £6,796), of which £11,445 has been repaid. Revenue 
(including motor omnibuscs) was £40,197 (£35,735) and working and 
special expenditure was £30,938 (£24,532), leaving gross profit £9,258 
(£11,202), plus £100 interest on sinking fund. Interest required £5,893 
(£6,138) and sinking fund £4,160 (£3,272), and the net deficit for the 
year was £694 (compared with a surplus of £1,792 last year.) 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


E ' NEW COMPANIES. 

ARGILLA "ALUMINIUM CO. (LTD) (148,228.)— Private company. 
Reg. Aug. 15, capital £7,500 in 5s. shares. Manufacturers of aluminium 
and other metals, &c. Agreement with R. D. Mackintosh, М.В. Per- 
manent directors, R. D. Mackintosh and P. Evans. ‚Кер. office, 92, 
Victoria-street, S.W. 

A. CHASE & CO.(LTD.) (148,214.)— Private company, reg. Aug. 14, 
capital £3,000 in £1 shares ; electrical and general engineers, &c. Артее- 
ment with А. M. Cole and A. R. Cole. First directors ате :—A. M. Cole, 
A. R. Cole and T. B. Hill. Reg. office: 97, High-street, Teddington. 

CHEMICAL ENGINEERING CORPN. (LTD.) (148,216.)— Private com. 
pany, reg. Aug. 14, capital £5.000 in 20,000 management shares of is 
each and 4,000 ordinary shares of £1 each ; contractors, chemical, mecha- 
nical, electrical, constructional and general engineers, &c. 

CHEMICAL ENGINEERING & WILTONS PATENT PURNACE CO. (LTD.) 
(148,912.)—Private company. Reg. Aug. 13, capital £20,000 in £I 
shares, to take over the business formerly carried on at Hendon as the 
Chemical Engineering Co. and Wilton's Patent Furnace Co., also to carry 
on the business of electrical engineers, &c. Agreement with N. Wilton and 
T. O. Wilton. First directors are N. Wilton and T. O. Wilton. Reg. 
office, Hendon, N.W. 4. 

GRIMSBY ELECTRIC VEBICLE CO. (LTP.) (148,210).— Private com- 
pany, reg. Aug. 11, capital £5,000 in 1,800 7 per cent. cumulative pre- 
ference and 3,200 ordinary shares of £1 each, to take over four electrie 
vehicles and the business of an automobile proprietor and carrier and 
baker, carried on by J. Morris. First directors are : —J. Morris (managing 
director) and Mrs. E. R. Morrison. Reg. office: 67, Wellowgate, 
Grimsby. 

MARCONI INTERNATIONAL CODE CO. (LTD) (148,204.)— Private 
company. Reg. Aug. 10, capital £5,000 in £1 shares, to take over from 
the Wireless Press (Ltd.) all inventions, patents and rights acquired by 
that company or to which it is entitled, to print, publish and deal ir 
codes, magazines and books, &c. First directors are Godfrey C. Isaacs, 
Capt. H. Riall Sankey, Chas. V. Daly, Wm. W. Bradfield and Hy. W. 
Allen. Reg. office, Marconi House, Strand, W.C. 


MORTGAGES AND CHARGES. 

STUART TURNERj(LTD.)—Mortgage on freehold premises at Henley, 
dated July 31, 1917, to secure £1,250. Holders, L. H. Hanbury. A. T. 
Hawes and W. Simonds. 

WILLIAM TAYLOR ELEOTRIC LAMP CO. (LTD.'— Particulars of £40 
debentures created Jam 29, 1917, have been filed, the whole amount 
being now issued. Property charged, company's undertaking and pro- 
perty, present and future. No trustees, 

EERE, CERTE ES TV a 


CITY NOTES. 


— Óe—À— 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
sold to consumers, during the four weeks ended June 29, 1917. amounted 
to 2,230,711. compared with 1,866,546 units in the corresponding four 
weeks of 1916. ЭК. 

CROSSLEY BROS. (LTD.)—4An interim dividend at the rate of 5 per 
cent. per annum has been declared on the ordinary shares. 
. ELECTRO-BLEACH & BY-PRODUCTS (LTD.)—An interim dividend of 
31 per cent., less tax, has been declared on the preference shares. 


STEWARTS & LLOYDS (LTD.)—The directors have declared an interim 


dividend for the half-year ended June 30 at the rate of 10 per cent. оп 


the preferred ordinary shares. 

TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)—<An_ interim 
dividend of 3 per cent. has been declared on the preferred ordinary 
shares in respect of the half-year ended July 31, and will be paid (less tax] 
on the 3186 inst. 


Avaver 94,.1917, 


THE ROUND TABLE. 
27. s. By “KVA” ! 

The Irrepressible Youth (after. the declaration of peace): 
How and where did vou get your petrol in the Great War, 
Daddy ! | | Й | | 
А І : * * Ф. о жо - 2 

There’s nothing like being perfectly frank in ап advertise- 
ment, as instance this :— 

Munitioner wishes to purchase 2-3 seater or de luxe } coupe, late model. 
The "de luxe" makes me think the enquirer is a ‘* muni- 
tioness.”’ 

| * * * * 

Soon the members of the Engineers’ Club, Manchester, will 
have their digestions improved. The management have de- 
-cided to adopt electric cooking ; they should make it'a strong 
point of their membership campaign that electiic cooking 
leaves all the " extractives " which are good for the digestion. 

* * * в 
America is getting on with the war. I notice that while 
over here we speak of а man being of military age, he is re- 
ferred to over there as " liable to draft." The motto would 
‚веет to be not ta sit too near an open window ! 
* * * * 

It has been said that the development of the aeroplane would 
encourage smuggling of verv light but expensive commercial 
products—saccharine, for instance. A correspondent incom- 
menting on this, also calls my attention to drawn wire for metal 
lamps, and remarks that a reel with enough wire for about 500 
lamps only weighs about half an ounce. Why, a few score 
would go in the petrol tank and not be noticed ! | 

: ж ж * ж 

A correspondent informs me of a rather amusing incident in 
the life of a station engineer of a small seaside electric lighting 
company who had trouble with his mains. А fault had de- 
veloped in a feeder section of the harbour front where, owing 
to the effect of heavy seas, the conductors had been laid 
“solid ” under a mass of concrete. In wiring for assistance to 
the headquarters of the company which were in London, he 
remarked that both the “ pick and shovel” test and the 
" eolumn of smoke " test were quite useless in locating the 
trouble ! 

* * * * 

The ** Daily Telegraph's " N. Y. correspondent reports that 
“ Мг. Thomas Edison, America's greatest inventor, who has 

practicallv isolated himself since the war began, is devoting 
his entire time to study a device to defeat the enemy. He has 
already turned over to the Navy Department one invention 
which officers believe may be adapted to naval usages with 
excellent results. Only a few naval officers have had the 
opportunity to see the tests of the invention and they are 
satisfied that it will prove valuable if its nature is kept secret 
until it is taken into action." It all reminds one of the famous 
“Е Rays ” of some years ago | 
* * * 
 THIRTY-SEVEN YEARS AGO. 
[From Tue ELECTRICIAN, August 21, 1880.] 

Tae ELECTRIC Licut IN THE Crry.— Tenders are invited for the 
necessary apparatus to light several City bridges and streets with 
electricity. E 

" SAVING AT THE SPrr."—If the Indian Government have been 
spending at the military bunghole they appear to be sufficiently 
economical at the telegraphic spit. In a telegram just published 
from the Viceroy, explaining to the home authorities some obscure 
item of estimated improved resources, we notice the following 
parsimonious phrase, ‘‘ betterness public works explains part.” 


L.P.S. INSULATING MATERIALS. 
IWMGUVULATING VWARNIGowETD 
Silk, Cleth, Linen, Paper and Tapes (Straight aad Bias Cut). 
COTTON aad SILK TAPES and RIBBONS of every description. 
LEATHEROID AND PRESSPAHN. 
THE L.P.8. ELECTRICAL COMPANY, 


14, Howick Place, Westmiastor, Leadea, S.W.1. 
Telephone: Victoria 7346. Telegrams: © Eegineyor, Sowest, London.” 
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ELECTRICITY AFFECTED BY A MaGnet.—The phenomenon recently 
described of the action of a magnet in altering the path of a current 
of electricity in the conductor which carries it, has formed the 
starting point for two investigations, which have appeared separately 
in the “ Wegner Anzeiger," by Boltzmann and Von Ettinghausen 
respectively, in which they point out that this discovery may be 
applied to determine the absolute velocity of the electricity in а 
conductor. ; 

THe ErEcrRIC Ілонт.—бо satisfied have the Great Eastern 
Railway Co. been with the electric light at their Liverpool-street 
terminus that they have increased the number of lamps from 16 to 
3l. Three of the new lamps are outside the station, one being 
close to Liverpool-street, a second at the foot of the approach to 
the main line, and a third on the approach to the suburban booking 
offices on the higher level. The system is also extended into the 
booking offices, and instead of being confined, as heretofore, to the 
main platform, has now been carried to the suburban platforms also. 


Invention Departments. —In the House of Commons on the 16th 
a question was asked as to the lack of co-ordination and the overlapping 
between the various invention departments, and Mr. Bonar Law stated 
that the subject of instituting an inquiry in order to discover what im- 
provements were practicable in the present organisatidn and develop- 
ment of inventions was under consideration. 


Electrical Progress in France.—At the recent meeting of the 
Compagnie Electro-Mecanique (of Le Bourget ard Lyons) it was 
stated that the Company had carried out much work of considerable 
value for national defence. The Company was, in fact, devoting 
itself entirely to national work. It had either delivered or had on 
order steam turbines ard electrical machinery of more than 
400,000 H.P. This high figure was reached owing to specialisation 
and the highly developed organisation of its works, ard it showed 
what services had been rendered for naval and military as well as 
industrial purposes. The company, which is the French branch of 
the Brown, Boveri Co., declared a dividend of 8 per cent. for the 
year 1916. i 


\ 

, Electric Annealing Furnace. Ап electric annealing furnace 

193 ft. in length is being built by the Electric Furnace Co., of 

Alliance, Ohio, for use by a company in the Pittsburgh district for 

annealing bright strip steel, and it is guaranteed that the steel will 
come out of the furnace as bright as it went in. 

The following list is given in the * Iron and Coal Trade Review " as 
some of the uses to which furnaces of this type have been put : Annealing 
steel castings and car axles, heat treating steel castings and shells, car- 
bonising, annealing aluminium, copper and brass, and melting copper. 
brass, aluminium and silver. To these will be added shortly electric 
soaking pit furnaces for steel plants and rivet furnaces for structural and 
bridge shops, as well as the car type of annealing furnaces, continuous 
pusher type furnaces, automatic heat-treating furnaces, and brass 
melting furnaces. In the use of the electric furnace for melting non- 
ferrous metals the tilting type is the one offering the greatest saving in 
cost over fuel-fired furnaces of any type; as the metal loss is lower, the 
crucible cost is eliminated, and the labour item is low. It is stated that 
the following figures may be taken as working conditions in melting 
yellow brass in a plant operated 24 hours a day: Electricity, 400 kw.- 
hours per ton at }4., 16s, 8d. per ton ; metal loss, ! per cent. zinc at 5d. 
per ib., 8s. 4d. ; labour, one man per hour per 600 lb., at 1s. 8d. per hour, 
5s ; total cost per ton of metal, £1. 10s. 


Electric Vehicle Progress.—The electric delivery fleet of Messrs. 
Harrods (Ltd.) now amounts to 60 vehicles. 

The electric fleet was started in 1913 with about 10 vehicles, ranging 
from 10 cwt. to 2 tons carrying capacity. The whole of the vans are 
exclusively of American design and construction, and the Edison battery 
is utilised. Electric delivery has proved a complete success ifor the 
requirements of the Stores. The control of the vehicle does not require 
the high degree of skill, physical effort and nerve which its petrol com- 
petitor sometimes demands, and many of the electric vans are driven by 
women. The company has its own power plant. The vehicles are rated 
to cover round journeys up to 50 miles—25 out and home respectively— 
the maximum speed being 25 miles an hour, although the average 
normal speed is much lower. The average working day is about seven 
hours, and, although the maximum mileage per battery charge ranges 
from 38 to 50 miles, the average is about 20 miles а day. The average 
life of the tyres is said to be 12,000 miles. 


I SILVER SOLDER for BRASS, 


Specially suitable fer ELECTRICAL INSTRUMENTS. 


Free Sample on application. 


J. BLUNDELL & SONS, | 
ena SAVER & FLUTE REFERS, М, WAARDOOR STREET, V. 
PR “ Совйріаї, Oz, Lon 


don." 4746 Gerrard. 
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SIEMENS 


IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Control Pillars 


Main Switchboards 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 


"Telephone: Westeay 6349. Telegrams: '' SiguBRALOS, Kens, Loxpow.’ 


* camp and Supplies Dept.: 38 & 39, UPPER THANES STREET, Е.С. 4. 
Telephone: City 5350 Telegrams; '*BiguoTon, Cuxt., Loxpox.” 
HOME BRANCH ADDRESSES: 

Braaixcaau—Central Ho., New 8t. | Maxcnester—196, Deansgate. 
Barstot—90, Bridge Street. NewcastLte—61-68, Collingwood 
Carpirr—s9, Bt. Mary Street. Suerrincp—22, High 86. |Bldgs. 
GLascow—ts, Waterloo Street. BSouTHAxPTON—406, High Street. 
Branches in Principal Towne Abroad. · 


I am particularly adapted 
for the stage. 


(British Made) 
'WIRE LAMPS 


Advt. of Pope's Electric Lamp Co., Ltd., Hythe Road, Willesden, М.М, 10, 


Distribution Boards 


Heap Orricz: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 


For Theatre Lighting. | | 


AUGUST. 24, 1911. 


HENLEY’S TERMINAL BOXES. 

Messrs. W. T. Henley’s Telegraph Works Co., Ltd., of Blomfield’ 
House, Blomfield-street, London, E.C., have recently issued a hand. 
some catalogue and price list of terminal boxes and distribution aoces- 
sories. The catalogue, which runs to some 110 pages, is profusely 
illustrated. The majority of the boxes shown are covered by 


patents, nearly all the designs being original and registered. At the 
outset particulars and dimensions are given of the Henley patent 
lead cone gland and the Henley standard wiping gland, and then 
about 70 pages are devoted to terminal boxes. Distribution engi- 
neers will find a great variety of boxes for low-tension, high-tension 


and extra high-tension, both for indoor and.outdoor use, described. 


\ 
and illustrated. These boxes are carefully designed, are of sound 
construction and will be found to cover all the requirements of supply 
engineers. About a dozen pages are assigned to terminal boxes for 
telephone and multicore cables, and some good specimens of colliery 
terminal boxes for low-tension and high-tension three-core cables 
are also given. Porcelain terminal ends for single and concentric 
cables occupy three pages, and the section concludes with some nice 
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oe PRESCOT INSULATING VARNISHES 


Our Manufactures include: We have a good range of these well tried 


Cables for Lighting, Power, varnishes and enamels. 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 


Aluminium Wires and Sheets. 


The following are some of their principal 
features :— 


Phosphor B Wi 
I ШЫ PERMANENTLY ELASTIC | 
Brass Forgings. HIGH INSULATING VALUE (even when 
Enamelled Wires. insufficientiy stoved) | 
Cotton Covered Wires. PENETRATING 
Aerial Cables. CONSISTENT 
Joint Boxes and Pillars. LASTING 
— леа WITHSTAND HIGH TEMPERATURES 
= MAY BE STORED WITHOUT A SPECIAL 
Shot Firing Cables. LICENSE | 
cim өн NO EXCESSIVE LOSS BY EVAPORATION 
Cable Racks. 


Our Yellow and Black Stoving are emi- 


Static Condensers. г : 
nently suitable for Field, Armature, and 


Pole Line Steelwork. 


- P 
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: T Se Transformer Coils, and have been proved 
uses and Fuse Wire. E e ; к 
Кеш of great value in protecting metal surfaces, 
Telephone Cords. both as an electrical insulator, and as a 
seas ea preservative against adverse atmospheric ' 
. Tramway Insulation. $2 
UE E conditions. 
Knite Switcl et us know your requirements, and we 


Exploders. 


are confident we can meet me 


BRITISH INSULATED à HELSBY CABLES. 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Works! PRESCOT and HELSBY. 


‘Branch Offices in: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, 
| NEWCASTLE, CARDIFF, DUBLIN, LEEDS & BELFAST. 


QUARANTEED SECOND HAND ! Я | 
| PEEBLES | Bruce Peebles & Co., Ltd. 


M O T O R £9 ELECTRICAL MACHINERY 


THE VICTORIA ELECTRIC PLANT CO. | ee 
SPENSER STREET, WESTMINSTER, S.W, | Engineers, Edinburgh. Adyt. next week. 
Phene! Victoris 4026) Grems: Vianiaster, Sowest London: 


MASTER PERFECTION 
| Tungsten - Light Bat» Best describes MASTER 
| teries! Flashlights ; 
Guaranteed to sati-fy. Novel and unique in 
Give brightest light and cesign. 


longest life. 
Will not corrode or leak 
on shelf. 


Hard:oreiy finished. 
Care'uily constructed of 
durable materials. 


Product with a Profit Direct importations from the US. or 
deliveries from our complete London stock. 


Request catalogue and quotations for full business, with guaran- | 
teed deliveries. 


І оноон Orrice ror MASTER BATTERIES | 
RIVER PLATE COMMERCIAL CO. INC. OF NEW YORK. 


15, GEORGE STREET, MANSION HOUSE, LONDON, E.C. 4 


High and Low Tension 


SWITCHGEAR | 


NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 


ABC Code 5th Edition, Telephone: Sutten 773. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE 


Brass & Copper 
Tubes and Sheets. . 


BRASS CONDENSER 
TUBES FOR STANDARD 
SHIPS, &c. | 


CHARLES CLIFFORD & SON, LTD., 


BIRMINGHAM, 


TRADE MARK. 


THE ELECTRICIAN. 


Investigate the MASTER line of Batteries and Flashlights—a | 
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illustrations of miscellaneous terminal boxes designed to meet the 
special requirements of particular customers. A few pages at the 
end of the catalogue are devoted to accessories, such as spare conduit | 
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fittings, porcelain insulators, jointing sleeves, lead cone grips, wood 
bushes, joint box compounds, &c. The illustrations are uniformly 
good and clear; sectional views and the principal dimensións are 


included, and the other particulars given include the amount of 
compound required, the prices, &c. We reproduce a few. typical 
' exam ples of the company's manufactures. The first illustration is a 


LEWIS’S SCIENTIFIC 
CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING 
^"... TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe Cibrarp 
immediately on Publication, Telephone: Muszum 1672, 


SUBSCRIPTION, Town or Country, from ONE GUINEA. 
READING ROOM open Daily to SUBSCRIBERS. 


Н. К. LEWIS ё Co. Ltd., 


136, GOWER STREET, and 24, GOWER PLACE, 
LONDON, 


for American Vehicles. 
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АМУ BRITISH BATTERIES 
d 


{ 


1 

HE unit most likely to require renewal 
Т, an American vehicle is the Battery. 

We therefore designed and now offer 
British Batteries of correct shape, dimensions, 
voltage; and capacity for every make and 
model of American car, private or commercial, 


LIMEN Iq - 


which is or ever has been in general use. 


C.A.V. BATTERY —L.G.O.C. Type. 

110 amp. hrs. Usually fixed at side of driver. British ei» 

C.A.V, Batteries were known and appreciated (СТАТУ) CAVandervell & Си» 
дБА > ACTON, LONDON, W.3 


years before the dawn of the motor industry, 
Made. Paris, Birmingham, Dublin, Manchester. 


To-day with 24 years’ experience, we produce ac« 
cumulators for every purpose and every climate. 


; WRITE FOR PARTICULARS OF FOURTEEN GRADES OF . 
| British-Made Resistance Materials 
EE: TO:— 
3 MAKERS | AQENTs = 
= B HENRY WIGGIN & CO, Ltd. | LIONEL ROBINSON, 
$ — George Street, Birmingham. | 3, Staple Inn, London, W.C. 
: TELE ономе: = WIGGIN BIRMINGHAM." TELEGRAMS, "FEMIYDOM, LONDON" - 
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"* > 5*55 ^7 bell type of box suitable for 6,600 volt three-core cables, and the 
™- second shows a small inverted form of terminal box. The thin 

illustration, which does not appear in the catalogue, is & right angle 
terminal box for 11,000 volt three-core cables: while the fourth 
exhibits a vertical wall type of terminal box for three-core split 
‘conductor cables and for a working pressure of,20,000 volts The 
present is the fifth edition of the company’s terminal box lit. 
Several additions appear to have been :п ^,ude4 and large reductions in 
prices have been made in the section devoted to telephone terminal 
boxes. A good index at the end renders the work easy of reference. 


Co-efficients of Friction. 


Hard Oak on Oak .19 to ,48. Metal to Metal .14 to .30 
Leather on Metal.15 to .46. Hemp on Oak .35 to .53 


FERODO FIBRE .4 to 8 
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ELECTRIC TRUCK ECONOMY. 


The New York Electric Vehicle Association has recently issued 
figures as to the relative cost of operating and maintaining an 
electric vehicle and a small horse-drawn delivery outfit, consisting 
of three horses and two small wagons. The record is an account for 
one year for three horses and two wagons, in New York City :— 

Board at $1 per day, $1,095; shoeing at $2.25 per month, $81; 
services of veterinary surgeon, $30; clipping,. $5.55; repairs end 
painting of wagons, $200;.repairs to harness, $45; amortisation for 
horses at 20 per cent. (assuming value of a horse at $200), $120 ; amor. 

tisation for wagons and harness (assuming value at $375), $75 ; insurance 
The Herbert Frood Co. Ltd. $25.86 ; interest on investment, $103.50 ; total, $1,780.91. 

Works: Chapel-en-le-Frith. An electric vehicle of the type capable of doing the same amount ol 
ао the War fes qui. Айган, London : work as the horse and wagon equipment can be operated and maintained 
General Omnibus Company, and Underground Electric S at a cost from $900 to $1,000 a year. This figure is based on a com- 

Railways of London and Paris. aa  pilation of costs exactly the same as for the horse-drawn equipment. 12 
*s at London, Birmingham, Belfast, Bristol, Cardiff, M addition to the economy of approximately $800 per year, there are many 

and Newcastle, ee other advantages in favour of the electric : Its life is from twice to three 

СУЛ times that of a horse, its average working speed is more than double the 

speed of a horse, it is cleaner and requires less space. Statistics of the 

Association show а number of merchants and large. corporations now 
using the electric vehicle. En р 

Among the firms who have adopted the electric vehicle are Measra 
Obermeyer & Liebman, brewers, of New York, who have found in its vast 
delivery system that it costs less to ship goods on short hauls by elec- 
trics than any other way. Tho detailed daily reports show not only the 
current and oil used and the resulting mileage, but they also trace the 
transit of the machine from point to point. Petrol trucks are used on 
runs from New York to Tarrytown (60 miles away), Bay Shore (110 
miles) Mount Kisco (90 miles) and Pathogue (some 115 miles). 


FERODO FRICTION SUR- 
Bonded Asbestos not only pos- 'FACES — give equally good 
sess: a higher. co-efficient of results when brand new and 
friction than hard oak, leather, when worn to the thickness of 
cast iron, hemp, or .any other a sheet of paper. 
practical friction surface, but 
they are infinitely more dur- 
able. They save power by 
giving maximum acceleration 
and deceleration, and absorbing —are always reliable. Each 
more pounds of energy per weaving is thoroughly tested 
square inch than any other by experts before ;eaving our 
friction surface. works. 
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—cannot spark—cannot char— 
cannot throw off. metal dust— 
cannot seize. 
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THE D-P BATTERY COMPANY, LTD. 


Telephones : 2 Bakewell ; HEAD OFFICES : ESTABLISHED 1888. 
291 Westminster. B AKEWELL, DERBYSHIRE. | CONTRACTORS TO 


Telegrams: ‘‘ Battery, Bake- 

well; " Cumulose, London." THE ADMIRALTY 

Cables: ABC Code, 5th London Office : AND THE WAR 
Edition. . 11 VICTORIA STREET, WESTMINSTER, S.W. OFFICE. 
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THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED 1561. ' 
me PRICE SIXPENCE. 
No. 2,050. [v.e 22ix ] FRIDAY, AUGUST 3I, 1917. By post, 74. parti 
CONTENTS. in elementary science to have at least an intelligent interest. 
NM а „...... 843 1n the work they are doing, which in course of time may be 


On the Nature and Elimination of Strays. By Cornelis J. de 
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The Determination of the Sequence of Phases from Wattmeter 
Readings. By Dr. Gisbert Kapp. Illustrated 
Inductive Resistances for Weakening the Field of Tramway 
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KNEE 
The Scientific Instrument Industry. 

WE notice, in a recent number of " Nature," a review of the 
steps necessary to reorganise British trade in scientific instru- 
ments. Few people realise the strides this industry has made 
on the Continent during recent years. Before the war Germany 
is stated to have exported to Russia alone mathematical, 
chemical and physical instruments to the value of £2,000,000, 
and in one branch at least—namely, in optical instruments— 
she has established & predominant position. Her efforts in 
this direction are not likely to slacken, and we notice that at 
the last Leipsic Fair, an account of which recently appeared in 
the ** Elektrotechnische Zeitschrift," optical and photographic 
instruments formed a very important section. It is difficult 
to estimate the British production in this field, but it appears 
certain that it amounts only to a small proportion of that in 
Germany. Efforts to ‘‘ capture German trade” since the 
outbreak of war have too often been pursued in directions 
where business is easily gained and easily lost, where the pro- 
cesses of manufacture involve no deep scientific knowledge, 
but mainly rapid and cheap production, and which have no 
deep educational value. To our mind the scientific instrument 
industry, although one in which success is not to be lightly 
achieved, is well deserving of study. We should be guided not 
only by the intrinsic value of the trade, though this is by no 
means inconsiderable. More important factors are the bearing 
of facility in this industry on the development of many others, 
and the educational value of the effort to achieve predominance 
In this highly scientific field. We gain an insight into these 
factors when we review the elements which have contributed 
to German success. Among the most important of these is 
the combination of apprenticeship with scientific education. 
In Germany Workers are not allowed to drift into the making 
of scientific instruments. They are trained for years in the 
hranch they propose to enter, and receive sufficient education 
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ripened into expert knowledge. In this field, mere mechanical 
ingenuity, assisted by a little rule-of-thumb knowledge, is of 
little value. It is essentially an industry in which education | 
is the predominant factor. Other matters mentioned by our 
contemporary include the publication of journals, in which the 
technical details of different branches of the industry are fully 
discussed, and the readiness of the German manufacturer to 
issue up-to-date catalogues in foreign languages. In these 
directions, also, we look for further progress in this country. 


ө qe ere 


Science Teaching in Secondary Schools. 

WE have received a copy of the Report of the British Asso- 
ciation Committee on the Teaching of Science in Secondary 
Schools, from which we are glad to see evidence of distinct 
progress in the teaching of this subject. Even on the classical 
side of public schools, at which the headmasters generally are 
classical specialists, some progress is to be noted. The report . 
touches on the question of scientific methods and of the con- 
tention, sometimes put forward, that scientific methods can be 
taught without the teaching of science. The Committee do 
not endorse this view, and we think that anyone with a know- 
ledge of science will agree that the teaching of, say, languages, 
however well done, cannot introduce scientific methods com- 
parable with those employed in science. Passing to methods 
of teaching, we notice a reference to the “ heuristic " method 
which was introduced years ago by Prof. H. E. ARMSTRONG. 
It may be that such methods have an advantage when teaching 
the very young, but we must confess (from having buffered at 
the hands of this method in our stuflent days) that it by no 
means appeals to us for those who have reached an age when 
time has any value. It is quite impossible to spend all the 
time that is necessary to follow the experimental deduction of 
fundamental laws and the evolution of investigations on which 
chemistry and physics are largely based. Moreover, the 
student as a rule has not acquired the knowledge wherewith to 
benefit by such investigations, and he becomes unutterably 
bored. As the field of science extends it becomes necessary to 
accept many fundamental principles and ‘to pass to the satge 
of obtaining useful knowledge as rapidly as possible. On the 
other hand, this is no reason for adopting a method of provid- 
ing merely facts for assimilation. There is no doubt that much 
harm may be done by following wrong methods in teaching 
the young, and we agree with the statement in the report that 
the young man or woman who teaches science in schools from 
the point of view of the university often achieves, with the best 
intentions, a vast amount of harm. We are glad to see the 
view taken that the object should be to arouse interest in the 
young. This can very easily be done if physics and chemistry 
are taught on the right lines, but in so doing there is no need to 
go in for the proving of any very exact laws. It is probably for 
this reason that mechanics as a subject is not popular, since 
it largely consists of verification, and there is very little 1n 1t to 
arouse the imagination. The object of the teacher should be 
to make the pupil wish for more knowledge, and then the course 
of both pupil and teacher alike will be comparatively easy. 
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Meetings of Scientific Societies ia War Time. 

Охе result of the participation of the United States in the 
war has been the cancelling of.a number of meetings and con- 
ventions of various technical and scientific societies. We 
observe that Dr. Corix G. Fink, the President of the American 
Electrochemical Society, has issued a statement deprecating 
the cessation of the activities of scientific societies in war time, 
and urging bodies in the United States to follow the example 


of England in maintaining so far as possible their usual pro- 


gramme. Such societies, he remarks, can do good service by 
the frank discussion' of many technical problems that are 
already making themselves felt in the present emergency. 
But, in any case, such gatherings act as a " clearing house ”’ 
for the best thoughts and ideas of leading scientists and 


engineers; and to check needlessly such activities is to retard | 


the spread of scientific information and impose a check on 
progress which will be severely felt in the future. The pro- 
blem in the United States, where members have frequently to 
travel long distances in order to take part in discussions, and 
where conventions are arranged with afrequency andonascale 
not usual in this country, no doubt differs in some respects 
from that which is being faced in England. Jn the press of 
new duties, some of the more ambitious annual events may, 
have to be sacrificed. But we entirely agree with Dr. FINR’S 
contention that in the present circumstances there 1s every 
reason to desire the continuity of scientific and engineering 
educational work. In England the work of most societies has 
inevitably suffered, or rather their activities have been largely 
in special and usually confidential channels. But everyone 
who has leisure to do so should consider it his duty to co- 
.operate in maintaining the machinery for the dissemination 
of scientific knowledge, both through the medium of society's 
meetings and in the scientific and technical journals. In all 
the countries at war there has been a sound instinct towards 
the preservation of such channels for information, and in the 
circumstances it is marvellous that scientific work has been 
continued with such comparative freedom from interruption. 
The continuitv of this work in the United States has been 
much appreciated in this country. We hope that the welcome 
co-operation of our friends across the Atlantic in our common 
task will nog deter American scientists and engineers from doing 
their utmost to maintain and even to extend, their normal 
scientific work. 

А ——— 

The Order of the British Empire. 

THE creation of the Order of the British Empire will be 
welcomed as a means of recognising the work of many civilians 
who are serving their country at the present day. There is a 
vast amount of work of this kind now being done either 
voluntarily or on financial terms which entail considerable 
personal sacrifice, ang it is fitting that such work should receive 
recognition. Means for doing so were already in existence, but 
they were of an inadequate character and were largely re- 
stricted to Civil Servants or to those in political circles. The 
present Order is much more general in its application. In 
another column will be found the names of those most closely 
connected with the electrical industry who have been honoured 
by inclusion in the first list. Opinions may vary as to who 
should have found a place ; there may be omissions, and it may 
be felt that some who have been included should have been 
more highly placed ; but the main feeling must be one of satis- 
faction that the need for such an Ordér has been felt and 
recognised. Let us hope that in future, in more peaceful 
times, these new distinctions may also be conferred on engi- 
neers and scientists who contribute in a marked way to pro- 
gress by inventions or research, for work of this character is 
also eminently to the advantage of the Empire, and has too 
often lacked recognition. 


The Metric System in Chiná.—According to “ L'in 
dustrie Elecirique," the metric svstem is finding favour in 
China, and is likely to be adopted in the. near future. It is 
stated that since Feb. 15 firms in Pekin have adopted new 
metric measures, and that the measures are officially recog- 
nised by the Ministry >f Agriculture and Commerce. This, 
if confirmed, is an interesting development, and one would like 
to know fuller particulars iegarding the exact nature of the 
measures adopted. 


Iron and Steel Institute. —The autumn meeting of the Iron 
and Steel Institute will be held at the Institution of Civil 
Engineers, St. George-street, Westminster, on Thursday and 
Friday, Sept. 20 and 21, commencing at 10.30 a.m. on the 20th 
and at 10 a.m. on the 21st. Among the Papers that ате to be 
read we notice one by Messrs. E. D. Campbell and W. C. Dowd 

n “ The Influence of Heat Treatment on the Electrical and 
Thermal Resistivity and Thermo-electric-potential of Some 
Steels.” 


Literature on Submarines.—The United States is now 
taking a lively interest in the submarine problem, and a 
useful compilation of literature on the subject appears in 
the " General Electric Review " (U.S.A.) for August. The 
contribution is divided into two sections, dealing respectively 
with (а) books and articles, and (b) patents. The former 
occupies about ten pages of small type, and covers the period 
1873-1917, while the latter occupies about seven pages, and 
the patents being divided into those dealing with (1) sub- 
marine vessels, (2) life and Vepa ка devices, and 
(3) torpedoes. 

British Empire Producers’ Organisation.—This Association 
is now issuing а monthly report giving an account of its 
progress. The repo:t before us gives an abstract of an address 
by Mr. E. Saunders on “ Industrial Concentration in South 
Africa,” extracts from Sir Robert Hadfield’s translated account 
of the meeting of the German Iron and Steel Institute, an 
article by Mr. A. W, Tilbv on ^ Reconstruction and Demobili- 

sation," and notes on various topics of interest. One of these 
refers to the desirability of manufacturers altering their 
methods where necessarv in order to utilise raw materials 
produced within the Empire. 


The Ramsay Memorial Fund.—The honorarv treasurers of 
the fund for erecting a memorial to the late Sir William Ramsay 
have received donations and promises amounting to £21,353 
Recent subscriptionsinclude £835 from members of the British 
Science Guild, £500 from Sir George Beilbv, and £100 each 
from the Worshipful Company of Clothworkers, Lord Rosebery 
and the Salt Union (Ltd.). Prof. D. Orme Masson, of the 
University of Melbourne, Victoria, has undertaken to act as 
the representative and corresponding member of the com- 
mittee for Australia, and Prof. Charles Baskerville, of the 
College of the City of New York, has already secured the 
support of a number of leading American scientists. 

A National Association of Engineering Foremen.—A 
correspondent of * Engineering " points out that there is an 
opening for a National Association of Engineering Foremen. 
Even in normal times one would imagine that such an organ- 
isation would be beneficial to its members, and would afford 
opportunities of discussing the technical problems met with 
in their work. In the present circumstances, it is pointed 
out, the proposed Association is particularly needed, in view 
of the increased difficulties arising through the war. Foremen 
not merely act as a buffer between management and men, 
but undertake, very largely, instruction and direction of 
diluted labour. In addition, various war measures, notably 
the establishment of leaving certificates, have increased the 
difficulty of their position in dealing with men under them ; 
yet it is stated they have not participated in the advances 
in wages which engineering workmen have recently received, 

Franklin Medal Awarded to Dr. H. A. Lorentz and 
Dr. D. W. Тауіог. The Franklin Institute has 
awarded Franklin Medals for this year, in recognition of 
distinguished scientific and technical achlevement, to Dr. 
Hendrik Antoon Lorentz and Dr. David Watson Taylor. 
Dr. Lorentz's researches in electricity and optics are of Euros 
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pean reputation. He was called to the chair of Mathematical 
Theoretical Physics at Leiden University in 1878. Among 
other achievements, he is largely responsible for the present 
theory of electro-magnetics in relation to optical phenomena, 
while his work on the structure of the elementary atoms and 
the nature of electrons has won general recognition. In 1902 
he was awarded the Nobel prize in Physics. Dr. Taylor has 
been responsible for a great deal of constructive work for the 
United States Navy, and is the author of manv treatises on 
the subject, one of which, on Y“ Ship-shaped Scream Forms," 
was awarded the geld medal of the British Institute of Naval 
Architects. His most important claim to recognition, how- 
ever, is the work he conducted at the United States Depart- 
mental Model Basin, which he designed and constructed at 
Washington in 1897. | 

Combustion in the Fuel Bed of Hand Fired Furnaces.—.\ 
technical Paper issued by the Bureau of Mines (Washington, 
U.S.A.) describes some experiments on the above subject by 
H. Kreisinger, F. K. Ovitzand €. E. Augustine. The conditions 
in the fuel beds of furnaces, which act primarily as gas producers, 
are discussed. In general,the temperature is highest 31n. to 5 in. 
from the grate, and tests undertaken bv the authors show that 
it is not necessary to run a fuel bed thicker than 4 in. to 6 in. 
in order to obtain a high carbon dioxide content and a low 
oxygen content in the gases. А thick fuel bed, by resisting 
the low of air through it, reduces the rate of combustion, and 
diminishes the capacity of the boiler. It also tends to form 
troublesome clinker. The only excuse for thick fuel beds is 
that the chances of burning holes in the bed are reduced, but 
by 1egular firing and placing fuel on the thin spots a skiltul 
fireman can avoid this possibility. Since at the surface of 
the fuel bed the gases contain 20 to 32 per cent. combustible 
gases and practically no free oxygen, additional air must be 
Introduced over the fuel bed in order to obtain complete cem- 
bustion. In general about one-half of the 15 Ib. of air used to 
burn 1 lb. of coal in a boiler furnace is supplied through the fuel 
bed; the other half must be supplied over the fuel bed. The 
series of tests on which these conclusions are based are described 
by the authors verv fully. A copy of the pamphlet may be 
obtained free on application to the Government Printing 
Office, Washington. 

New War Orders.—In June last His Majesty the King 
established two new Orders (the British Empire and the Com- 
panions of Honour) for the purpose of recegnising voluntary 
ànd other war services rendered bv British subjects and by 
subjects of our Allies 

There are five classes of the Order of the British Empire, as follows :— 
(1) Knights Grand Cross (G.B.E.); (2) Knights (or Dame) Commanders 
(K.B.E., D.B.E.); (3) Commanders (C.B.E.); (4) Officers (O.B. E.) ; 
(5) Members (М.В. E.). 

Last week the following appointments to the Order of the British 

pire were made :— 

G.B.E.—Lord Moulton, K.C.B., F.R.S. (Director-General of Explosive 
Supplies) ; Sir Eric Geddes, K.C.B. (First Lord of the Admiralty, 
ormerly Inspector-General of Transportation, Franco); Hon. Arthur 
Stanley » C. V.O., C.B., М.Р. (Chairman, British Red Cross Society). 

K.B. E.—Dr. Dugald Clerk (Member of Panel of. Board of Invention 
and Research, &c.); Alfred Herbert (Deputy Director-General, Machine 
Tool Committee); John Hunter (Director of Factory Construction, &e.); 

f. Herbert S. Jackson, F.R.S. (Optical Research Branch of Ministry 
of Munitions); Leonard W. Llewellyn (Director of Materials, &c.) ; 
Lynden Macassey, K.C. (Director of Shipvards and Labour, &c.) 
n: ше L. Raven, М.1.С.Е. (Deputy Controller (Navy), &c.); 

p сш F.R.S. (Advisory Council of Industrial and Scientifi;c 
Ado Be Prol Herbert Brercton Baker, Е.К. (Trench Warfare 

ry Committee); Leonard Bairstow, F.R.S. (National Physical 
boratory); Prof. W. Н. Bragg, F.R.S. (Board of Invention and 

Scarch, Admiralty); Wm. Duddell, F.R & (Board of Invention and 
esearch, Admiralty, &c.); Frank Wm. Harbord (Consulting Mctallur- 
ae Ministry of Munitions); P. J. Pybus, M.I. E. E. (Bradford National 
Donde: Ps Committee); Sir George Croydon Marks, M.P. (Labour 

OBE. Gc inistry of Munitions). | T" n 
Wolf). a x E (Engineering Managing os pue NR 
Bottomley A Bm Я DUM et dp е : о , 

M.B.E- Granville Hugh Baillie, (Chicf Techmieal Oficer, Labour 
Supply Department, Ministry of Munitions); Russell Clarke (Aviation 

ecttician. &e Fe D anl of хаана) : je E E п 

titute) › &c., Admiralty) ; Herbert Schofield (Loughborough Technica 


THE ELECTRICIAN. 


845 


The Medal of the Order of the British Empire has been awarded to a 
number of munition workers, including several electrical fitters. 

Among the Companions of Honour are Prof. W. Ripper (Sheffield) 
and Lord Faringdon. 


OBITUARY. 


J. G. LonnaIN.—We regret to record the death of Mr. James 
Grieve Lorrain, patent agent, who died on the 23rd inst. at East 
Wittering (Chichester). 

Mr. Lorrain, who was born in 1852, commenced tho study of engineer- 
ing as a pupil of Mr. Edward Sang, of Edinburgh, and subsequently he 
became a pupil of Prof. Fleeming Jenkin. After studving at Edinburgh 
University for two years, he went to University College, London, and 
afterwards to the Royal School of Mines for three years. After attending 
lectures at the College de France, Paris, for two terms, he returned to 
take up a post as chemist at the Oakbank Works, Mid-Calder, and later 
started in practice as an electrical engineer in Edinburgh. Mr. Lorrain 
erected. the first telephone lines in Scotland, and in July, 1879, started 
the Manchester telephone exchange, the first telephone exchange formed 
in Europe, and soon afterwards the Liverpool exchange. In November, 
1879, Mr. Lorrain founded, and was consulting engineer to, the Scottish 
Telephone Exchange (Ltd.) (afterwards merged in the National Telephone 
Co.), for which company he established the Edinburgh, Dundee and 
Belfastexehanges. In 1880 he founded, and was consulting engineer to, 
the Anglo- Indian Telephone Co. (Ltd.), the pioneer telephone company 
in India, which company soon afterwards amalgamated with the Bell 
and the Edison syndicates to form the Oriental Telephone Co. In 1881 
Mr. Lorrain commenced private practice as a consulting engineer, and 
has specified and superintended the laving down of a number of electric 
light installations in this country and abroad, as well as several telephone 
exchanges on the Continent. Since 1886 Mr. Lorrain has devoted his 
attention to his practice as a patent agent and consulting engineer. 

DEATHS ON ACTIVE SERVICE.— The following deaths on active 
service are reported :— 

We regret to announce the death in his 25th year of Lieut. K. G. 
Garnett, М.С. (В.Е. À ), a brother of Principal Garnett, of the Manchester 
Municipal School of Technology. Lieut. Garnett died on Aug. 22 of 
wounds. In 1912 he obtained а first class in the first part of the 
Mathematical Tripos at Cambridge. Не was 6 ft. 5in. in height, and, 
in the winning Cambridge crew of 1914, was the heaviest man in the 
heaviest crew that ever competed in the University Boat Race. While 
under treatment for à previous wound he obtained a second class in the 
Mechanical Sciences Tripos in 1916, in which year he took his degree. 
On Aug. 21, 1916, he was shot in the neck and paralysed, and from this 
injury he never recovered. In addition to the Military Cross he was 
awarded the French Croix de Guerre. 

We also regret to record the death of Lieut. Lewis Aubrey Walker 
(A S.C., M.T.) who was formerly resident engineer at the Southgate 
works of the North Metropolitan Electric Power Supply Co. 16 is re- 
ported that Lieut. Walker lost his life while endeavouring to rescue 
wounded comrades. 

Sec.-Licut. R. L. James (R.F.C.) was recently killed in a flying 
accident at Brooklands. He took the degree of B.Sc. at the South 
Wales University College, and was placed first in mathematics at his 
last examination. 

Pte. Wm. Parker (King's Liverpool Regt.), who was formerly employed 
by Messrs. Dick, Kerr & Co., has died from heart failure as the result of 
gas poisoning. 

Pte. Bowes (L.N.L. Regt.), formerly employed by the same firm, has 
been killed in action. | 

Pte. J. Prince (King’s Liverpool Regt.), aged 20, another ex-employee 
of Messrs. Dick, Kerr & Co., has also died in action. 

Pte. John Simpson (A.0.C.), aged 38, formerly a conductor on the 
Blackpool & ‘Fleetwood Tramways, has died of heat stroke in Meso- 
potamia. 


PERSONAL. 
MILITARY  ÁPPOINTMENTS.— The following appointments аге 


announced :— 

County of London Volunteer Engineers.—Lt.-Col. C. B. Clay (Lt.-Col. 
late Lancs Vol. Artillery) to be temp. Major; E. C. P. Monson (late 
Maj., City of London Regt.) to be temp. Major (Second in command); 
W. D. Bentley, E. G. Fleming and W. Hynam (late Capt., Reserve of 
Officers) to be temp. Captains ; F. M. Yearsley (late Capt., 16th Middlesex 
Vol. Rifles) to be temp. Captain and Adjutant ; W. J. A. Watkins, and 
A. J. N. Gerard, to be temp. Licuts. ; P. Bowden and C. E. Campbell to be 
temp. Sec.- Lieuts. ; A. Champion to be temp. Hon, Lieut. and Quarter- 
master. 

R.F.C.—Lieut. E. Ivor David has been promoted to Captain in tho 
R.F.C. (Equipment Dept.). He was formerly manager in South Wales 
for the British Thomson- Houston Co., and is the eldest of five brothers 
holding commissions in Н.М. service. ; 

WAR CASUALTIES.— The following casualties are reported :— ' 

Gunner R. Llewellyn Lewis (Canadian Е. А.) has been wounded and is 
in hospital at Northampton. He was formerly a lecturer in physics at 
the Toronto University. | 

Signaller Sergt. F. Hall, a former employee of the Blackpool, St. Anne's 
& m Tramways Co., is in hospital in France suffering from shrapnel 
wounds. 


846 


TIHE ELECTRICIAN. 


AUGUST 31, 1917 


ON THE NATURE AND ELIMINATION OF STRAYS.* 


AN INVESTIGATION UNDER THE AUSPICES OF THE DUTCH EAST INDIAN DEPARTMENT OF TELEGRAPHS. 
BY CORNELIS J. DE GROOT. | 


Summary.— After a general discussion of the merits of radio and submarine cable telegraphy, some stations of the Dutch East 
Indian service are described. Tho author then enters upon a classification and analysis of strays, and describes some methods for 
their elimination. "The daily and seasonal variations in strays are discussed in detail, and it is shown that these do not support the 


Eccles theory of tropical thunderstorms as the origin of all strays. 


Rapiro V. CABLE COMMUNICATION IN THE TROPICS. 


One of the most troublesome phenomena met with in connection 
with long-distance radio communication, where the signals are 
usually faint and of variable intensity, is atmospheric disturbances 
or strays. These interfere seriously with radio communication 
during the summer in temperate climates. Their magnitude in- 
creases to an overwhelming extent in the tropics, especially during 
those seasons when the sun attains its maximum altitude, and it is 
then a task of the utmost difficulty for a radio engineer to establish 
and maintain communication. Particularly unfavourable under 
these conditions is the comparison between the cost of upkeep and 
operating reliability for radio communication and submarine cable 
communication. 

The difficult undertaking of establishing radio communication 
on a regular basis in & tropical climate was voluntarily accepted by 
the Department of Telegraphs of the Dutch East Indies. 
circumstances dictated the choice of radio service, assuming the 
feasibility of such communication, even in such an unfavourable 
region as the tropics. ` 

These circumstances are as follow :— 


(a) The East Indian Archipelago consists of a great number of 
islands separated by straits and seas, of enormous depth, 12,000 ft. 
being quite common. In this region, earthquakes and similar dis- 
turbances of the sea bottom are frequent, and the coast line rises 
steeply. Such conditions are not favourable for submarine cable 
work, rendering repairs difficult and sometimes impossible at such 
great depths. "The great extent of the archipelago, this being nearly 
3,000 miles (5,000 km.) in length, would have necessitated keeping 
two cable steamers, at least in commission at all times, and the 
great frequency of earthquakes and sea disturbances of similar 
character would have resulted in frequent breakdowns. 

(b) Radio stations afford the additional advantage of maintaining 
communication with ships at sea. 

(c) Another reason for embarking in the enterprise of establishing 
reliable radio service in this tropical region was the apparent slight- 
ness of the risk, at least at the inception of the undertaking. The 
Telefunken Company of Berlin entered into a contract with the 
Dutch Government to erect the chain of stations, and, at the time the 
contract was drawn up, the cost of erection, maintenance and repair 
of submarine cables, was well known by long years of experience. 
The comparison between radio communication and the cables seemed 
з reasonably favourable one, and competition between them not 
impossible. The stations have more than paid for themselves by 
the strategic value they have been shown to possess during the 
present war. 


On the other hand, the necessity of enlarging these stations so as. 


to radiate six to eight times their present energy was entirely un- 
favourable to the financial comparison instituted between radio and 
submarine communication and in a direction prejudicial to the radio 
service. | 

Nevertheless, the author is convinced that with more up-to-date 
radio apparatus and with freedom in choosing suitable sites, inde- 
pendently of the contractor's wishes, radio communication will 
always be preferable to submarine cable communication under 
certain definite conditions. 


OPERATING CONDITIONS IN THE TROPICS. 


The systematic research work on the propagation of the radiated 
energy and the nature of stravs is of great interest to the scientific 
worker, Of this work, only that portion directly concerned with 
strays is summarised in this Paper. The geographical location of the 
stations is as follows :— 

The stations ccnsist of Lendangan, 7° 40’ south, 114° east, situated 
in the eastern part of the main island, and two other stations at 
Oiba and Noesanivé, which are merely secondary Governmental 
centres. The contracter had agreed to furnish continuous com- 
munication between Landangan and Оа, 680 miles (1,000 km.), and 
from Oiba to Noesanivén 655 miles (800 kin.). The tests, however, 
were extended so as to include the unguaranteed direct communica- 
tion between Landangan and Noesanive, 1,010 miles (or 1,620 km.). 


* Abstract of a Paper read before the Institute of Radio Engincers, 
New York. 


Special . 


АП three stations were of the same design and output, namely, the 
Telefunken musical, quenched spark set, of the so-called 5 T.K. 
standard type (this being 5 kw. in the antenna). The prime mover 
was a 28 H.P. Deutz gasoline engine, starting on compressed air, and 
with belt drive to a 10 kw. 500-cycle generator and exciter. The 
generator fed the closed core 220 to 12,500-volt transformer, which 
charged a group of Leyden jars. These discharged approximately 
1,000 times per second through an air-cooled Wien silver-surface 
spark-gap, composed of 14 gaps connected in series. Since the 
generator system is worked near resonance, a high pitched note is 
produced in the receiving set. А 

The antenna and closed circuits were coupled closely and directly 
and any one of four pre-determined waves could be readily radiated. 
These were a 600-metre wave for ship-to-shore work, and 1,200, 
1,600 and 2,300 metre waves for long-distance work. The 1,600 
metre wave turned out to be the most desirable for direct communi- 
cation between the three main stations, especially during the day 
time. At night, the 600 metre wave, which was not desirable during 
the day, was approximately as good as the 1,600 metre wave. 

The contractor decided after preliminary tests with wave lengths 
up to 3,500 metres, that the 1,600 metre wave should be the working 
wave throughout the day and night. 

The longer waves were radiated from a four-wire umbrella, or, 
rather, X-shaped, antenna, in connection with a counterpoise ground 
made of 12 wires of copper-plated steel. 

Both antennz and the counterpoise (which was elevated to the 
average height of 60 metres, were supported by a centre steel lattice 
tower, 85 metres in height. In two of the three stations, both stays 
and towers were insulated from each other, and from the earth by 
glass plate insulators, but at the Noesanivé station, frequent earth- 
quakes made it necessary to avoid this construction, and the tower 
and stays were all directly connected to each other. The area of all 
the stations was 220 metres by 440 metres, the tower being at the 
centre of the rectangular area. Four additional masts only 16 
metres high were provided at the corners to permit the four antenna 
wires to be held. These four small masts also supported eight of the 
counterpoise wires. Four 7 metre poles supported the remaining 
four counterpoise wires. The fundamental wave length of the large 
antenna is about 1,100 metres and the capacity at 1,600 metres wave 
length was about 0-00266 mfd. The corresponding figures for the 
smaller antenne were 450 metres wave-length, and 0-00156 mfd. 
capacity. There was measured in the antenna an output of about 
4 kw. for the 600 metre wave and 5 kw. to 7 kw. for the longer waves. 

For reception, the normal Telefunken crystal detector receiving 
set was provided, consisting of an antenna tuning circuit and 
aperiodic secondary system coupled magnetically and closely thereto. 
The secondary system contained the crystal rectifier and the tele- 
phone. The coupling employed in practice gave the loudest tele- 
phone response—that is, the coupling was the so-called most “ econo- 
mical " one, whereby one-half of the antenna energy is converted into 
useful energy in the detector. The maximum possible energy con- 
version is thus achieved. | 

While this method gives the greatest signal strength, and therefore 
the longest transmission range, it is of doubtful value when con- 
sidering the elimination of interfering signals or strays the antenna 
damping being doubled as compared to that of the unloaded antenna. 
The selectivity is therefore diminished, and the detector circuit is too 
closely coupled to the antenna circuit, and takes up or responds to 
the transferred and forced vibrations, such as strays in the antenna. 

Whereas transmission with the large antenna and counter povse 
ground were found best for all four wave lengths; in reception the 
best results were obtained using a conductive ground, the relative 
advantage in reception being as much as 50 per cent. as compared 
with the counterpoise ground. 

The detectors were silicon crystals, and no special means were 
provided to avoid the enormous strays existing in these parts of the 
worid. | | 

In addition to the tests carried on between the three stations 
already mentioned, some tests were made in connection with the 
station at Aer-Melek (of the same design, but only half the power of 
the three former stations). with men-of-war, and with a аша! old. 
fashioned station at Batavia. 
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CLASSIFICATION AND ELIMINATION OF STRAYS. 


As is generally known in radio practice, these atmospheric dis- 
turbances produce in the operator's telephones a hissing, crackling 
and rett:iing nois?, end are not due to other stations or electric power 
plants in the neignbourhood, but are propagated through the ether 
and therefore received in the same way as the signals originating at 
other points. The origin of strays, in many cases, is quite obvious, 
but in other cases almost untraceable. As a general rule strays аге 
at their wcrzv during the night time and in the tropics, and their 
intensity and character is a function of the time of day and of the 
season of the year. The worst trouble from strays is experienced 
during those months when the sun’s altitude is greatest and conse- 
quentiy the poor periods of communication do not occur simul- 
taneously over the entire earth. In the tropics, the most unfavour- 
able tiine is that of the west monsoon (or trade wind), which lags 
somewhat behind the time of greatest altitude of the sun. The 
periods of maximum strays coincide with those of marked fading and 
diminution of signa! strength during the day time. At some of the 
receiving stations, this diminution brought the signals down to 
inaudibility. However, the night disturbances were not much 
worse than those during the afternoon, and for the wave lengths 
used the night signals in these parts of the world increased to at least 
1,000 times audibilitv, thercby becoming more than 30 times as 
strong as the best signa!s during the day time. It therefore became 
possible to get the delayed messages through at night, working at 
very low speeds and repeating messages, sometimes, as many as six 
times. Thus, by extraordinary stress on the-operators, no message 
was delayed for more than 48 hours. It will be seen that for the 
existing stations, at least, communication of the same order of reli- 
ability as that existing on submarine cables, could not be expected. 
Yet during the favourable seasons of the year, the stations worked 
satisfactorily, and the same reliability and speed as that obtained on 
submarine cables was then available. 

During the most unfavourable times approximately six © eight 
times as large an output was necessary, as compared with the favour- 
able season, for suitable communication. Even with this increased 
power, there were a couple of hours each day which would have to be 
abandoned for working, because of the impossibility of eliminating 
the very worst strays and thunderstorms. Observations were 
arranged to classify stray disturbances as follows: (a) According to 
the trouble they gave and the interference which they caused with 
communication (specifically as to loudness and frequency of recur- 
rence). (5) According to their apparent difference in quality or 
electrical characteristics, so as to enable a determination of their 
source. (c) Detailed tests were then made to separate the different 
classes as indicated under heeding (b). 


(А.) OBSERVATIONS ON THE LOUDNESS AND FREQUENCY OF 
RECURRENCE OF STRAYS. 


The quantities in question were estimated by the operators, 
usually twice every hour, and in accordance with a scale of values 
stated- below. At the same time the cloudiness of the neighbourhood 
around the station, temperature, humidity, air pressure, wind 
direction and strength of wind were stated. The scale of va‘ue is а 
practical communication scale, and is intended to be of value in con- 
nection with actual working. The scale of values follows :— 


0. No Disturbance, —(This case never occurred.) 


1. Weak Strays.—These were of such intensity as to correspond to 
a loudness of 100 ohms shunted across a telephone of 1,000 ohms 


resistance. Such ап audibility is generally referred to as ‘* ten 
times audibilitv." — T'his loudness of signal is referred to hereafter as the 
standard signal. 


2. Medium Strays.—' These, though troublescme to some extent 
when the standard signal was being received, still permitted com- 
munication. 

3. Strong Strays.—' These strays while troublesome did not en- 
tirely stop communication, 

4. Heavy (or Very Heavy) Strays.—'Ihese made communicaticn 
quite impossible with the standard signal, but. permitted. working 
with very strong signals (between ЛӨӨ 2nd 1,000 times audibility). 

5. Overwhelming Strays and Thunderstorms.—These naturally 
made communication quite impossible, but were aimost never 
experienced, 

The following signal strengths are desired when 1,000 sparks. pe: 
second are employed at the transmitter and an ordinary specd cf 
transmission of 12 words per minute, 

Class 1: Signzis of 10 times audibitity (100 ohms shunt in peraliel 
with a LOLO o] ms telephone). 

Class д; Nigna’s of 20 to 30 times audihitity. 

Class 3: Signes of 60 times айыу. 

Class 4: Signa!s of 250 to 200 times zudibility. 
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In addition to the classification of strays, which is given, in strength 
from 0 to 5, these atmospherics were registered, from time to time 
(when they were very loud), on a tape by means of an ordinary 
Kelvin syphon recorder of the submarine cable type. It is clear on 
observing the tape that on the average afternoon of the year, atmo- 
spheric disturbances will cause the detector to generate E.M.F.s of 
several volts. 

Strays of the worst class handled (that is, ranging between classes 
4 and 4:5), forced the syphon to run off the tape, and must have pro- 
duced rectified detector currents of the order of some 3,000 micro- 
amperes. | 

Seeing that the standard signal of 10 times audibility produced 
only 0-15 microampercs m the recorder coil, and that a signal of 500 
times audibility (which could be received through almost a'l strays) 
produced only a microamperes, it is a matter for astonishment. that 
signals can be read through strays as readily as is the case. The 
superiority of the musical signal is obvious, since it is picked up 
through noises giving direct currents in the coils of the recorder or 
telephone receiver as much as 400 or 500 times the current corre- 
sponding to the signal itself. 

These very strong atmospheric disturbances result in a loss of some 
words. It is clear, however, that a signal which pierces all strays 
and is 500 times audibility, gives a deflection on the tape of only 
0-02 mm. (0-008 in.), and therefore is not detectable. On the other 
hand, continuous crackling atmospherics of small amplitude, which 
would not cause the loss of any signals, still represented strays 
20 times and more as strong as signals of 500 times audibility. This 
again brings out clearly the superiority of mus:cel s'gnals. . 


(B.) CLASSIFICATION OF STRAYS AS TO ELECTRICAL NATURE AND 
SOURCE. 


The strength and frequency of recurrence of strays were the most 
important factors from the point of view of the designer, since they 
determined the necessary signal strength at the receiver, and there- 
fore the output of the transmitting station. 

The source of strays and the mode of their propagation is of the 
most scientific value, although such knowledge also assists the 
designer in devising improvements for rendering strays harmless, 
and therefore permitting the maintenance of service with smaller 
station outputs. In order to procure this necessary knowledge, 
the operators were ordered to note the typical features of distur- 
bances which were received, in order that a possible classification 
thereof, relative to origin, might be considered. Three distinct 
types of atmospherics were noted :— 

Type 1: Loud and sudden clicks occurring in more or less widely 
separated groups. When these are not mixed with other dis- 
turbances, they do not interfere seriously with communidation. 
Generally, they will result in a loss of а single word in a message for 
each of the widely separated groups, and they Were shown to originate 
sn near-by or distant lightning discharges. 

Type 2: A constant hissing noise in the telephone receivers giving 
the impression of a softly-falling rain or of the noise of water running 
through tubes. This type occurs only occasionally when there are 
dark. low-lying electrically charged clouds near the receiving antenna. 

The hissing noise in the telephones as well as the fact that the con- 
denser in series with the galvanometer altered but did not stop the 
deflection, proved that there were not ordinary direct current, but 
uni-directional impulses. The ordinary course of events with this 
type of strays was the following: The galvanometer gave an increas- 
ing deflection for about one-quarter hour, and à maximum of some 
0-3 milliampere effective current was reached. Thereafter, the 
deflection decreased for another quarter hour and strays became 
normal again. 

At the same time, incoming signals had the opposite tendency 
td become weaker and weaker, and after one-quarter hour they 
began to increase until the normal signal strength was again obtained 
at the close of the disturbance. 

The fading away of the signals has been attributed to the altera- 
tion of the antenna constants by the passing clouds; also to the 
alteration of signal strength caused by overload of the detector. vans 

As disturbances of the type are rather.rare and last for only a 
short period, they did not interfere seriously with communication, 
and are rather of scienti fie than of engincering interest. "These dis- 
turbances may be due to physical contact of the antenna with charged 
particles or to an invisible brush discharge of the antenna tow ted 
the low-lying highly-charged clouds. The fact that the current 
induced in the antenna grows and diminishes synchronously with the 
arrival and departure of the clouds hints at the correctness of the 
latter solution. 

Type 3: This type produces a continuous rattling noise in the 
telephone something like the tumbling down of а brick wall. Such 
strays are always present. Their strength is a function of the period 
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of the year, and they are most troublesome in the afternoon and 
night. . 

Since these disturbances are of a continuous character, they are 
the most troublesome to handle; and, in fact, frequently suppress 
communication entirely. | 

Both types 1 and 3 do not affect to any noticeable extent the 
loudness of the signal, as do strays of type 2. The signals are 
merely actually overwhelmed by the superior loudness of the strays. 
So far as these disturbances were known in Europe, they were largely 
attributed to distant tropical thunderstorms. Dr. Eccles’ well- 
known theory is based on this assumption. On the other hand, 
M. Dieckmann has pointed out that other disturbances may possibly 
be produced by sudden alterations of the potential distribution in 
air levels near the earth. 


(C.) TESTS FoR THE SEPARATION OF DIFFERENT TYPES OF STRAYS. 


The means of investigation in this direction were given by Dieck- 
mann himself in that he recommended the use of an aperiodic 
shielding cage around the antenna. И this cage is suitably designed 
it will permit signals and such periodic disturbances as those of type 1 
to pass through and reach the antenna; and they will be received 
‘almost unweakened. On the other hand, aperiodic variations in 
the static field around the earth and other aperiodic disturbances 
would not reach the detector, the antenna being screened from the 
earth field by the Dieckmann cage. 

As such а cage is not easily built around extensive antenne, a 
special antenna was built for this purpose, consisting of phosphor 
bronze wire of 1-5 mm. (0-08 in.) diameter, surrounded by a vertical 
cage. The length of both the wire and this cage was 30 metres 
(100 ft.). " 


Кто. 1.—CoMPENSATION OF PERIODIC STRAYS AT AUDIO FREQUENCIES. 


Since the antenna under test was supported by a mast from 
which other antenne were also suspended, these antennae and all 
other parts of the masts and stays that could be set into electrical 


vibration had to be grounded through high resistances. This precau- 


tion is very necessary to make the cage function effectively ; since 
otherwise aperiodic strays would cause the above systems to vibrate 
by shock excitation in their fundamental frequencies. - The strength 
of the signals received when using the Dieckmann cage was not 
appreciably reduced. On the other hand, at night time, after 
thunderstorms and rain in the afternoon rattling strays that could 
still be heard as long as the cage and neighbouring oscillators were 
insulated, would be completely cut off as soon as all these conductors 
were aperiodically grounded. This proved that this particular type 
of strays (of type 3) was not of periodic character, but must have 
been of the aperiodic type found by Dieckmann. The only type not 
cut off by the cage seems to be type 1, or the lightning type of strays. 
These strays of type 1 are by no means the general type they were 
supposed to be by Dr. Eccles. Strays of type 3 are the most impor- 
tant and main type of strays. 

The author then proceeds to cite other evidence in favour of the 
view that the lightning type of strays is not the most general type, as 
suggested by Dr. Eccles, and that the difference between day and 
night strays is not due to differences in’ absorption between the 
lightning centre and the receiving station. 

He next describes various devices for the elimination of such strays, 
including a method utilising the Marconi balanced crystal receiver. 

An arrangement for the elimination of strays is given in Fig. 1. 
Two receiving antennz, L,, L, of the same shape and dimensions 
were installed near enough together (10 or 20 metres apart), to make 
them respond in the same way to strays. (For the aperiodic dis- 
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turbances, this distance could be easily increased, but for periodic 
disturbances, the distance of separation must be small còmpared 
to the wave length of the strays, in order to get the induced E.M.F.s 
in phase.) On the other hand, the antenne must be placed suffi 
ciently far apart so that signals set up in the one which is made 
aperiodic (L,) shall not cause currents in the tuned antenna (Г). 

One of the antenna, L,, is tuned to the incoming signal and 
coupled to the detector circuit D, in the ordinary way. The detector 
D, will rectify signals as well as strays and send the rectified current 
into the telephone ; or, as in the case of the drawing. into the differ- 
ential transformer Ty. The antenna Г, is tuned either to the same, 
or preferably a longer wave length, thus making it less sensitive to 
the signals and more sensitive to the long wave strays. The detector 
D, is switched directly into this antenna, thus making it aperiodic 
or nearly so. This arrangement makes it almost impossible to 
receive any distant signal on the antenna L;, but loud signals on wave 
lengths different from those to which L, is tuned and strays give a 
response that is nearly as loud as can be obtained on the tuned 
antenna L,. 

The rectified current is sent to thc same telephone mentioned 
before ; or, as in the case shown in the drawing, to the differential 
transformer T,. However, this second current from the aperiodic 
antenna, J.,, is arranged to act in the opposite direction from that of 
D,. The telephone 7 is either connected in series with D, and D,; 
or, as in the drawing, in a third winding of the differential trans- 
former and in series with the condenser C to permit tuning to the 
spark frequency. Since D, does not respond to distant signals, 
there will be heard in the telephones the signals from D, only, 
whereas the strays rectified by D, and D, tend to compensate. By 
varying the coupling K, this compensation can be made complete. 

This device will only permit complete compensation of strays of 
different loudnees when the characteristics of both detectors D, and 
Р» are similar. This is easily accomplished by using carborundum 
crystals with the best applied E.M.F. As soon as this is applied, the 
characteristic for rectified currents as plotted against incoming 
alternating current is almost a straight! line. This compensation 
device, combined with the Dieckmann cage around the antenna to. 
cut off aperiodic strays, solves the problem of the elimination of 
strays. The same principle of compensation just described for the 
rectified or audio frequency currents is available, too, for the radio 
frequency currents. For audio frequency compensation, it 1s suffi- 
cient that both rectified currents should be equal in frequency. 
Radio frequency compensation requires two antennas tuned to the 
same wave length and close together, and having the same decre. 
ment. Consequently, in this case, the use of an aperiodic compen- 
sating antenna is not possible. e itd si 945 @ 


THEORY OF THE ORIGIN AND PROPAGATION OF TYPE 3 STRAYS. 
The author then attempts to explain the type of strays previously 


` discussed by the aid of records of daily variations for all strays ге. 


ceived, averaged over every month of the year. These records are 
set out separately for the individual months, and are collected 
together in Fig. 2. К. 

Fig. 2 gives the average daily variation over the whole year, with 
night observations included. The average day of the year gives a 
high value during the night time for the stray intensity—{namely, 
class 4; that is, requiring a signal strength of 250 to 500 times audi- 
bility for satisfactory communication) About two hours before 
sunrise, the strays began to weaken until at 10 o'clock in the morning, 
the minimum is reached. "Then the strays increase until three in the 
afternoon, remain almost constant until an hour after sunset, after 
which they rise sharply to the night value. 

There is enough difference between day conditions (and especi^lly 
morning conditions) and night conditions to enable us to conclude 
that if the theory of Eccles were correct, our stations on the average 
are not situated near the thunderstorm centre. In Fig. 2 the curve 
of daily variation of stray intensity throughout the year is plotted 
in polar co-ordinates around the circular cross-section of the earth. 
The direction of the impinging sunbeams and the direction of rota- 
tion of the earth around the sun are given. 

The polar diagram shows two curious half-oval curves of different 
sizes for the day and night observations (abc and a'b'c') symmetric- 
ally arranged relative to the direction of motion of the earth around 
the sun and connected by the steep lines (pg and p’g’), these steep 
portions occurring near sunrise and sunset. 

It is quite clear that the night phenomena are the symmetrical 
repetition of the day phenomena; and that the reason for the 
difference between night and day must be found, in all probability, 
in the medium between the point of origin of the strays and the re- 
ceiver which is under the influence of the radiation of the sun. We 
find this same influence, in à much more pronounced fórm, in the 
propagation of the electromagnetic waves of the radio transmitter ; 


AuGUST 31, 1917. 


and the author has proved elsewhere that the difference must be due 
to'ionisation of the air layers up to а height of some 200 km. (125 
miles). 

It is interesting to note that the diminution of strays at the point 
A begins long before the time of sunrise at the place in question. 
That is, as soon as the layerstin the atmosphere above the place are 
touched by sunlight, the change begins. This indicates that the 
source of strays is not (as Eccles supposes) in the lower layers of the 
atmosphere. 

Moreover, the strength of strays is not a function of the direction 
of the impinging sunbeams. The curves are symmetrical relative to 
times determined definitely by the movement of the earth around the 
sun. This furnishes a hint as to the manner in which the higher 
layers of the atmosphere may become the source of disturbances. 

In its course around the sun the earth frequently is struck Ly 
cosmic particles which give rise to disturbances in the electric 
conditions of the upper layers of the atmosphere. It is clear that 
the disturbances must be different on different parts of the layer ; 
and this difference between collisions in front of the earth and thcse 
in back of the earth (as referred to the earth's motion) would give 
rise to the oval form of the diagrams. 

These oval curves would be easily explicable if we. assume г 


the source of strays an atmospheric layer of considerable height 


which is disturbed by the irregular bombardment of cosmic particics 
of dust or is disturbed in any other plausible fashion. Though the 
theory of cosmic bombardment of upper layers appears to me to be 
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p | min. 


- 


ө 
- 
` 
`a 


Fic. 2.— AVERAGE DaILyY VARIATIONS OF STRAYS THROUGHOUT THE 
YEAR. 


the most plausible origin of strays of type 3, particularly since 
such a source of strays would explain also the cause of daily varia- 
tion in the strength of the earth’s magnetic field, nevertheless, we 
are not sufficiently well informed concerning the upper layers of the 
atmosphere to be able at this moment to give a definite proof of this 
assumption. If this high layer is the source of strays of type 3, it is 
quite clear that not only the point directly over the station (that is, 
the zenith) can be the source of strays; but that in every case, the 
changes in electric conditions in the circular segment of this layer 
the centre of which is the zenith of the station will contribute to the 
strays observed at the station under consideration. The nearer the 
point of disturbance to the station zenith, the more pronounced will 
be the disturbance. 

These and other effects noted by the author confirm the theory 
here given anc militate against the corrctness of the theory of the 
lightning origin of strays, as do also the demonstrations with the 
Dieckmann cage. It is possible from the consideration of the point 
q of Fig. 1, where the diminution of night strays to day strays begins, 
to approximate the height of the disturbed layer. 

The daily variation in strays is quite similar in character to the 
curves of variation of the earth's magnetism as published in the 
" Wireless World" (or “ Marconigraph’’) some time ago, which 
latter variations are attributed to eddy currents in the Heaviside 
layer. By supposing this layer to be the “ secondary ” source of 
strays of type 3, we obtain a sufficient explanation for the daily 
changes in the strays, these variations being analogous to those of 
the carth's magnetism. On the other: hand, the gradually altering 
form of the daily characteristic is easily explained if we regard the 
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cosmic bombardment as occurring chiefly in the place of the earth's 
orbit. It is also possible to explain why strays of type 3 are so heavy 
in the tropics and so weak in Europe. At the poles, we assume that 
they would be almost not noticeable. The maximum strays follow 
the monsoon or trade wind seasons of the year much more closely, 
the maxima always occurring at the time just between the west 
monsoon and the '' intermediate period" ; whereas the minimum 


always occurs during the east monsoon and close to the end of this 


season when it is passing into the intermediate pericd. 


ELECTRICITY IN U.S.A. MINES. 


_ In the sixth annual report of the Director of Bureau of Mines, 
covering the year ended June 30, 1916, г summary of the more import- 
ant exper ments and work carried out during the period is given. 

It is stated that methods were developed for treating low-grade com- 
plex lead, silver and zinc ores, which, if commercially successful, will 


render available millions of tons of ore that cannot now be treated 
profitably. 


Studies by the Bureau have shown that metal Josses in melting brass 
and aluminium chips can be greatly reduced, and an electric furnace for 

melting brass was developed. 

Encouraging results were obtained in the application of a process 
extracting zinc from low-grade oxidised ores not amenable to present 
processes, &c. 

An investigation of manganese deposits in the United States and of 
methods of mining and recovering manganese was begun. 

Investi оц of the technology of molybdenum апа its ores were 
completed and a bulletin describing methods of concentration and use 
were prepared for printing. 

Hoisting equipment in coal mines, and ways and means of preventing 
accidents in shaft and slope hoisting were investigated 

Progress was made on an improved type of oxygen rescue apparatus 
which is being developed by the Bureau. 

Various types of electric mine-lamps have been greatly improved 
through recommendations made by the Bureau. 

Two types of explosion-proof coal-cutting equipment were approved. 

Rules setting a proper standard of safety for the installation and 
operation of electrical equipment in bituminous coal mines, prepared by 
the Bureau, have helped greatly to increase safety in mines. 

During the year there were 89 fatal accidents, of which two were 
caused by electric shock. 

The system of issuing a formal approval for apparatus meeting the 
safety specifications prepared by the Bureau has been further developed 
during the year and has been applied to seven miners’ electric lamps. 
During the past three years theert of producing safe and practicable 
miners' lamps has been greatly accelerated by the efforts of the Bureau 
in co-operation with the manufacturers. Two types of explosion proof 
coal-cutting equipment were approved. The requests for tests and ap- 
proval of such machines have exceeded the facilities of the Bureau and a 
new testing gallery has been provided by the manufacturers in order to 
expedite the work and to co-operate with the Bureau in its investigations. 


` The rules for electrical equipment in mines are ready for publication and 


in MS. form have been commented upon favourably by many coal 
operators. "Their general acceptance would remove a considerable hard- 
ship from the coal miners’ occupations. 

Tests of explosion proof storage- battery locomotives for use in gaseous 
mines were begun. 

The specifications for purchase of fuel for Government use were simpli- 
fied, and methods of analysis and sampling have been greatly improved. 
Several Government power plants were inspected, resulting in a con- 
siderable decrease in fuel costs through the adoption of measures recom- 
mended by the Bureau. 

Investigations of non-ferrous alloys, with particular attention to the 
saving of waste through volatilisation of metals in brass melting and the 
development of electric furnaces for conserving thesé wastes, were con- 
ducted throughout the year. The studies in saving metal wastes in 
brass melting have resulted in the development of an electric furnace, 
which it is believed will be successful in the melting of brass. The 
Bureau has built and operated such a furnace on a laboratory scale, and 
the results show marked promise. Atrangements have been made with 
a large central electric power station for building and testing a large 
commercial furnace of this type. The Bureau has also kept in close 
touch with the developmént of other types of electric furnaces, and 
many firms throughout the United States have allowed the Bureau to 
observe tests of electric furnaces proposed for brass melting and other 
uses in the non-ferrous ‘alloy industry. The importance of developing 
an electric furnace for such purposes is patent to all when the present 
high price of crucibles is considered and when it is understood that in 
normal times the metal losses in brass melting probably amount to as 
much as $3,000,000 per year, and that in the past year of large pro- 
duction and high metal prices this loss has probably been nearer 
$10,000,000. 

The construction of the first units of electrical smoking treatment 
apparatus at the Anaconda Smelter in Montana was begun. These 
units cost nearly $100,000, represent only a small part of the total 
equipment contemplated and will be given a thorough test before a 
decision is reached concerning detai of further installations. 
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TURBO ROTOR BODY STRESS. 


BY R. ROBERTS. 


Summary.—The author discusses tho stresses in a rotor core due to the teeth, and calculates the stresses in discs with teeth, taking 
the two cases (1) in which there is a central hole and (2) in which there is no such hole, 
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The calculation of stresses that occur in the rotor core bodies 
of high-speed electrical machinery is a problem which, as a 
erule, is shelved by most designers by assuming that the specific 
weight of the solid part of the core is increased by the ratio of 
the total entrifugal forces of plate, teeth and winding to that 
of the plate part alone. A method such as this, however, 
assumes higher stresses than really exist in some cases, and in 
general 1s most unsatisfactory. A correct method of calcu- 
lating the stresses occurring in a plate disc loaded at the 
periphery has, as far as the author is aware, not yet been 
published ; but, nevertheless, 1s most necessary in view of the 
higher speeds and outputs to which the progressive design of 
electrical machines is taking us. 
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A turbo rotor core, for instance, usually consists of discs 
with teeth on the outer periphery, and in the slots between 
these teeth is placed the windings, which are kept in place by 
the metal wedges. Тһе core body, shaft and teeth are fre- 
quently machined out of one solid forging. 

Neglecting the tooth effects, we see that the stresses oc- 
curring in the core disc or plate will be similar to those in any 
plain revolving disc, and this problem has been investigated 
by many, notably by Grossman and Dr. Chree. The maximum 
` hoop tensile stress is given by the formula, 


P _ L gmt IR 21 (m—1)R,7} z & XD 
тах gdm | “л; © 


when Pyg- hoop stress, | 
w=specific weight of material per unit volume, 
w=speed of rotation in radians per sec., 
m= Poisson's coefficient for the material, 
К, and R,=outside and inside radii of disc. 
In the limit where R,— R, we have | 
; „2 
poeta ЕЁ? = $a Roe) 
g g12 
where w=Ibs. per cubic inch, v— peripheral speed in feet per 
second and ў = acceleration due to gravity in feet per second 
per second. | 
Where, however, R, is so small as to approach zero we obtain 
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Where the ratio Ra R} has any value less than unity the maxi- 
mum hoop stress may be given by the formula 
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which for steel becomes | 
Р„=- К i 07105 b е * P б P . . (6) 


intensities ‘at radius х, and ¢ is the disc thickness. 


Values for K are given by the curve in Fig. 1. If, however, 
the disc has no central hole, 
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The stresses in the core body due to tooth forces may be 
calculated by assuming that the tooth load is evenly distributed 
around the periphery, that a very thin plate only is considered, 
and that, therefore, there exist no stresses normal to the plane 
of disc. The radial tensile stress intensity at the outer peri- 
phery is the tooth root stress multiplied by the ratio of tooth 
width to tooth pitch. This average stress we will call “ P." 

In Fig. 2, Б, and R, are the internal and external radii 
respectively, Р, and P, are the radial and tangential stress 
The forces 
acting upon the small element t, dx, zó0, are in equilibrium, so 
that 
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Considering the strains, if (since strains are purely radial from 
our assumptions) the radius x is increased to z+u, the er- 
cumferential strain is 
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2:50 x 
and the radial width of this clement is, after straining, 
etértut du—(etuj=detdu . . (2 
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And the radial strain, necessarily positive, is the limiting? 
value of | 
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From the law of strains due to two principal stresses (radial 
and tangential) we know that in a circumferential direction 
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and that in a ne b ‘ 
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Solving these а (14) and (15), we obtain 
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that is а 6 )=o . . « (09) 
Integrating, we have 
a Ч =2A(a constant), (20) . 
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Integrating again, we have 
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Then equation (17) е. when we substitute values for 


ona 
Pi 5 
zr е | e . (24) 


_ Em B ( 
ron Dae Pes A 


т 


When x= R, then Р,= Р; and when z=, then Р, = 0. 
Ет В 
E зг! ER Р 25 
P= a y A em) ga m)? (25) 
and 0=- A(1+m)+ B a m) (26) 
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solving equations (25) zi (26) we obtain 
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By substituting the valdes of these constants in the 


equations for ` 
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aud by further substitutions in equations (16) and (17) we 
obtain 
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Whence it is easily seen that P, has its maximum value when 
= 4, ie, when P,= P. | 
Further, that P, attains a maximum when s= R, when 
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and when z= R, 
(32) 


Prat Pg; Sio oe ara 
And when R, is 80 small as to be almost zero the tangential 
hoop stress at the outer periphery equals P and at the inner per- 
phery equals 2P. From the curve in Fig. 3 may be found the 
лш values for P, in terms of Р for varying ratios of 

R/R. 

2; 

This concludes the case of a disc with a central hole. How- 
ever, where there is no central hole the result is somewhat 
altered. From equation (22) we have 


u=Ar+B/z, 
When however, x=0 the strain и must also be zero, t.e., 
B=0, otherwise B/x=a = infinity. 
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so that wle=A . + (33) 

and du/dx= : (34) 
5 


ЖЕЕ 
В СО Т РЕ FUERTE Е ра Е 
pe 
cea: Ace qu sis cr 
о EFEERAS RERNE Z ERA 
02 03 04 Рон 07 08 09 
Ratio: ў рат 


Fra. 3. 


From equation (17) by substitution of values for u and u/z 
in (33) and (31) we have ' 
==] {А (т--1)] 
_ EmA / 
= (m1) 
= P which is a constant, 
ЕтА | 
(m— 1) 
=P which 1з also a constant. 
In the case therefore, of a disc without central hole, and loaded 


Similarly P,— 


. on the periphery, the tangential stress equals the radial stress 


throughout the disc. 

The maximum stress in a rotor disc may be easily and simply 
computed by the use of the curves in Figs. 1 and 3. Аз an 
example, let us inv estigate the following :— 

A turho-rotor core 44i in. outer diameter and 15 in. inner 
diameter, slotted with slots 64 to the circle, 6in deep. The 
tooth root is 0-5-4 in. thick, and the tooth root stress is 7,200 Ib. 


yer square inch when P= 2,180 Ib. pez square inch. 
| | і 


Ratio №7047 V =210ft. per sec. 
Stress at inner рей рете for plate portion becomes equation (6) 
D,— K хото“. 
From ar curve in Fig. 1 K=0'853, so that 
Р,==3,950 
From the curve in Fig. 3 we find ihe stress at the inner 
periphery due to tooth forces to be 
2, [20 x: 2258—6 100 Ibs. per sq. in. 


Total max. stress--6,100-L-3.350 = 10.350 Ibs per sq. in. 
C2 
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ELECTRICITY IN THE PULP AND PAPER INDUSTRY.* 


' BY W. 


W. CRONKHITE. 


Summary.—The advantages of electric drive for pulp and paper machinery have been so акау demonstrated and are во 


well appreciated by the industry that it is unnecessary to discuss this matter at length. 
considered se parately, and especially with respect to the approved method of driving and the power requirements. 


In this article the various machines are 
The illustrations 


will indicate the adaptability of the electric motor to this service, and the large extent to which it is employed in the industry. 


The paper and pulp industry was one of the pioneers among large 
manufactures to realise the benctits of electric drive. At the present 
time motors installed in these mills in the United States number 
300,000 n.r. Electricity allows the centralisation of the power 
generating apparatus in one efficient station, affords the necessary 
flexibility of distribution and is also a convenient gent for distri- 
buting power. 


In what follows a brief account of some of the chief applications - 


of electric drive in the pulp and paper industry is given :— 

Wood Conveyors.—W ood conveyors take 1 1 n.r. per 100 ft. of length 
when running at 100 ft. per min. Some paper and pulp companies, 
however, make a practice of running their conveyors up to nearly 
200 ft. per minute and allow 5 n.r. per 100 ft. of length. This may 
result in a motor that is a little larger than necessary, but it is an 
insurance against trouble due to high peak loads that may be 
encountered if the wood jams in the trough; it also insures ample 
- Starting torque if the conveyor is started with the trough full of 
wood. 

Barkers.—Individual drive is an ideal method for driving bzrkers. 
The power consumption varies somewhat with the material and 
speed. Tests which have been taken on a 5-ft. barker driven by a 
15-H.P., 720-revs. per min., direct-connected motor show a maximum 
requirement of 12 н.р. and а minimum of 7 н.р. Squirrel-cage 
motors are to be recommended, but inasmuch as starting conditions 
are severe, due to heavy loads to be accelerated, it is important that 
an indestructible type of rotor construction be used. There may be 
conditions when group drive would be best. 


Grinders.— Motor-driven grinders are finding an increasing field 
when it is desired to locate the pulp mill at & distance from the 
water power, or where power is purchased. Also, motor-driven 
stones can be used to supplement the work of the water-wheel 
driven stones at time of low water. Motors may be direct-connected 
to two four-pocket grinders, one on each end. This same arrange- 
ment with two stones on each end of the motor has been adopted 
in some mills. The reason for placing half of the stones on one 
end апа ha'f on the other is that in case of accident to a stone 
the coupling can be opened at that end of the motor and the stone 
or stones on the other end operated. Many installations are being 
made with all the stones on one end of the motor. This latter 
arrangement allows the motor and controlling apparatus to be placed 
in а separate room, free from dirt and slush, and also permits of 
'easier handling of the wood. "The power required to drive grinders 
varies considerably with the pressure. "Tests taken on a 1,200 H.P. 
motor, driving four three-pocket grinders with 54-in. diameter by 
27-in. stones at 255 revolutions full-load speed, and with a water 
pressure of about 55 lb. per square inch in 18-in. diameter cylinders, 
showed that 104 H.P. was required to drive the four stones light 
with no wood in the pockets ; and, as each pocket was filled with 
wood and the pressure applied, the power was increased by an 
average of 105 н.р. per pocket. On this basis, allowing 26 н.р. for 
windage and bearing friction, a three-pocket grinder should require 
341 н.р. The power consumption would increase or decrease pro- 
portionately as the speed and pressure increased or decreased. It 
is seldom that all the pockets are full at one time; in the test re- 
ferred to it was found that it took 40 to 50 seconds for the attendant 
to fill à pocket with wood, and that the time between successive 
fillings was sometimes as low as four or five minutes. During this 
period the power consumption drops off. "Therefore, instead of 
1,364 H.P. being required to drive four three-pocket stones, the 
average load actually would not exceed 1,250 н.р. because there 
would be an average of more than one pocket empty all the time. 

There seems to be some uncertainty, even among the manu- 
facturers, about the best speed for grinders. We have motors on 
this work. ranging in speed from 214 revs. per min. to 257 revs. per 
min. Some paper mill engineers believe that 257 revs. per min. is 
too high. and a few even advocate speedy as low as 210 revs. per min. 
Others believe that 257 is not only satisfactory but gives increased 
produce tion, 

Both slip-ring type induction and synchronous motors are opera- 
ting successfully on grinders. In certain. sizes the synchronous 
motor will work out a little lower in cost and better in power factor 
than the induction motor. 


* Abstract of an article in the ' 


General Electric Review” (U.S. А.). 
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Screens,---Screens require such small amounts of power that we will 
not dwell long on them. The tlat bed screen, by test on e group of 
three eight-plate screens, showed a power consumption of about 
6 H.P., or ] n.r. per plate. 

Group drive is the proper thing for flats. Rotary and centrifugal 
screens consume more power. Requirements vary from 12 Н.Р. to 
20 H.P.: for one centrifugal, which was somewhat larger: than the 
others, 20 н.р. was required. Centrifugals may be belt driven, using 
à quarter turn belt, or a vertical motor may be direct-connected to 
the screen shaft at the top. 

Chippers.—Fig. 1 shows test results on a 5-ft. chipper working on 
spruce in 2 ft. lengths. The average load was 56 H.P. Evidentiy a 
75 н.р. motor would be ample to drive a chipper of this size. The ` 
load fluctuates and the motor is subject to high peaks due to irregu- 
larities in the size of the wood fed into it. Tests on гп 87 in. chipper 
show a maximum peak of 115 н.р. and an average of 76 н.р. Chip- 
pers should never be direct-connected to motors. 


Beaters.—These machines may be driven in groups, in pairs, or 
The motor may be mounted between the two beaters, but 
this arrangement is not aiways practical, as the distance between 
beaters may be insufficient. 

The power consumption of beaters varies considerably. Fig. 2 
is from tests on а 1,500-1b. beater having a roll with 54-in. face and 
65-in. diameter. 
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Ес. 1.—TEST ох 5-FT. CHIPPER WORKING ON SPRUCE—2-FT, LENGTHS. 


Curve A is for beating rope stock at 106 revs. per min. The first 
period is * feeding," and the maximum horse-power is about 48; 
the second period is “ washing," and the power consumption gradu- 
ally goes down; the third period is beating, and the load goes up to 
approximately 75 H.P. The peaks occur when rolls are turned down. 
This test is over a complete cycle. 

Curve B is similar to curve A, except that it shows the difference 
in power consumption due to the lower speed. In both cases the 
beater was working on rope stock. 

Curve C is a similar test except that old paper stock is used and 
the beater is operated at 105 revs. per min. ; naturally the power is 
less—a trifle over 50 H.P. | i 

Some mill engineers recommend 1 н.р. per inch width face of 
beater-ro]] in estimating power required, but on very tough material 
and high peripheral speed the requirements go higher than this. 
For work on light stock such as ground wood, sulphite, old papers, 
&c., with peripheral speeds not exceeding 1,700 ft., 3 н.р. per inch 
width face is probably ample. 

Jordans.—The advantage of the direct-connected motor for driving 
jordans and similar regning engines is its compactness, freedom from 
belts, and long life of bearings and linings. Sometimes three- 
.150 н.р. induction motors are arranged with sliding base arranged 
to take up the movement of the jordan plug. This movement can 
also be taken care.of by the use of a telescopic coupling, as shown 
in Fig. 3. 

Svnchronous «notors are also uscd for driving jordans. 
mills prefer to use a motor having internal resistance. 

Jordans do not require high starting torque unless the machine is 
shut down and allowed to stend with the stock in it and with the 
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pressure of the plug not relieved. This practice is not customary, 
of course, as the jordan is generally allowed to clear itself before 
shutting down, and the preseure of the plug is relieved upon starting 
up. 

There are во many conditions that enter,into the operation of 
jordans to affect the power consumption that it is hard to do other 
than fix the extreme limits. Each case should be considered sepa- 
rately before making recommendations for size of motor. 


Paper Machines.— Electric drive for paper machines has engaged 
the attention of engineers for years, and eliminates mechanical speed 
changing devices and variable speed engines. It confines the power 
generating apparatus to one central plant, and in cases where power 
is purchased, it does away with the high operating cost and trouble 
incident to maintaining a few small engines on the machines alone. 
There are, however, many cases where it is not economy to employ 
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Fic. 2.— Power REQUIRED BY 1,500 LB. BEATER. 


Roll 54-in. face by 65-in. diameter. C em of Beater about 1,200 Ib. 
Rope Stock, 1,300 Ib. Sulphite. 


motor drive on paper machines, for instance, steam engines ex- 
hausting into the driers may give an overall fuel economy higher 
than can be obtained by using motors supplied with central station 
power and using live steam for drying. In new mills this can be 
taken care of by using steam turbines in the power station and 
extracting the low pressure steam for drying. This problem, above 
all others, should be thoroughly studied, since the steam demands 
of paper mills vary greatly with-the class of product. A scheme 
that would be economical for one mill might fail utterly for another. 

On account of the fairly wide range of operating speeds of paper 
machines, direct current motors should be used. Consequently, 
when the power supply is alternating current, a motor-generator 
set must be used to convert the power to direct current for the 
paper machine motors. 

In some cases the motor may be coupled in the middle of the line 

or at one end. With this method a very wide speed range, 8 or 10 
to 1, can be secured. Push-button stations can be placed at con- 
venient pointe around the machine. 
. Another method that has worked out satisfactorily in some cases 
and that is well adapted for large machines requiring a wide speed 
range, is to drive the constant speed line shaft direct from an engine 
which is also connected to a generator of sufficient capacity to furnish 
power for the variable speed section, the latter being driven by a 
motor coupled to the back line and controlled from the machine 
room. This method gives an easily controlled and reliable method 
of obtaining & wide speed range, and leaves the engine exhaust for 
drying. А 

An analysis of tests made shows that in Fourdrinier and single 
cylinder machines the power required to operate the entire machine 
(including both constant and variable speed ends) can be arrived at 
by this formula :— 

Horse-power= 0 001 to 0-0045 х width in inches > 
per minute. 

The power for the variable speed end alone runs from about 
0-0023 H.P. to 0-003 H.P. per inch width per foot per minute speed. 

For multi-cylinder board machines, the power is very much higher, 
ranging from 0-012 н.р. to 0-015 н.р. per inch per foot per minute 
for the entire machine, and from 0-0069 ы.р. to 0-0088 н.р. per inch 
‚рег foot per minute for the variable speed end alone. 
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These figures are in actual brake horse-power and should be in- 
creased 10 per cent. when comparing with teste of indicated horse- 
power. 


Super Calenders.—Several arrangements of motors for driving 
super-calenders have been installed. The one motor drive, de- 
pending upon resistance in the secondary circuit for threading, gives 
an unstable threading speed and also consumes considerable power. 
Super-calenders work from 20 to 30 per cent. of the time at the low 
speed. 1% is, therefore, apparent that a motor large enough to drive 
the calender at calendering speed, if operated at one-tenth speed for 
threading 30 per cent. of the time, is a very inefficient equipment. 

With single motor drive the threading speed is obtained by in- 
serting resistance in the rotor circuit. After the paper is threaded 
through the stack the motor is gradually brought up to the desired 
speed by cutting out resistance by means of the dial controller. 
From an engineering view-point this method is open to serious 
objection, as the low speed requires a speed reduction of about 
СО per cent. below normal. This makes the threading speed very 
unstable and requires care on the part of the operator while threading. 
In fact, single motor alternating current drives have proven un- 
successful in some plants. ' 

With direct current motors the threading speed can be made some- 
what more stable, as a certain amount of field control can be used 
and a shunt resistance connected around the armature to hold the 
speed down during threading. Even this method is not entirely 
satisfactory unless the load is uniform during threading, and this 
condition seldom exists. Further, the power consumption on a one . 
motor drive (either alternating-current or direct-current) is ex- 
cessive at low speeds. 

We will now consider the two-motor alternating-current equip- 
ment. In the first place, most mills have alternating-current avail- 
able. Next, we know that super-calenders are constant torque 
propositions and the power goes down with the speed. The two- 
motor drive is therefore to be recommended. It has been developed 
and installed with a number of modifications to meet varying con- 
ditions. The small or threading motor which gives one-tenth speed, 
is controlled by push buttons placed at convenient points on the 
calenders, so this motor can be started and stopped by the men 
handling the paper. When the paper is threaded through the 
calenders the large motor is thrown in and brought up to speed by a 
drum controller. 

This motor is fitted with a magnetic switch for connecting ite 
primary to the line, so that it can be stopped from any of the push- 
button stations. In some installations the large motor is brought up 
to speed automatically instead of by hand controller. 

Each push-button station, of which there can be as many as 
slow," one “fast” 
and one “stop.” Pushing the “ slow " button in any station starts 
the small motor and drives the calender at threading speed. Pushing 
the “‘ fast " button starts the large motor and automatically brings 
it up to whatever speed the controller is set for, and at the same,time 
-8huts down the small motor. Pushing any of the “ stop” buttons 
shuts down either motor that may be driving the stack, and elec- 
trically brakes so that the calender will come to rest instantly. This 
particular arrangement allows a range of calendering speed from 
300 ft. to 600 ft. per minute and permits slowing down for bad 
spots in the paper. This equipment is absolutely fool-proof and 
completely autometic with push button control. 


Fio. 3.— FLEXIBLE TELESCOPIC COUPLING FOR USE WITH MoroR-DRIVEN 
JORDAN ENGINES. 


Platers.—In plater equipments direct-connected motors are built 
to stand the jar of frequent reversals. In one case mentioned, the 
plater is a Norwood, with 42 in. face and 18 in. diameter rolls re- 
volving at about 17 revs. per min. when the motor is running at 
full speed. The ordinary reversals are about 10, or 5 complete trips 
of the book, but when working on a corner of the book the reversals 
are as high as 30 a minute. The controller is mounted on a bracket 
attached to the plater table convenient to the operator. An en- 
closed contactor pane! is mounted near the plater, containing 
switches for reversing the motor. These are controlled by the drum 
controller previously mentioned. 
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Steam Turbines.—Electricity has been responsible for the modern 
steam turbine. Paper manufacturers are interested, as their power 
and heating problems are closely related, and the steam turbine gives 
ideal flexibility with respect to steam utilisation. 

The author describes a 600 kw. mixed pressure unit. This machine 
is designed for mills whose supply of exhaust steam from existing 
engines considerably exceeds the drying and heating requirements, 
and where the engines are consequently operating condensing, or if 
non-condensing, are exhausting into the air. This turbine takes this 
exhaust steam at slightly above atmospheric’ pressure and expands 
it down to 28 in. vacuum, producing practically as much additional 
power as given by the engines themselves. The engines will take 
somewhat more steam than if they were operating condensing, but 
the increase is far less than the gain in power, and no change in the 
boiléer-room or boiler-room force has been necessitated by the addi- 
tion of this turbine. 

Another demand may be made on the turbine by the paper mill 
that operates under a different condition. For instance, when the 
need for low-pressure steam for manufacturing purposes is moderate 


compared with that required for power, an extraction turbine can , 


be used to advantage. This type is designed to operate condensing 
and uses high-pressure steam, but low-pressure steam can be ex- 
tracted from one of the stages. The extracted steam is automatic- 
ally regulated so as to remain constant under variable load and 
steam flow conditions. Paper mills differ widely in their steam re- 
quirements and it is better that each proposition be carefully studied. 

A recent use of the steam turbine is its application to the Wine- 
stock de-fibering and de-inking machine ; the turbine not only drives 
the machine but furnishes steam to heat the stock for the next 
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THE DETERMINATION OF THE SEQUENCE OF PHASES 
FROM WATTMETER READINGS.* | 
BY DR. GISBERT KAPP. 


The so-called “ two wattmeter method " of measuring the power 
flowing through a three-phase line may be used to determine the 
power factor according to the well-known formula 


n lr \ 
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where r is the ratio between the two readings. This ratio has to be 
determined by dividing the smx ller reading by the larger, and the 
power factor may then be теза off from a chart such as is used in 
every test room. The same chart may be used if the two readings 


are obtained by the well-known modification of the ‘‘ two wattmeter 
method " where both readings are taken on the same wattmeter by 
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using a change-over switch for the pressure circuit of the wattmeter. 

The chart tells us what the power factor is, but nothing more. It 
does not tell us whether the current is leading or lagging nor the 
sequence of phases. This can only be found if we know, not only 
the ratio of the two readings, but also their signs as determined by 
the sequence of phases. Before we can tell whether any particular 


* Paper published in the " Journal ” of the Institution of Electrical 
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power factor read off on the chart means a lagging or a leading 
current we must know the sequence in which the phases follow each 
other. When the generator is close at hand it is possible—though 
it may not be very convenient—to тасе ba:k the :ircuit to the 
generator, and, by observing the direction in which the generator 
is driven to establish the sequence of phases. Let us label the three 
terminals 4, B and C, then the current (or the E.M.F.) in each will 
attain its positive crest value 120 time d:grees after the other. Thus, 
B may attain its positive crest value (or any particular phase con- 
dition) 120 deg. а ter А or C has attained the same condition. In the 
former case we have the sequence A-B-C, and in the latter the 
sequence C-B- A. 


B 
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By tracing. back the circuit to the generator it is, therefore, poe- 
sible to interpret the chart reading as regards the sign of the phase 
angle: positive for a lagging and negative for a leading current. 
But it is not always convenient, and is frequently impossible, to trace 
the circuit back from the point where the power measurement 1s 
made to the generator. There may be a distance of miles between 
the two points and there may be various transformations within that 
distance. In such cases some other method purely local must be 
employed. 

. One obvious method is to insert a little induc(ance into the main 
lines and repeat the power measurement. If the power factor is then 
smaller than without the agtificial inductances, the current is nor- ` 


' mally lagging ; if greater, it is normally leading. Such a device is, 


however, costly, because the indyctances must carry the main cur- 
rent, and must be rather heavy pieces of apparatus. Their insertion 
means at least à temporary interruption of the supply. and, even 
after they have been inserted, some alteration and disturbance in the 


regular condition of the supply of power to the load. For these 


1easons we may dismiss this expedient as clumsy and often im- 
practicable. 

The following method is, however, quite practicable; it does not 
interfere with the power supply to the load, and the additional cost 
is confined to the provision of a paper condenser of a few microfarads 
capacity. The ar:angement of apparatus is shown in Fig. 1. W is 
the wattmeter as ordinarily used, S is the change-over switch. also as 
ordinarily used, and K is à condenser which, can be short-circuited 
by inserting the plug G. When the plug is inserted the sum of the 
wattmeter readings gives in the usual way the total power. 1f the 
plug is withdrawn, the condenser is in series with the pressure cet 
of the wattmeter, and the current through this coil is slightly ad- 
vanced as compared with the usual test. The two readings will, 
therefore, be different from those obtained with the condenser short- 


- circuited, and by analysing the two sets of readings it is possible to 


determine whether the sequence of phases is 4-B-C or (-B-A, and 
also whether the current supplied to the load is lagging or leading. 

Fig. 2 shows the vector diagram for sequence A-B-C and a lagging 
current. AC and AB are the E.M.F. vectors of the pressure coil 
if the switch is connected to C and B respectively. The wattmeter 
readings аге г spectively Р, and P, and are proportional to the pro- 
jections of the two E.M.F. vectors on the current vector. If now the 
plug is withdrawn the E.M.F. vectors assume the positions O(.1C) 
and О‹АВ)', since by the action of the cond: пег they are both 
advanced by the angle y, where 
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Jn this equation w=2rf, A is the c»pacity in microfarads, and, is 
the regi tanc? of the pressure circuit of the w ttmeter in ohms. The 
pre ise value to be given to y need not be known, but for greatest 
accuracy it should be about one-half the angle which O(-1C) makes 
with OA, or s:y 15 deg. This gives with the usual frequency of £0 


К —12,000/R microfarads. 


The new rea "ings will now be reduced, first because of the greater 
angle be ween the current and pressure vectors, and secondly because 
the curr.nt in the pressure coil has been reduced in the ratio of 
l to cos w Тһе power is proportional to the projection of Oc and 
Ob on the current vector. The corresponding points are Р’, and Р”. 
For a very small lag, o, Р”; may not be smaller than Pc; but for all 
valucs of lag from 0 to 90 deg. P’, is smaller than Py, and this is а 
criterion for the conditions to which the diagram refers—nimely, 
sequences A-B-C and lagging current. 

In the same way we can analyse the three other possible conditions, 
namely, sequence A-B-C and leading current; sequence C-B-A and 
lagging current; and finally sequence (-B-A and leading current. 
It is unnecessary to demonstrate these different conditions in detail, 


as it would merely be a repetition of the above reasoning. It will 
suffice to give the result in tabular form. | 
Readings taken in the usual: | 

way give ..................... Р.Э P, | РЭ Р, 
If readings taken with con- 

denser MIO: edanaren Р,э Р',| P’,>Po РЭ» Pe | Р.Э Р, 
Then sequence i8 ............... A-B-C | C-B-A A-B-C C-B-A 
And current ............. ism lags leads > leads | lags 


In using this table, care must be taken to insert the powers with 
their proper sign; thus, if P, is numerically smaller than P’,, but the 
latter is negative whilst P» is positive, then P’ must be considered 
to be smaller than Pj. 

The same table may be used if the measurement is made by two 
wattmeters in the usual way. In this case the free terminals of the 
pressure coils must be connected through condenser and plug to the 
phase line labelled 4, and the wattmeter must be inserted into the 
phase lines labelled B and С. 


INDUCTIVE RESISTANCES FOR WEAKENING THE 
FIELD OF TRAMWAY MOTORS.* 


BY DR. L. ADLER. 


Methods for weakening the field were recognised as useful as soon 
There were in those days no com- 
mutating poles consequently there were troubles with the com- 
mutator and tlashing-over between the brushes. Thus about 20 
years аро this plan fell into disrepute. Traction motors were, 
however Improved and commutating poles were introduced; the 
plan was therefore tried again. Normally the motors ran quite 
sparklessly, but. if the current was interrupted or if there were short- 
circuits on the network there was always sparking at the brushes 
and burning of the commutator. The cause was the employment 
of non-inductive resistances to weaken the field and the shige ishness 
of the magnets. One plan to avoid these difficulties was to prevent 
the vibration of the overhead collector. Its springing was improved 
and two were used instead of one. In this way the complete inter- 
ruption of the current could be almost entirely avoided: or at апу 
rate it could be reduced to a small fraction of a second. Tests have 
shown that the length of the period of interruption has a great 
effect on the character of the sparking at the brushes. An inter- 
ruption of L or 14 seconds at full speed and with a weakening of the 
field by 50 per cent. may cause tlashing-over between the brushes. 
If these interruptions can be réduced to one-third of a second no 
harmful effects are observed. Naturally then things depend on the 
extent to which the tield is weakened. If the field is not weakened 
below 85 per cent. of its normal value then a non-inductive resistance 
M parallel with the field exercises no injurious effect. An increase 
m the number of collectors would seriously add to the cost of the 
equipment in the case of urban lines though it would matter little 
9n country lines; but this would not avoid the etlects of short- 
Circuits on the network. 

V arlous plans have been tried for obviating these defects. Electro- 
magnetic relays have been used which disconnect the resistances for 
Weakening the field if the supply of current is interrupted. Thus, 
Mm the supply starts again the motors have no weakening of the 
x 1n consequence of the sluggishness of the action of the relay 

© resistances are inserted somewhat later. But this does not avert 
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the effects due to a short-circuit; moreover, it introduces an extra 
piece of apparatus that may conceivably give trouble by getting 
out of order. Another method is to weaken the field by subdividing 
the field coils. This means an increase in the number of the con- 
nections on the motor, perhaps also an increase in the size of the 
coils which is not possible without increasing the size of the casé. 
Moreover this standardises things once and for all and it is not 
possible later on to alter the extent to which the field can be 
weakened. It is very important that tramway motors should be 
simply constructed and the complexity of this plan seems to make 
it generally undesirable. The field can also be weakened by cutting 
out certain pairs of poles; but, electrically speaking. it is not a good 
plan and it is only very occasionally employed. 

Present experience seems to show that the best plan is to weaken 
the field by using inductive resistances. Such inductive resistances 
consist essentially of coils imbe?ded in an iron core; its self-induction 
should preferably be rather greater than that of the field coils, the 
effect of which is to be weakened. If the field is to be weakened to 
less than 60 per cent. of its normal value, it is well to do it in two 
stages, in order to avoid heavy rushes of current in the armature. 


Non-inductive | 

Resistance 

е for weakenin 
the field. 


эч 
Inductive 


Armature 


CONNECTIONS FOR INDUCTIVE AND NON-INDUCTIVE RESISTANCES 
IN PARALLEL WITH THE FIELD OF A TRACTION Motor. 


In this case the arrangement might be as follows: The resistance 
would then consist of the aforementioned coil in series with an 
ordinary inductionless resistance (see diagram). In the first stage 
the whole resistance is inserted in parallel with the tield while in the 
last stage only the inductive resistance is inserted. By the use of 
this method it is possible without апу ill effect to keep the coil much 
smaller. ‘Thus the whole resistance will be much smaller and cheaper 
than if it were constructed throughout on the inducti e principle. 
Photographie illustrations are given showing the general appearance 
of these resistances as constructed by the A.E.G, One illustration 
shows a somewhat cu tal form of construction which is said to be 
suitable for small motors up to 45 kw. capacitv, while the other, 
which is cylindrical in shape, would be used for larger motors. Each 
car, carrving two motors, would require two resistances, which can 
be put cither beneath the car or below the seats, or even in the box 
containing the switches. The space which they require is probably 
гае less than that taken by the resistance hitherto ordinarily in use, 
and they weigh very little more. Resistances of this kind have been 
tested in use on a great number of lines, and have been found quite 
successful. These inductive or semi-inductive resistances are likely 
to dispel any doubt that has hitherto existed with regard to the 
principles involved in this system of regulation. 


—— ——— à À—X аан н ы иа LT кс a AEC TAN 


The Cement Industry in Japan.— According to the 
“ Journal " of the Roval Society of Arts, the cement industry 
in Japan has made rapid strides since the beginning of the 
war. The production has risen from 3,741,000 barrels in 1913 
to 3,913,000 barrels in 1915, and the output during 1916 is 
understood to have been still greater. Five years ago there 
were practically no exports, but in 1915 upwards of 600,000 
barrels were exported and a considerable trade is being built 
up in India and in the South Seas. 
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THE STREET LIGHTING SPECIFICATION. 


The publication of the Standard Clauses for Street Light- 
ing Specifications in the current number of the “ Journal ” 
of the Institution of Electrical Engineers revives an old 
controversy. lt was in 1913 that the draft Standard 
Specification was first brought forward, and it was then 
subjected to very considerable criticism. 

It was hoped that the clauses suggested would prove 
acceptable, the more so as the Committee had been formed 
upon a very representative basis, representing, in fact, the 
Institution of Electrical Engineers, the Institution of 
Municipal and County Engineers, the Institution of Gas 
Engineers and the Illuminating Engineering Society. As 
the result of the discussion in 1913 the Specification was 
further considered, but it was found that it contained 
certain points upon which irreconcilable views were held. 
Doubtless, if it had not been for the war the whole matter 
would have been made public long before ; but it is difficult 
under present conditions to discuss matters which are not 
of the first. urgency at the moment, however important 
they may be at some later date. Later on, no doubt, the 
matter will be considered still further ; but meanwhile it 
has been thought desirable to publish the Specification as a 

emajority report along with a minority statement. 

The standard clauses as now issued do not differ 
materially from those already published, and therefore the 
most interesting point is the minority statement. This is 
to the effect that the appraisement of street lighting in 
terms of the minimum horizontal illumination obtained is 
not a correct means of measuring the illumination given 
by street lamps, as this is affected by the light given from 
other sources, of varying intensity in different places and 
at different times. Leaving over for the moment other 
contentions in the minority statement, we may say that 
illumination tests would presumably be made when any 
serious illumination from other sources, such as shop 
windows, would be absent. Reflection from the walls of 
buildings can scarcely be taken as a serious objection, as 
such reflection would merely be to the advantage of the 
lamps supplying the illumination, and would render it more 
easy to comply with the required minimum. We cannot, 
therefore, consider that this particular objection is one that 
can be well supported. | 

A further objection is concerned with the variation of 
illumination—that is, with the ratio of the maximum to 
the minimum illumination, or what may be termed the 
* variation factor." "This question was considered by a sub- 
committee, and the statement is made that an amendment in 
this direction would have considerably modified and lessened 
the objection to the Specification as previously drafted. 
Unfortunately, the sub-committee were unable to find a 
suitable form of words to bring forward, and, consequently, 
no such amendment was included. We confess to con- 
siderable sympathy with the view that limits for the variae 
tion factor should be included, and we fail to see why such 
keen opposition was raised against it, more particularly 
if the inclusion of this quantity would have enabled the 
Specification to be adopted by the Committee as a whole. 
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Lastly, the Council of the Institution of Gas Engineers 
express the view that the correct method of measurement 
is one based on the average candle-power of light sources 
ascertained at two or three defined angles. With this view . 
we disagree, for the simple reason that what is required is 
not candle-power, but illumination. We cannot help 
thinking that if the gas engineers were able to vary the dis- 
tribution of light from their lamps rather more easily they 
would not raise this objection. | 

In looking over the standard clauses we notice what 
appears to be an inconsistency in the method of measure- 
ment allowed. The illumination may be measured (a) by 
any suitable illumination photometer, or (b) by any suitable 
photometer measuring candle-power, from which the 
illumination may then be calculated. If the illumination is 
measured by the second method it is clear that any illumina- 
tion contributed by other sources is eliminated, and the first 
objection raised by the minority no longer holds. га 

We think that one of the causes underlying the opposition 
to these standard clauses is that they may be regarded as 
a basis for penalties. Obviously, if penalties are to be 
exacted, the accuracy of measurement must be not only 
sufficient to act as a guide, but sufficient to ensure that no 
injustice is done. We should like to hear something. more 
upon this side of the subject. It will be generally felt that 
the accuracy of illumination measurements does not com- 
pare with the accuracy of efficiency tests in electrical work, 
and, therefore, contractors may object to such measure- 
ments for the purpose of exacting penaltie:. On the 


other hand, unless penalties can be based upon specified 


measurements it is difficult to see how the Specification 
can be regarded as one that is standard and one which 
carries with it various legal obligations. 


` REVIEWS. 


—=--=—— 
Functions of a Complex Variable. Ву Т. M. Млсвовевт, M.A., 
B.Sc. (London: Macmillan & Co., Ltd.) Рр. xiv.+298. 12s. net 

Those of us who have not attended a mathematical lecture, 
at least in the role of a listener, for some 30 years cannot help 
feeling а little jealous of the coming race of mathematicians. 
It seems to us that the path to higher knowledge is now made 
so smooth that the modern student can learn in a week what 
it took us months to learn in the old days. Mr. Hardy’s 
'* Course of Pure Mathematics " and Dr. Bromwich’s ‘‘ Theory 
of Infinite Series " have made easy the theory of convergence. 
Now we have Mr. Macrobert’s “ Functions of a Complex 
Variable " providing a short path to a summit from which we 
can survey some of the marvellous explorations made during 
the last century in this very abstruse subject. 

Formerly we used to regard Stirling's theorem as showing 
the '" wonderful stretch of human brain," more particularly 
the investigation as to its convergence. We thought at first 
that this theorem was noi given in this book, but further inves- 
tigation showed that it is no longer called Stirling's theorem, 
the reason being that it is made rigorous, and that the remainder 
term we used to puzzle over is simply a Bessel's function 
of order n. | 

The book is divided into 15 chapters. The first seven form 
a clear introduction to the whole subject quite within the 
comprehension of any one who has a thorough knowledge of 
the Calculus and of the higher parts of trigonometry. Chap- 
ter VII., on the gamma function, is excellent. Perhaps it is 
too condensed. The whole theory of the function W (т) is 
given in five lines. Asa knowledge of this function is necessary 
before we can compute the attractions ‘of electrified spheres, 
for instance, we think that a little more space should have been 
given to it. Ав this function is left innominate, we could not 
find it in the index. Whitaker has suggested that it should be 
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called the '" logarithmic derivate of the gamma function.” 
Although this sounds a little pompous, it is better than nothing. 
We notice that Mr. Macrobert uses ` derivative," and will have 
nothing to do with the new-fangled ` derivate.” 

In subsequent chapters Weierstrassian and Jacobian elliptic 
functions are discussed. Nagaoka has recently shown how 
easily the coefficients of self and mutual induction of circular 
and cylindrical coils can be calculated by means of the Weier- 
strassian elliptic function. The reviewer thinks that in the 
future the standard method of calculating these coefficients 
and the attractions between circular currents will be by means 
of these functions. 

We particularly like the proof the author gives of Legendre's 
relations between the elliptic functions. The numerous ex- 
amples are all excellently chosen, and the author’s hints as to 
the methods of solving the ditficult ones most helpful. The 
book could be improved by adding a table of the symbols used. 
The author should not use K and K' as constants (p. 147), 
seeing that he uses them as symbols for the complete elliptic 
integrals. 

The absence of numericalvalues shows how little the modern 
mathematician cares about numbers. Only the values of the 
first three of Bernoulla numbers але given. The author, how- 
ever, expresses the nth in the form of an integral. This method 
of procedure is not unusual nowadays, but 16 should not be 
encouraged. In conclusion, we can recommend thia book to 
the phvsical mathematician as а very clear introduction to a 
most difficult subject. The great care which has been exercised 
in proof reading is highly commendable. A. RUSSELL. 
Underground Transmission and Distribution for Electric 

Light and Power. By E. B. Meyer. (London: Hill Publishing 
Co.) Рр. viii.+312. 12s. 6d. net. 

This is a book that should prove of great value to all those 
interested in the distribution of electricity. It shows that our 
American cousins are well ahead in this branch of our profes- 
sion. It is more necessary than ever that we should strive 
after efficiency, and the mains engineer will be an exceptional 
man that will not find some good hints as to how to do his work 
better by reading this book. There has been а great difference 
between British and American cable pri actice in the past, but this 
seems to be disappearing. Overhead wires at one time boomed 
In the States, and became so numerous, ugly and dangerous 
as to cause them to be largely dispensed with. The author 
mives some striking illustrations in favour of underground 
work. 

The first chapter is historical, and deels with the principal 
svatenis In use throughout the world. It is interesting to note 
that in Paris the sewers are specially constructed to accommo- 
date electric cables, and no street openings or manholes are 
necessary. This practice might be adopted in our larger cities, 
especially as it states that the air 1n the sewers 15 odonrless, 

The author wisely devotes seme space to the planning out of 
the route along which g cable should be laid. He states with 
retard to street ope mings that In some cities re prese ntatives 
trom the wates, gas aad electricity de partments form a munici- 
pal board. who control this work and prepare plans showing 
the whereabouts of all pipes and cables. Conduit and manhole 
construction are next dealt with and plenty of practical advice 
is given. The paragraph on the sealing of ducts to prevent 
damage from inflammable gases to private property and man- 
holes is wood. So is the one dealing with special ‘cable work 
required when passing under rivers. 

In Chapter IV. economical methods of arranging services are 
described and illustrated. The back-vard method should be 
suitable for large towns, The next chapter deals with cables, 
and gives some valuable information about copper, rubber, 
paper and other materials used in cable manufacture; in this 
connection the mains engineer often finds a slight know ledge of 
chemistry an advantage. Methods of cable manufacture aro 
described fully enough for the user, but not for the maker. 
The ordinary tables are given, and also some of special interest. 
Submarine cables for the transmission of power and the 
methods and precautions to be adopted in laying them are 
described. 


! 
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Chapter VI., on the installation of cables, is the most im- 
portant in the book. America is famed for its labour saving 
machinery, and they have applied this principle to the work 
connected with cables. Twelve largo companies use electric- 
allv-driven trucks which haul the cable drums to the jobs, 
pull i in the cable, deliver material and come in useful for emer- 
gency work. The author goes fully into the details of the prac- 
tical work, rodding ducts, devices to protect cables from 
injury, grips for cable ends, and precautions to adopt in laying 
cables. He then deals with joints and gives some excellent 
illustrations showing the whole process for each type of cable. 


His description of tests made on sleeve filling compound are 


interesting. The production of ozone inside a cable and its 
effect on the insulating materials used may explain the origin 
of some mysterious faults. The question of the protection of 
cables in manholes is thoroughly discussed, and is one that 
should receive more general attention in this country. Un- 
doubtedly most faults occur in manholes, and some of them at 
least are preventible. Another question the author discusses 
is the current carrying capacity of cables and duct tempera- 
tures. Some interesting tables are given, and various methods, : 
of artificially cooling ducts are described. The Geissler tube 
method of testing for live cables is illustrated. 


The chapter dealing with the testing and localisation, of 
faults is not so good. Some of the terms used are possibfy’ 
American—" factor of assurance " and “ capacitance ” аге 
specimens. The author's conclusions on the periodic high- 
potential testing of transmission cables may be disputed by 
some engineers. He finds that from the experience of à num- 
ber of supply companies these tests increase the liability to 
subsequent breakdowns and often do not disclose existing 
points cf weakness. The next chapter on distribution systems 
and auxiliary equipment is much more satisfactory. Dia- 
grams of alternating-current networks are given and also all 
kinds of transformer connections. The descriptions and 
illustrations of cutouts, meters and their connections to the 
consumer's wiring show how improvements can be carried out 
in many places in this country, The chapter on electrolysis 
shows the difference be ‘tween American practice and British. 
In America they have not our stringent rules regarding voltage 
drop in the rails of tramway and railw ay systems and have 
experienced much „trouble in consequence. A short final 
ehapter deals with mains records and the ordinary routine 
work that is necessary to keep a cable network in sood order. 

The author is to be commended for the good illustrations, 
forms of agreement and specifications with which the book 
abounds. ; e W. A. TOPPIN. 


The Public School System in Relation to the Coming Conflict 
for National Supremacy. Ву V. SEvwovR Bryant, М.А, 
(London: Longmans, Green & Co.) Pp. xviii.-- 78. ls. 6d. net, 


This brochure, to which Lord Rayleigh contributes a preface, 
deals with the evils of classical education as pursued bv our 
publie schools. Lord. Revleigh, while doubting whether an 
exclusively scientific training would be satisfactory, points out 
that the majority of boys, notwithstanding the time spent on 
classics, attain neither to a knowledge of “the languages nor 
to an appreciation of the writings of the anc lent authors. The 
author deals with education in both preparatory and public 
schools, with the advantages and defects of the public school 
system, and the policy that should be followed. That it is 
hopeless to expect much from a Head Masters’ conference when 
over FU per cent. of the head masters are classical men 1s 
obvious, and this view is emphasised by the curriculum pro- 
posed by the Conference in 1908. In this curriculum the study 
of the dead languages occupied over 40 per cent. of the school 
hours after the age when Greek became a subject. Parehts 
would do well to study the figures here given, and ask them- 
selves if such curricula, in which English as well as science is 
neglected, are not contrary to all conrmon sense, and do not 
necessarily lead to no education instead of one that is 
“liberal.” The author expresses the view that the public 
school system is so bad that it cannot be patched. 


SO gae 


' "buses on this system in Belgium. 
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THE JUSTIFICATION OF THE DIFFERENTIAL. . 


BY C. С. CONRADI, M.I.MECH.E. 


Considerable time and thought have at various times been 
bestowed upon the differential, with a view to simplifying its 
design or eliminating it entirely from the motor vehicle, whilst 


recently vehicles have been put on the market in the design of' 


which no differential 1з embodied. 

The differential is not absolutelv essential towards the 
propulsion of the machine, and has always been looked upon 
more or less as a necessary evil. It is not to be wondered at, 


therefore, that efforts should have been made to dispense with ` 


it, especially when its use is attended by certain disabilities, as, 
for instance, when operating in soft ground or on greasy roads. 
Various arrangements of the ratchet drive have been tried, but 
without much success, on account of the difficulty of arranging 
for the reverse motion. Spring drives giving a certain amount 
of flexibility between the two coupled road wheels have also been 
tried with a fair measure of success, the best, perhaps, being 
that of Messrs. Schiedmann, who built à number of passenger 
It has been claimed in 
some quarters that when no differential is used the tyre wear 
is less, but the writer is not aware that this has been sub- 
stantiated by any actual results. | s 

The desirability of eliminating the differential altogether, 
and so allowing of the adoption. of a much simpler and cheaper 
design, prompted the making of a series of tests which might 
give a figure showing the value of the differential. 

The ease and accuracy with which energy in the electrical 
form can be measured pointed to the use of an electrical 
vehicle for the tests, which were accordingly carried out on a 
15 cwt. covered van built by Messrs. Electromobile (Ltd.), of 
Leeds. The vehicle was designed for a speed of 15 miles per 
hour, and weighed complete with battery, but without load, 
90 cwt. The electrical equipment consisted of a 60-cell A4 
Edison battery, supplying current to a double commutator 
motor with a modified series-parallel arrangement of control. 
The chassis 1s arranged with an all-gear drive, the motor driv- 
ing the live axle through double reduction double helical gear, 
whilst a bevel geared differential of normal type is fitted. Both 
the gear box and the road wheels were fitted with ball bearings, 
the wheels being equipped with solid tyres, 810 mm. by 75 mm. 
and 810 mm. by 90 mm. on front and rear respectively. 

The differential was securely locked when required by the 


insertion of brass blocks between the pinions and meshing with | 


the teeth of the same, no movement being then possible. 

The current consumed was méasured by a Sangamo ampere- 
hour meter, the readings shown in the followifig table of results 
being current as charged to the battery and not output, as is 
frequently the case Great care was taken in making the 
tests to ensure as far as possible that the conditions of road and 
weather were identical, whilst differences in driving were 
eliminated by having the same driver on each occasion. 

The runs were made over the same course with the battery 
in the same state of charge, the route chosen being an undu- 
lating one, and on the whole fairly level with stretches of good 
macadam and Tarmac. It formed a loop, and, therefore, the 
effect of the slight wind prevailing would cancel out, the accele- 


rating effect on the outward journey equalling the retarding 
effect on the homeward run. 


Condition of | a Amp.-hours. o.: 
differential. | Load. | Miles. | Amp.-hours. E Per mile, Saving 
Free............ ! Light. | 181 93 513 | Тр. 
Locked ...... Light. | 18-1 100 $52 j an 
Егее............ llcwt. | 181 110 6-08 12 p.c. 
Locked ...... llcwt. | 18-1 125 6-90 iia 


It will be observed from the tabulated results that, both light 
and loaded, the consumption of current is greater when the 
differential is out of action, the percentage difference increasing 
with increase of load. This is to be expected, as with increased 
load the tyres will grip the road better and more power be 
required to cause one wheel to slide when travelling on a curve. 
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As the machine runs entirely on ball bearings the whole of 
the additional power is apparently absorbed by extra wear on 
the tyres, the face of the tyres, even after only a small mileage 
had been ran, presenting a totally different appearance from 
that of a tyre running under ordinary circumstances. 


DIRECT-CURRENT WATT-HOUR METERS.* 
BY R. ZIEGENBERG. 


A watt-hour meter of the direct-current type suffers from serious 
notable defects. In the first place it is liable to be distur:ed by 
external magnetic fields. Electric cables, laid too near the meter, 
may affect the readings, as also the presence of powerful magnetic 
fields ; and consumers have been known to place permanent magnets 
near the meter with a view to affecting the readings. The weakness 
of the earth's magnetic field is sufficient to cause errors on low loads. 
For instance, on 5 per cent. of full load, the error may amount to 
4 or 6 per cent. In the United States, it is the custom to make the 
final adjustments in situ so as to allow for the various local external 
influences. In large towns there are heavy currents in the cables 
and in tramlines, and the demand for а meter unaffected by external 
influences is very great. For heavy currents and switchboards a 
sort of astatic type, consisting of a kind of double meter, has to be 
used. Here two armatures are employed, which are exposed to 
fields of opposite polarity, but this increases the weight of the moving 
parts, and is also expensive. However, even this arrangement is not 
insensible to the near approach of a magnet. A further trouble 
arises at low loads from the effects of friction, and this increases as 
time goes on. With metal lamps and their low currents, this is 
в rious ; small consumers, too, cease to be profitable. It is, therefore, 


very necessary that the meter should read correctly between 3 and 10 
per cent. of its full load. Moreover, when compared with meters of 
other types, its construction is too complex ; it is too big, too beavy 
and too dear. The armature, too, is not very accessible ; it is usually 
necessary to remove one of the field coils, and this generally upsets 
the calibration. 


Fic. 1.—Disc ARMATURE FoR A Fic. 2.—DISC ARMATURE WITH EIGHT 
METER. Сопз 
\ 

For some time а type has been known which is free from most of 
the serious defects attaahing to the old drum armature. It has flat 
coils and a disc armature and its typical construction is shown in 
Fig. 1. The armature is compounded of sector-shaped coils, and 
moves in the magnetic field of two semi-circular current coils; thus 
one-half of the armature is exposed to a field of opposite polarity to 
the other. This is an astatic arrangement. Moreover, if the arma- 
ture is placed above the field coils, it is easily accessible. It is, 
therefore, remarkable that the flat-coil armature should be so little 
used in watt-hour meters. The American designer Duncan used it 
towards the end of last century, and others have also made the ' 
attempt. But the fact remains that they did not succeed, and this 
was due to the very small torque of such an instrument. Still a 
properly constructed flat-coil meter can be made to have a normal 
torque. The fact was that, if the armature was divided into too 
many sections, the various coils tend, as far as torque is concerned, to 
counterbalance one another. Take, as shown in Fig. 2, an armature 
with eight coils and a corresponding number of commutator seg- 
ments. Several coils are always exposed to the action of one field 
winding. The conductors of two neighbouring coils have currents 
in them as shown by the arrows and, as will be seen, the forces 
largely counter-balance one another. Only those coils which are 

^* Abstract of an article in the '* Elektrotechnische Zeitschrift." Paper 
read before the Elektrotechnische Verein. | 
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connected to the segments of the commutator that are actually at 


the moment under the brushes contribute to the effective torque ; 
the rest only add unnecessary resistance and weight. It is much 
better to construct the armature with a limited number of coils ; 
at the ou‘side they ought not to be more than double the number of 
fields. In this case either each coil has its two radial conductors in 
fields o^ opposite polarity, in which case we have two torques of like 
sign; or at worst one radial conductor may be in a neutral zone, 
and, therefore, does not disturb the effective torque of the other. A 
flat-coil meter ought, there:ore, to have only a limited number o^ 
sectors. A two-pole meter would therefore have two or at the 
outside, four coils. In this way we should get a normal terque as 
with the drum armature. Fig. 3 gives a diagrammatic sketch of a 
flat-coil meter with an armature having three sectors, which moves 
between two pairs of field coils, nearly semi-circular in form. Here 
there is practically no counterbalancing of torques. The moving 
parts can be made quite short ; there is no difficulty in construction. 
We can get a torque of 6-5 to 7 gramme-cm., the weight of the moving 
parts is 75 grammes, and the shunt takes 0-015 ampere. The author 
gives a diagram, showing how much more compact this form of con- 
struction is than that having a drum armature. One can choose 


whether to place the field coils on one side only of the armature, 
making the latter very accessible, but sacrificifig something in torque ; 
or, as shown in Fig. 3, to place field coils on both sides, in which case 
we have an increase of torque amounting to 35 or 40 per. cent. 


Fig. 3.—FrAT.cor, METER WITH AN 
ARMATURE HAVING THREE SECTORS. 


Even so, there remains the serious objection that only the radial 
portions of the armature sectors are effective in producing torque ; 
the circumferential portions add weight and resistance without con- 
tributing to the torque. The inactive portion of the copper is thus a 
serious fraction of the whole. But questions similar to these have 
led designers to prefer a multipole type of direct-current generator 
to the two-pole type. In this case, if we decrease the angular width 
of the sector, and so diminish the circumterential proportion of 
copper, we get led to a multipole type. Admittedly this compli- 


Fico. 4.—FovR-PoLE MAGNET. 
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The number of revolutions is usually counted by transmitting 
from the armature spindle through а worm and worm-wheel to the 
counting mechanism. The friction of this movement is very serious ; 
and the matter has of late become still more troublesome owing to 
the extensive use of roller wheels in series on which the figures are 
placed. The resistance is very great when the counting mechanism 
passes from 19 to 20 or from 99 to 100. On a light load many a 


Fic. 5.—CoNsTRUCTION OF THE COMMUTATOR. 


meter will stop altogether at this point until a heavier load enables it 
to overcome the frictional res: tance. Dr. Schmiedel, of the Reich- 
sanstalt, has examine. a ni mber о new meters with regatd to this 
point. He exami :ed seven commutator meters and found that the 
friction of the count ng me'nan sm varied according to the work. 
manship and me | od cf gearing from 7 to 28 per cent. of the total 
friction of the m ter. In one case this figure actually rose to 54 per 


cates the construction; a reasonable mean between conflicting 
sx requirements prot ably leads us to adopt а four-pole construction. 
o Fig. 4 shows such a construction. There is seen to be a small gap 
pr tween two of the field coils through which the armature can be 
a Temoved, if necessary. This four-pole construction has the advan- 
© tage that the arrangement is doubly astatic, and an analyss will 
show that this type is practically independent of the effects of any 
external influence. This type also allows us to produce a powerful 
Magnetic field with a relatively small amount of copper. The con- 

nections in the armature are similar to those in a four-pole direct- | ee 
current generator. Two opposite armature coils are connected in 

Series, and so form one unit. The three armature units are then e 
connected to three neighbouring segments of a commutator having 
‘IX segments in all. The commutator itself is so arranged that 
Opposite segments are connected together. A simple method of 
‘onstruction is shown in Fig. 5. The commutator is built up of 
Straight silver strips, of the shape shown. These are bent somewhat 
Into the shape of a'staple, which thus forms дуо opposite segments 
With the connecting piece. The central Lole fits on the armature 
spindle, insulating pieces are needed to separate the various seg 
ments, and three such staples will complete the commutator with its 
8X Segments and three connecting pieces. 2 


Fic. 6.— ELECTROMAGNETIC DRIVE oF THE CoUNTING MECHANISM. 


cent. These figures were found on new meters, and might be ex- 
pected to get worse after the meters have been in use for some time. 
Anyhow it is plain that this friction cannot be neglected. Elecrto- 
magnetically-driven counting mechanisms have often been used 
They are excited by the shunt of the meter, and actuated through А 
contact which із closed by the revolution of the armature of the 
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meter, Evershed has proposed a construction of this sort, and there 
is also the oscillating watt-hour meter of the A.E.G. In the latter case 
a method is proposed by which there is a fairly high voltage at the 
moment when the contact is closed, but at the moment when the 
circuit is broken, there is only a pressure of a few volts; in this way, 
the satisfactory working of the device is assured, and the contacts 
have a sufficiently long life. The author's method is decribed dia- 
grammatically in Fig. 6, and the sketch explains itself. But this 
extra contact is a possible source of, trouble, and the suggestion has 
been made to utilise the natural and inevitable variation of current 
that takes place in the armature of the meter. Evershed's very 
interesting suggestion has this object in view; he inserts in an 


Ll 


Fic. 7.—CoXNNECTIONS FoR DRIVING COUNTING MECHANISM. 


armature coil a small coil surrounding the spindle, in which there is 
periodically a reversal of the current. Evershed embraces this 
small coil either by another larger coil or by a permanent magnet. 
Thus, he obtains a periodic movement which can be transferred 
through a pawl and ratchet to the counting mechanism. There are 
constructional difficulties about this plan; the main one is that the 
counting mechanism must be very close to the armature. But for 
the actuation of an electromagnet it is not necessary completely to 
break its exciting current; a periodic movement can be effected by a 
periodic variation in the excitation. We might use a current that 
varies synchronously with the revolution of the armature. A sug- 
gestion of this kind is illustrated in Fig. 7. Let us take a normal 
three-coil armature with closed windings, and insert an additional 
resistance of given amount between the winding and one of the com- 
mutator segments. Then, as soon as the brush touches this seg- 
ment, the voltage between the 

brushes will fall by an amount equal 

to that due to the passage of the 

armature current through this 

resistance. Let us now join to the 

brushes an electromagnet with 

many turns of very fine wire, which 

actuates the counting mechanism. 

. Then we can ‘give a proper value 

to the additional accessory resis- 

tance in the armature, and this 


value must be such that the varia. - 


tion in voltage is sufficient with 
certainty to actuate the relay. The 
magnet, actuating the counting 
mechanism, will on this plan always 
carry a very small fraction of the 
armature current, which is of itsel: 
- insufficient to excite the magnet. 
Excitation is only effected by the 
higher voltage of the brushes. 

Now, with a two-pole meter this 
rise of brush voltage takes place 
twice in each ievolution; with a 
four-pole meter it takes place four 
times. But wita an overload cf 
25 to 50 per сет. tre теау mas 

work too fast. We can, however, 

Fia. 8.—Метнор EMPLOYING attain our object if the segment, 
DIVIDED COMMUTATOR SEGMENT. to which the accessory resistance 

is connected, is divided, and the 
resistance is connected between the two halves of the segment ; 
the brushes are so displaced that the upper brush only makes one 
contact with the upper half-segment during each revolution, while the 
lower equally makes only one contact with the lower hal!-segment, 
as s own in Fig. 8. Then the necessary rise in the brush-voltage 
only occurs once in each revolution at the instant when the upper 
half-segment touches the upper brush. This plan сап be adapted 
to a multipole armature. In the lower part of Fig. 8 there is shown a 
four-pole armature wit’) three armature sections and a commu- 
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tator having віх segments. Неге again the voltage-rise for working 
the counting mechanism only takes place once in each revolution. 
This electromagnetic drive can be applied to any construction of 
armature. The commutator must, however, Le somewhat modified. 
As shown in Fig. 5, it is made in two parts, somewhat longer than 
usual; there is an insulating ring in the middle; which maintains 
the parts in position. This form of construction also has the advan- 
tage of preventing the brushes making accidental contact with one 
another, which is quite a possible mishap with a four-pole con- 
struction where the brushes are separated by 90 deg. The counting 
mechanism is driven by an electromagnet or relay of the simplest 
form, the armature of which is directly connected to the pawl. А 
current of 00012 amperé flows continuously through it without 
causing the relay to work while a current of 0-0025 or 0-003 ampere 
is sufficient to lift the pawl. There are many advantages resulting 
from this method of construction. The error is very small in con- 


` Sequence of the disappearance of the friction of the counting mecha- 


nism, and the meter can be made more compact and less heavy. 
There are also other advantages to which the author calls attention, 
such as the possibility of installing the counting mechanism at a dis- 


tance from the meter, and it is therefore specially suitable for use on 
а switchboard. | 


~ 


ee 


THE LUBRICATION OF RESISTANCE BOX PLUGS.* 


BY J. J. MANLEY. j 


"During March, 1914, as a preliminary step in some work with 


. platinum thermometers, it was necessary to standardise some 


resistance-coils. It appeared that for highly accurate work advan- 
tige would be gained if the plug-resistances of these sets of coils could 
be made practically invariable. Initially it was sought to secure 
this object by frequently re-polishing the plugs and their seats with 
emery-dust paper; and as a further aid to constancy each plug was 


"used only for that seat in which it was found when the coils arrived 


from the makers. 


When & plug is seated by the usual screw-like movement, the 
engaging surfaces tend to plovgh each other, and as a result burrs: 
and grooves appear upon both; the existence of such grooves is 
readily verified with the aid of a lens. These burrs and grooves, 
which change in size, number and form as the coils are used, appear 
to be entirely responsible for the variations observable in plug. 
resistance. 

À too frequent re-polishing of the plugs, besides being highly 
inconvenient, is prejudicial to accuracy ; the authors were, therefore, 
led to try the effect of several lubricants, and the plan was imme- 
diately successful. | 

Dr. Glazebrook states that this method is not new, that Mr. Price 
some 12 or 14 years ago showed that contact resistance is reduced by 
the application of petroleum either in the form of a film or bath, and 


that for some years past it has been the custom at the National 


Physical Laboratory to lubricate box plugs and switches with 
paraffin. Seeing that no special description of the method has been 
published, an aceount of some quantitatiye experiments recently 
carried out with the aid of five boxes of coils may be helpful to other 
observers. 

To begin with, the plugs and seats of box No. 1 were polished and 
wiped with à clean cloth. Next, strips of stout writing-paper were, 
with the aid of resin cerate, fixed to the vertical faces of the row of 
brass blocks. As the upper edges of the paper were somewhat higher 
than the top of the blocks, a trough was thus formed, and this was 
filled with oil of the kind used in a Geryk pump. All the plugs 
having been normally seated, their joint resistance was measured by 
Carey Foster's method ; the plugs were then loosened, re-seated and 
their resistance again determined. These several operations were 
performed 10 times, and from the 10 independent values a fina! mean 
value was calculated. 


Secondly, the strips of paper were removed and the oil allowed to 
drain away ; but the plugs and their seats were not wiped. А new 
series of measurements was then effected, and from the results 
obtained another final mean value was calculated. 

Thirdiv, the oil was entirely removed, the plugs lubricated with 
medicina! paraffin oil. and a further series of observations proceeded 
with. For a fourth series the lubricant was '* pure " vaseline. 


Кї Шу, the plugs, their seats and the ebonite top of the resistance 
box were, with the aid of purified benzene, thoroughly free from the 
lubricant and a last series of determinations of the total plug- 
resistance carried out, | 


——-— c 


* Abstract of а Paper in the “ Philosophical Magazine.” 
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Table A.—Bor No. 1. Fitted with Nine Plugs. 


Resistance. 
Plugsin | Plu Plugs 
Exper. bath stented smeared |. E lugs а | Plugs 
of Geryk| with with with unlubri- 
pump Geryk | medicinal eat | cated. 
oil. pump oil. | paraffin oil. OT | 
(1) (2) o | (4) | ©) 
Ohm. Ohm. Ohm. Ohm. Ohm. 
Means ............ 0-00135 | 0-00118| 0-00124 0-001161 0-00119 
Max. value ...... 0-00170| 0-00137 | 0-00142 0.00129, 0-00194 
Min. value ...... 0-00116; 0-00095 | 0-000904 0-00109 0-00023 
2-0-00010 +0-00086 


Variation= — ...|--0-00027 | + 0-00022 |-0-00024 | 
Variation— .../+20%%, |-£18-6°% | 19-39 |+ 86% 722% 


The data obtained show that in every instance a distinct advantage 
is gained by lubricating the plugs. For two series, (1) and (3), the 
mean resistance of the oiled plugs is greater than the normal value 
(series (5)). In accurate work this is of no consequence, as the plug- 
resistance must in any case be measured ; but when this has been 
done it is highly desirable that the resistance should remain in- 
variable, and this end, is, it appears, best attained by the use of 
vaseline. Confirmatory evidence of the value of vaseline-lubrica- 
tion is afforded by tests on two other boxes, particulars of which 
are given in the original paper. In general, on bringing newly 
lubricated plugs or switches into use, their joint resistance diminishes 
forashort period, and then becomes for all practical purposes 


constant. 


THE PRESCOT TWIN HOUSE WIRING SYSTEM. 


A booklet issued by British Insulated & Helsby Cables (Ltd.) describes 
the Prescot wiring system, and illustrates various accessories, such as 
Pun s bases and distribution boxes, some of which are shown in 

gs. . ` 


Fic. 1.—ТЕЕ SINGLE Way. 


In this system the house wire is made up of two copper conductors 
insulated with impregnated paper and covered with a lead sheath. As 
the paper is hygroscopic it is necessary, when the cable is likely to be 
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Fie. 2.—STANDARD UNIVERSAL SEALING Base (NOZZLE TYPE). 


exposed to moisture, to seal thoroughly all points where the lead is re- 
Moved, and special provision for this is made in the fittings provided. 
Originally the conductors were soldered together at joints, which after 
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insulation were covered with sheet lead. But a series of fittings has now 
been introduced which greatly reduces the labour of jointing and ob- 
viates the use of a soldering iron, at the same time ensuring electrical 
continuity of the lead sheath. The joint boxes and bases are of cast 
metal, and, where necessary, contain brass contact pieces enclosed in 
porcelain or provided with micanite separators. The glands are drilled 
to fit the various sizes of cable in such a way that when the two halves 
are screwed tight the lead sheath is tightly ргіррел, thus securing the 
desired continuity. 

In Fig. 1 a typical tee single-way joint box is shown, whilo Figs. 2 and 
3 show the nature of the universal sealing bases. Here there are two dis- 
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Fia. 3.—STANDARD UNIVERSAL SEALING ВАЗЕ (SPLIT ТҮРЕ). 


tinct types, the split type, in which continuity of the joint is attained in 
the same way as in the joint boxes, and the nozzle type in which a small 
nozzle is screwed into the gland and grips the lead. А typical distribu- 
tion box with double fuses and suitable for currents up to 10 amperes is. ` 
shown in Fig 4. | 

‚А feature of the system is its flexibility, which enables the laying of 
wires in positions where it would be difficult or impossible to erect casing 
or tubing. The cost of insulation is low, and the jointing connections 
enable joints to be made readily and easily. It is essential that the lead 
sheathing should be connected to earth, and the electrical continuity 


Fic. 4, —DisTRIBUTION Вох міти DOUBLE-POLE Fuses (UP TO 10 amps ) 


then ensured throughout the system renders it impossible for person 
to receive shocks from leaky fittings, &e. Morcover, partial eae н 
impossible in the event of a fault. occurring owing to ай of tho 
sheath of the cable. Апу fault of this nature would necessarily result i 
the blowing of a fuse. Е 
The system has been largely employed for important public buildings 
It is stated that in one district it has been the principal method of innt 
for over 18 years, and that of 1,500 houses connected up in this district 
during the last three years before the outbreak of war, 1,200 Were wi d 
on the Prescot twin house wire system. d ы, 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1916 SPECIFICATIONS. 
5,842 B.T.-H. Co. & WHITAKER, Е. P. Dynamo-electric machines, 
5,858 Berry, A. Е. Electric fuses. (20/4/16.) 107.994. 
6.782 ANTONI, G., & Antoni, U. Aeroplanes. (12/5,15.) 100.455. 
10,023 В с J., & CLAREMONT, E. A. Electric joint-making washer. (17/7/16.) 
108,015. : 
10,178 Bennitt, W. В. Controllers for clectric motors. (19/7/16.) 108,030. 

A controller for electric motors having a reversing drum provided with three sets of 
contacts and a shaft rotatable from the exterior of the controller casing. by which the 
reversing drum may be turned without moving the cam р[аїе which actuates the 
usual interlock between the reversing and main drums to any one oí three positions 
from which when the snaít isfurther rotated by the reversing handle toeither forward 
oe reverse position, the reverse drum will be moved so that a determined pair of said 
sets of contacts will be caused toengaee the co-operating stationary conracts. 

11,360 BENHAM & Sons ё ALLENSBY, C. R. Electric heaters for water and other liquids. 
(11/8;16.) 108,045. 

11.371 B.T.-H. Co. (С.Е. Co) (11/8/16.) 108.047. 

12.396 RENNERFELT, l. Electric furnace. 101.412. 


(20/4/16.) 107,993. 


System of ship propulsion. 


12,561 Hott, W., & Brooks, B. Dynamo-electric machines for combined electric 


Её lighting and ignition in connection with motor-driven vehicles and the like. 
(5/9/15.) 108,062. 

17,752 Berry, H. H. Electric fire or radiator. (9/12'16.) 108.097. 

18,504 MiporEv, А. H., & VANDERVELL & Co., C. A., Electric starters for internal-com- 


bustion engines. 
1917 SPECIFICATIONS. 


438 BETHEWOD, J., & QOtRARDEAU, E. High-frequency alternators. 
Divided application on 10,576/16.) 103,657. 

A high-frequency alternator, having the magnetic part of the rotor formed of 
segments of thin plates provided with teeth and held in place by means of tenons, 
the radii of the curved portions of the tenons being approximately equal to the height 
of the teeth forming the polar projections, and the number of tenons being either 
independent of or dependent on the number of the teet h. 

2,332 Воотнкоур, G. S., & CALLENDER’s CABLE & CoNusTauUCTIO'! Co. 
bonding glands for electrical junction boxes. (16/2/17.) 108,125. 

3,091 RuTuEgRFORD, А. P. Carrier or means for supporting electric lamp or other shades, 
reflectors and the like. (2/3/17.) 108,129, 

6,196 CABLE Accessories Co., Reeves, F. H., & Davis, P. W. 
like. (2/5/17.): 108,139. i 


(10/9/15. 


Sealing and 


Electric irons and the 


A 


APPLICATIONS FOR PATENTS. 


No1E.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have nol been published 
previously in the ordinary course. Names within parentheses are those of communicators _ 
of inventions. When compiete Specification ассотрапіеѕ application an asterisk is affixed. 


June 15, 1917. 


8 Variable electric resistances. 
8,631 Weston. Magnetic teltine. (8/1/17, Australia.) 
8.634 CREEDY. Phase transformers or converters. 

8,638 EDISON ACCUMULATORS (LTD.), Моммот & Lewis. Electric controllers. 


June 16, 1917. 


8,659 ELECTRIC & ORDNANCE ACCESSORIES Со. & LANGRISH. Controlling and regulating 
devices for electric motors. | 

8,682 Fawcett & Ноү:кЕ. Holders or fittings for electrodes of electric furnaces. 

8.690 TAvLoR & WiLLis, Reflectors for electric lamps. (11/8/16, Australia.) 

8,692 Berry & Quain. Electric heating. 


June 18, 1917. 


8.713 St. HELENS CABLE & RuBBER Co. & Wuite. Lockingdevicesforelectric fittings 

8,721 BRITISH INSULATED & HELsBY CABLES, BUCHER & ROBINSON. Electric welding 
machine, &c., switches. 

8,722 BRiTisH INSULATED & Hecssy CABLES & BLapgs. Removable electric fuse 
carriers or connecting devices. 

8,724 McDoNaALD. Electric motors. 

8,726 Јонм. Device applicable to spring-controlled switches of telephone receivers. 

8,738 HaARLOW. X-ray apparatus. 

8,740 WÓINTERBOTHAM.  Electricallv-heated cooking stoves. 

8.748 Ро 5-Воусе (LTDo.). Electric contact breakers. 

8,759 GREVILLE. X-ray tube stand and table. 


June 19, 1917. 
Automatic voltage regulation. 


‚628 ISENTHAL, 


8,791 COOPER & TODMAN. 

8,792 MicrgT. Ignition device. 

8,814 ETLINGER. Adjusting electric and gas lamps. 

8,817 BrusH ELECTRIC ENGINEERING Co. & CHILTON, 
June 20, 1917. 

8,826 Portable electric drier for drawings, &c. 


Double rotation turbines. 


LAVENDER & PA'INELL. 


8,836 ROGERSON. Electric welding machines. 

8,854 B. T.-H. Co. (С. E. Co) Electric locomotives. 
Jure 21, 1917. 

8.894 von KRAMER. Wireless teleeraphy, &c. 


8,908 HoucH. Electric rezu'ating resistances; 
8.926 BravLey. Electric treatment of gases. 


(21/6/16, U.S.) 
8.933 and 8,934 В. T.-H. Co. & PcLtock. 


Dynamo-electric machines. 


8.937 La RccHE.  Electrically-driven road vehicles. 
8.940 CugRTHAM. Indicating electric instruments. 
8,945 Crypto ELECTRICAL Co., SHARP & SHAW. Rotary transformers or conver ters. 


June 22, 1917, 
Seymour. Electric cables or conductors. 
BRITISH INSULATED & HELSBY CABLES & BAYLES. 

cabies or conductors, 

Morgay. Testine electric ignition. 
FLETCHER. Apparatus tor obtaining parallel beam of light. 
Binay, Transformers for electric furnaces, &c. 
Guinness. Sparking plugs. 

June 23, 1917. 


8,964 
8,992 


8.995 
9.008 
9.014 
9,017 


Rubber insulated electric 


9.024 CONNER & Роскетте. Interrupters of maeneto-electric machines, 
9,025 Pattison, Electro-maenetic submarine mine with switchboard control. 
9.039 Wiistcon., Nonecarbornising lenition piur. 
9.947 Treowson, Electric temcterature regulator. 
9,06] B. T.-H. Со. (G. E. Co) Braking systems for electric vehicles. 

June 25, 1917. 
9.073 Bager. Potentiometers. чата! |е resistances and rheostats, 


9,086 
9,092 


St. Helens Сдв в & RoBEE« Co. ё Wilts. 
ductors, 

Stanca Motor Co. & MaAupstAy. 
motor vehicles, 


Terniinai sockets for elec, con- 


Control mechanism for elec. fittings of 
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9,108 ATHERTON. Elec. signalling devices. · 
9,111 Kowarsxtr. Elec. condensers for h.t. and high-frequency currents. 


Switzerland.) 
June 2€, 1917. . 


‚134 Созкн.& Cox. Elec. switches. 

,146 Моор. Trolley heads of electric vehicles. &c. 

‚153 Kerman & Matuias. Device for fixing fuse wires toelectrical installations. 
‚165 TunRNER. Electro-pneumatic brake system. (6/12/16, U.S.) : 
,168 B.T.-H. Co. (G.E. Co.) Fluid pressure brakes. - 

,182 DeLacg. Magneto controlling device for motors. (1/7/16, France.) 


June 27, 1917. 


9.208 SpHiInx Mrc. Co., CLARKE & Loncrorp. Ignition plugs. 

9,232 & 9,233 HuTcHINs. Electrolytic cells for production of chlorine. 

9,239 Pickett & West. Elec. boat raising and lowering apparatus. 

9,243 FAUCHON-VILLEPLEE. Elec. gun on apparatus for propelling projectiles. 
9,245 Soc. ANCN ITALIANA GAusALDO & Co. Electric drive of submarines. 
9,251 Сил. & Grant. Electric advertising device or sign. 


June 28, 1917. 


9,256 Hunter. Trolley wheels for tramcars, &c. 

9,267 CRABB. Elec. generators. | 

9.287 ВТ.-Н. Со. (С.Е. Со.) Wireless signailing systems. 

9,302 BAUCHELLE. Spark plug energiser. 

9,305 Mason. Ignition dynamos. 

9,308 Kowarski, Elec. condensers for h.t. and high-frequency currents. 
Switzerland.) 

9,312 West & Bossom.  Electro-masznetic lock-out switch. 

9,320 Cook & Моммот. Mechanical and electrical horns. 

9,321 Guinness. Sparkine plugs. 

Telephone receivers, &c. 


June 29, 1917. 


9,339 Brit. INSULATED & HELSBy CABLES & BLADES. 
conductor insulators. 

9.350 BuRLEIGH. Dynamo-elec. machines, 

9,371 Masters. Elec. telephones. 

9,383 B.T.-H. Co. (G.E. Co.) Elec. motor control. 

9,386 BaiLEv, Electrical contact devices. 

9.389 Scotr. Applying radio-active substances to render objects luminous. 

9,404 & 9,405 Imray. (Bosch.) Interrupting devices for ignition of internal combus- 
tion engines. 

9,412 Austin & Topp. 


(21/6/16, 


9 
9 
9 
9 
9 
9 


(13/4/16. 


Terminal box elec. cable or 


Apparatus for starting elec. motors. 

June 30, 1917. 
‚450 KAurBACH. Dynamo-elec. machines. 
‚470 VANDERVELL & MipGLey. Elec. switches. 
477 PERRETT. Sparking plug connections. | 
‚480 PEARCE. Protective apparatus for alternating elec. current circuits. 
482 JAcoB. Insulated elec. conductors or cables. 
‚488 Sankey & STEVENS. Control of combined engines and elec. generators. 
,489 Berry. Treatment of magnetic material for static transformers. 


July 3, 1917. 
,501 HowaRTH. Sparking plugs. 
.521 PERRETT. Connecting h.t. leads to sparking plug. 
Electric accumulators. 
Active materia] in accumulator plates. 
Supports for accumulator plates. 
,558 ADAMSON, Elec. rivetting, stamping. &c., machines. 
‚573 LEITNER. Separators or non-conducting supports for accumulator plates. 
,579 Write & Burce. Elec. lanterns for hand-sienalling. 
584 CRITTALL MFG. Co. & Primrose. Electric furnaces. 
585 MARCONI'S WIRELESS TELEGRAPH Co, & PLATT. Interrupters. 
,987 SIMMS. Elec, condensers. . 
995 Latour. Electro-magnetic apparatus. 


July 4, 1917. 
9.631 Bastian METER Co. & SatisBury. Electrolytic electricity meters. 
9,675 VickERS & Brown. Dynamo-elec. machines. 

July 5, 1917. 


9,724 B.T.-H.Co. (С.Е. Со.) Voltage regulators. 
9,747 CoNRADI & NEwiTT. Electric fuses, 
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‚553 LEITNER. 
‚554 LEITNER. 
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9,759 BEAVER & CLAREMONT. Machines for covering wires, &c. 
July 6, 1917. 

9,78] FiTTON, Field telegraph, &c., apparatus. 

9,784 PETITHORY. Telephones. . 

9,801 BERRY & MARKHAM. Elec. switches, 

9,811 & 9,816 MgLLERSH & Jackson. (Bosch Magneto Co.) Multipolar magnetos for 

B elec. ignition. 


8 
‚817 Merz & MCLELLAN & MicHtE, Use of solid fuel for large scale power production, 


July 7, 1917. 


9,855 Kowarsxt. Spark dischargers producing impulse-excitation and h.f. sparks 
(25/7/16, Switzerland.) 


—— 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS, 
Lieut.-Colonel C. B. CLAY, V.D., Commanding. 

Orders for the Weck. 

Officer for the Weck.—Lieut. W. J. A Watkins. 

Next for Duty.—Second-Lieut. P. Bowden. 

Monday, Sept. 3.—Technical instruction (searchhght for No. 3 Company, 
Right Half Company, at Regency-strect. Drill, No. 3 Company, 
Left Half Company. Signalling Class, 6.30. Recruits’ Drill, 6.30. 

Tuesday, Sept. 4.—Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, Sept. 5.—Drill and Elementary Bridge Construction for 
No. 1 Company, Left Half Company. 

Thursday, Sept. 6. —Drill and Elementary Bridge Construction for No. 2 
Company. Left Half Company. Signalling Class, 6.30. Ambulance 
Class, 6.30. 

Friday, Sept. 7.—Technical Instruction (Searchlight) for No. 3 Company. 
Left .Half Company, at Regency-street. Drill, No. 3 Company, 
Right Half Company. Recruits’ Drill, 6.30. 

Musketry.—All N.C.O.'s and men who have signed the “ A” and“ B” 
agreements are required to attend during this month to re-classify 
in order to enable the Corps to obtain the capitation grant. Pre- 
ference will be given to these men in firing. This does not apply to 
those who hold the proficiency badge. 

Armlets.—The new issue armlets can now be had at headquarters, and 
every enrolled man must obtain one without delay; at the same 
time all old red armlets (now obsolete) must be returned. 

Note.— Unless otherwise indicated, all drills will take place at head- 
quarters (Balderton-street, Oxford-street) 
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Consular Service Reform. ' 


The * Manchester Guardian " announces that the new scheme for 
the reform of the Consular Service provides for the abolition of the 
present dual control by the Foreign Office and the Board of Trade 
and for placing it under an enlarged Commercial Intelligence De- 
partment. ‘ A feature of the scheme is that there is to be a Parlia- 
mentary Secretary responsible jointly to the Foreign Office and the 
Board of Trade, who will be answerable for the whole of the com- 
mercial intelligence service in the House of Commons." This part 
of the scheme, which looks like an attempt to avoid the creation of a 
Ministry of Commerce, is certain to meet with criticism in the House ; 
it is an entirely new departure in the Civil Service and has little to 
recommend it. 

For our own part we are not enamoured with the proposed scheme, 
and our experience of the Commercial Intelligence Department does not 
justify us in anticipating good results from it. The scheme may be (as 
our contemporary puts it) ‘а step farther in the notable improvement 
that has taken place during the war in the intelligence service," but we 
have not ourselves noticed the notable improvement. Ме are of opinion 
that the consular service should be in the hands of à Ministry of Commerce 
which would be aided by a strony committee of commercial men. We 
fel sure that the commercial and trading interests of the country will 
not be satisfied. with any scheme which does not give a voice in its 
control and management. | 

It is reported that there is to be a large increase in the commercial 
intelligence staff by the addition of men trained in commerce. The aim 
is to set up throughout the world an efficient service capable of dealing 
with the new and difficult conditions that will obtain after the war. 
The trade commissioners are to be increased from four to 16 immediately, 
covering not only the Dominions but India and other parts of the Empire. 
The hope is that the Government machinery both in the collection and 
dissemination of commercial information will be greatly improved and 
brought more closely into touch with traders. 


ш * $ $ 


German Reconstruction Schemes. 


In * The Times " of the 28th inst. particulars were given of the 
steps taken in German industrial circles to secure a supply of raw 
materiala after the war and to resume and develop their foriegn 
trade. In a leng resolution recently passed by the Association of 
German Chambers of Commerce, the question of the importation 
and distribution of raw materials is dealt with, and the following 
policy is recommended :— А 

The removal of restrictions оп trade is of the greatest importance for 
Germany’s international trade. Restrictions upon the importation of 
raw materials should be confined to measures which are necessary for 
economising the resoucres of German shipping and German railways, 
and for raising the value of the mark. Where restrictions are necessary 
they should be applied to any other goods rather than to important raw 
materials. The State should not attempt to control individual bargains 
by refusing means of payment, but should do everything possible to 
facilitate payments by means of foreign loans and credits and foreign 
money. During the period after the conclusion of peace, during which 
scarcity of raw materials continues, it is necessary '' for social reasons ” 
to distribute raw materials as equally as possible, according to the 
capacity of particular concerns and the extent of their activities immedi- 
ately before the war. The various industries should establish their own 
distribution centres, but these centres should not be given any monopoly 
of freight space and foreign money ; they should “ leave the importation 
of raw materials as much as possible to free trading " ; care must be 
taken to guard the respective interests of industry and trade. 


Reserve Funds of Municipal Undertakirgs. 


-We notic» that in some towns substantial sums are still being 
d voted out of the annual profits of municipal electricity supply 
works and electric tramways to the relief of rates. We .uggest that 
this is an unwise course to adopt during the war, ard it would be 
much better if strong reserve ard depfeciation funds were built up 
su as to be ready to carry out the extensions and improvements th t 
will be necessary when peace comes, : nd thu; be inap sti nto 
supply cheap electrical energy f г indus'ri&d ard other pu vore: 
In many towns extensions of plant ard mains have had to be 
postponed, while tramway track renewal work, overhauling of 
rolling stock, &c., has been susperded. and this very essential 
work will suffer unless the undertakings are in à sound firancial 
position. We are glad to notice that some managers of 
municipal undertakings are adopting a more cautious policy rs 
боле a:loca ion cf profits. For instance, the acting electrical 
engineer and manager at Grimsby (Mr. A. S. Channon) says іп 
his annual report :— 

" [n considering the question of the disposal of the balance of 
£1,543. 14s. 10d., I would like to draw attention to the desirability of 
building up the reserve fund. The large extensions which will in all 
probability have to be made in the near future will tax very heavily the 
finances of the undertaking and the first year after the extensions have 
been made the revenue may not be sufficient to meet all requirements. 
A substantial reserve fund would in such circumstances prevent a call 
being made upon the rates and [ strongly recommend that the balance 
now available should be placed to the credit of the reserve fund, as was 
done with the balance last vear.” 

We think that the course suggested by Mr. Channon is very prudent 
under the circumstances and we are glad to note that it waa adopted by 
the Council. We could wish that all authorities would take a similar 


course. 
Ф Ф . * % 


Foreign Trade of the U.S.A. 


The statistics of the foreign trade of the United States of America 
for the fiscal year ended June 30 show that the exports and the’ 
balance of exports over imports created records. ! 

The value of the exports was $6,294,000, compared with $4,333,482,885 
in 1915-10, and the excess of exports was $3,035,000,000, against 
$2,135,599,375. The commodities, the exportation of which showed a 
more or less important expansion, included electrical machinery, 
aluminium, zinc, agricultural implements, glass, mineral oils, &c. 
There was a decrease in the export of motor-cars. For the large 
increase in exports generally the demands of the Allied nations were 
mainly responsible, but there were notable gains in the country's trade 
with the South American Republics, the West Indies, China, Australia 
and Africa. High prices, however, played an important part in the ex- 
pansion in the value of the exports, probably 75 per cent. of the increase 
is accounted for by the higher prices. The total value of the exports of 
pig iron, scrap iron and steel, steel billets and steel plates was $198,000,000 ` 
in 1916-17, compared with $62,093,000 in 1915-16 and $11,727,000 in 
1914-15. В : ош 


The Importance of Cheap Power. 


In certain parts of Canada, though there is a lack of coal fuel, 
there is an abundance of “ white coal.” The importance of this 
water-power is exemplified by the rapid industrial development of 
the districts in which hydro-electric power is available. 

It is announced that at Fort William, Ontario, arrangements have been 


It is ^ ompleted for the establishment of а large pulp and paper mill which 


insisted that the compulsory fusions of businesses which have been ~ill be supplied with 8,500 н.р. of electrical energy from the Kakabcka 


effected under the Auxiliary Service Law should be abandoned immedi- 
ately after the end of the war. 

The chambers of commerce are opposed to legislation which would 
compel emplovers to take back former emplovees on their return from 
the war. They express general approval of the Government proposals 
for demobilisation and sag that in particular it is much better to retain 
men with the colours for a maximum period of four months, or until 
they have obtained definite employment than to attempt any ambitious 
scheme of support for the unemployed. 


Ф $ * $ 


Steel and Wrought Iron Serap. 


The Minister of Munitions has issued an Order that steel scrap of 
all classes and description is “ war material ” within the meaning 
of the Regulations, and cannot, therefore, be dealt in without a 
permit. He also issues a notice of the modification of the general 
permit in regard to dealing in wrought iron scrap, 


Le - 


Falls on the Kaministiquia River. About 600 hands will be employed 
&t the mill. Similarly, at Shawinigan Falls, in the Province of Quebec, 
new industries are being attracted to the district A subsidiary company 
of an American abrasive manufacturing MN оп is, erecting a large 
plant at Shawinigan Falls, Quebec, for the purpose of manufacturing 
carborundum and other abrasives. A contract has been made with an 
electric power company to supply 20,000 н.р. to the new works. 
Oo s * * * 

Machinery Imports. 

A Royal Procalmation has been issued prohibiting the importa- 
tion into the United Kingdom of all machinery driven by power and 
suitable for use in cutting, working or operating on wocd, and all 
machines for grinding, planing or moulding irons, and electrical 
motors up to 4 H.P. 

The prohibition does not apply to any such goods which are imported 
under licence given by or on behalf of the Board of Trade, and subject 
to the provisions and conditions of such licence. 
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Belfast.—Some 38 men and boys employed by the tramways and 
electricity departments have come out on strike. 


It appears that the overhead linesmen who had formerly been paid : 


- at the rates approved of by the Electrical Trades Union, were informed 
by Mr. Moffett (tramways manager) that in future their rate would be 
the same as that which obtained in other centres for men doing similar 
work. This meant that the men would receive 9d. an hour instead of 
slightly over 1s. 1d., and hence the strike. 


Bethnal Green.— The Borough Council recently received sanction 
to a loan of £1,000 for house services, &c. 


Crayford,— The Parish Council has been informed by the West 
Kent Electric Co. that they cannot supply electric current for 
lighting cn the Lc ndon road area, but further trunk feeders would 
shortly be laid in the direction of Crayford, which might help 
matters. 

, Dundee.— The Council has decided that all officials with salaries 
of £300 and under should be given a war bonus of 15 per cent., 
and that officials with salaries over £300 should be give a war bonus 
of 7} per cent. 


Forfar.—The question of the supply of electric power in Forfar- 
shire was considered by the County Council last week. 

The County Councils Association had requested the Council to supply 
answers to certain questions in regard to power supply, with the view of 
om Ung evidence to the Board of Trade Committee on Electric Power 
Supply. 

The chairman (Mr. Wm. SMITH) said that во far as he could see the only 
source from which the county could obtain supplies would be from the 
burghs, and Col. MacHardy said Dundee might supply the whole of 
Forfarshire. 

Mr. Alex. Lyell remarked that there was some idea of '' harnessing ” 
the water forces of the country with the view of producing electric power 
and there was a number of streams in the county which could be used 
for that purpose. Provost Ogilvy said he looked upon it as an endeavour 
to get a cheap supply of electricity for the country. Kirriemuir had 
considered the question of utilising the available water power in the 
district, but it was felt that nothing could be done, and, so far as that 
district was concerned, it was to Dundec that they must look for a supply. 
Eventually the Clerk was instructed to reply to the questions. 


Glasgow.—At the meeting of theCorporation last week Мг. Denny 
objected to the minutes of the Electricity Committee containing 
the proposed scale of charges for the supply of electric energy during 
1917-18. Mr. Denny moved an amendment that the proposed 
charges be disapproved, an4 that the increased revenue required 
for the current year be obtained by adding the necessary increased 
percentage, of an equal amount, to the accounts of all classes of 
consumers, He said he would like to see more encouragement given 
to the ordinary householder in regard to the use of electricity. In 
the new scale of charges there was a difference of 45 per cent. for 
lighting purposes, while upon the power consumer the extra cost 
was only about 33 per cent. That, he thought, was unfair. Last 
year they put 15 per cent. on all accounts, and he proposed that they 
ea continue this method. On a division the minutes were 
carried, 


Hammersmith (Londoa).—On Monday the Electricity Committee 
reported that it was necessary to increase the price of electricity 
for lighting and power. “ht 

From 1905 up to the present the Borough Counci! has been enabled 
through a variety of causes to delay making any advance in the prices. 
but owing to the large increase in the price of fuel and in the cost of 
material, new plant, repairs, &c., brought about by the war, the com- 
mittee now consider it necessary and prudent to advise an increase of 
121 per cent. in the charge to customers for current supplied, together 
with a minimum charge of 165. per annum, both to be put into operation 
us from Sept. 29. ‘ 

The report and recommendation have been adopted. 


Все (Lanes).— Arrangements have been made for the wiring 
of the parish church. 


Royton.—The Urtan Council has concluded an agreement with 
Oldham Corporation for the supply of electricity in this district. 
The contribution to the cost of obtaining a provisional clectric 
lizetmy order has Есеп tixed at £200 up to a cost of £300, and one- 
half if over that amount. 


Southampton.—The employés at the electricity works recently 
asked for an increase of 12s. a week in wages (with 6s. a week for 
boys), and arbitration proceedings in connection with the matter 
took place last week, when the arbitrator expressed the opinion that 
the claim should be conceded. The present bonus of 8s. a week will 
be included in the increase. 
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Wallasey.—The Counci]'has decided to inprease the salaries of the 
electrical engineer (Mr. J. A.«Crowther) and the tramways manager - 
(Mr."R. К. Greene) front £550 to £650 per annum, by annual ipcre- 
ments of £25. | | 
' : ; | ‘ И га | 
| ELECTRIC TRACTION. 
Pelfast.—The city electrical engineer (Mr. T. W. Bloxam) has 
reported on the electrically-driven tower wagon, which was obtained 


іл Мау, 1915, in place of a petrol-driven wagon, for the ordinary 


repair work of the overhead tramways equipment. 

Mr. Bloxam states that this enabled the department to effect a very 
material saving in the cost of that particular work, where facilities for 
starting, stopping and manceuvring in traffic more than counterbalanced 
any lust time on the road, unless the journey was to a distant part of the 
city. He submitted comparison of the running cost per mile as com. 
pared with the petrol.driven vehicle, and the report was ordered to be 
entered upon the minutes for thc information of the Council. 


Brighton, Hove & District Railless Traction Act, 1911.— The Bcard 
of Trade has extended for one year from Aug. 7, 1917, the time 
limited by this Act (as extended by Brighton Corporation Act, 1913) 
for completion of overhead equipment for trolly cars. 


Coventry.—It has been decided to discontinue the use of reduced 
fare return tickets on the tramwavs during the dinner hour. The 
employees of the tramways department have been granted a half- 
penny an hour increase in wages. 


Dover.—The Board of Trade inquiry into the recent tramway 
accident was opened on Friday. 

Witnesses stated that the driver did not stop at the top of the hill 
according to the regulations, and the driver admitted this, but stated 
that his hand. brake failed to act, and the car gathered speed so quickly 
that the other brakes also failed. He claimed that the control was shut 
off, but other persons who inspected the wrecked car gave evidence to: 
the contrary. 

Ipswich.—In order to save time and expense in the maintenance 
of the tramcars, and also in view of the frequent collisions between 
cars and other vehicles in the streets due to the absence of street 
lighting, the Corporation has decided that, for the remaining period. 
of the war the fancy painting of the cars shall be abandoned, and 
that, in place thereof, the cars shall be painted two shades of grey 
with a limited amount of black lining. ; 


Manchester.—The Traffic Congestion Special Committee has 
issued a report on the question of relieving the traffic congestion 
in the streets. Separate report; on the subject have already been 
issued by the Tramway and Watch Committees. . 

The special committee insist upon the necessity for new trunk routes 
and additional tramway terminals. In regard to the old infirmary site, 
Piccadilly, the committee think that a widening and lengthening of 
Parket-strect would give all the room required for a terminal site.. 
Six new tramway routes are recommended. The new terminals pro- 
posed by the Tramways Committee were as follows :—The old Infirmary 
site, Albert.square, St. Peter’s-square, Marsden-square, Cannon-street . 
(Corporation Strect), and a rearrangement of the existing terminal in 
Stevenson-square. The Special Committee are of opinion that these 
terminals '' are absolutely necessary, not only as a means of meeting 
the constantly growing demands of the tramway traffic, but also asa 
means of lessening the general traffic congestion in the central area of 
the city." The Tramway Committce’s proposals for making a new street 
between St. Peter’s-square and Albert-square, and for carrying out 
certain widenings are not supported, and it is recommended that nego- 
tiations be opened with Salford for co-ordinating the future working 
of the two tramway systems. 

S»uthend.—Last week the Highways Committee recommended 
the Corporation to purchase four electric two-ton “© Orwell " vehicles, 
with electric tipping bodies and “ Ironclad Exide ” batteries, from 
Messrs. Ransome, Sims & Jefferies, at a cost of £932 each, and that 
application be made to ће L.G. Board for sanction to borrow (for a 
term of five years) £4,150 for the purchase of the vehicles, motor 
generator, and the necessary charging plant, &c. The committee 
deferred the question of the purchase of the motor generator, &c., 
until the matter had been considered by the Liztt Railways and 
Electric Lighting Committee. 

The repoit was adopted by the Council. 

In connection with the motor generator the Light Railways 
Committee also reported that the electrical engineer (Mr. R. Birkett) 
had advised that certain of the plot under the control of the com- 
mittee could be adupted, at the electricity works, at an approximate 
cost of £20 for charging the batteries, but that none of such plant 
would be suitable for installation at the refuse destructor on account 
of the difference between the voltage of the current produced at the 
destructor and that at the generating station, and the committee, 
being of opinion that it would be desirable for ths satisfactory and 


Of means, to develop his talents to the utmost. 
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economical working of the svstem that the batteries should be re- 
plenished at the refuse destructor, resolved to support the proposal 
of the Highways and Works Committee to instal a motor generator 
and switchboard at the refuse destructor. 


Tramway Employees’ Wages.— At a conference of motormen and 


vehicle workers 4 resolution has been passed calling upon the exe- 


cutives of the vehicular workers of Great Britain to join with the 
Transport Workers’ Federation in taking the * necessary steps to 
bring about an increase upon pre-war wages of a minimum of 20s. 
per week, with proportionate overtime advances," in consequence 
of the increased cost of living. 


TELEGRAPHY AND TELEPHONY. 


Japanese Telegraphs.—There are at present over 20,050 miles of 
telegraph line in use in Japan (compared to 19,627 miles in 1916), 
representing 101,480 miles of wire. Over 40,000,000 messages are 
transmitted annually. 


Australia-N. Z. Submarine Cable.—On Saturday Sir Joxyh 
Ward dispatched the first message by the submarine cable of 
the Eastern Extension Australasia & China Telegraph Co., between 
Wellington to Sydney. The message was one congratulating 
Mr. Fuller, the Acting Premier of New South Wales, on the estab- 
lishment of another means of communication between New Zealand 
and Australia, which would be of the greatest value to both countries. 

In order to improve the telegraphic communication hetween Australia 
and New Zealand, direct working has now been established between the 
company’s oftices in Sydney and Wellington by diverting the existing 
‘cables from the ol? landing place at La Perouse to Sydney, and from 
Nelson, in the South Island, to Wellington. 


Wireless Telegraphy in South America.—It іх reportcd that the 
Brazilian Government has refused to accede to a petition presented 
by the Marconi Company for the installation of 4 high-power station 
in Amazonas. | 

The" Review of the River Plate " says the radiographic station which, 
with the permission of the Argentine Government, the German com- 
munity—through the intermediary of the Siemens-Schuckert Со. —аге 
erecting in the vicinity of Plomar station, on ground belonging to Señor 
Joaquin Anchorena, is making rapid progress. This station is intended 
only for the reception of wireless messages from Berlin, and is not to be 
used for transmitting purposes. An official of the Argentine Government, 
it is understood, exercises strict supervision over the installations. There 
are 16 masts 100 ft. high at intervals of about 788 ft. The station is 
Situated several miles from the nearest habitation. 


IMPERIAL NOTES. 


Australasia. — The Board of the Canterbury University College of 
Christchurch (N.Z.), who recently invited tenders for heating, 
lighting and power plant, have decided to defer the installation of 
the plant until the end of the war. | 

The * Australian Mining Standard "[says the Victorian Cabinet 
has decided to place supplies of brown coal at the disposal of the 
public, and that, if experts support the proposition, the huge de- 
posits at Morwell, Gippsland, will be used by the State Government 
for the generation of electricity. | 

The Premier (Sir Alex. Peacock) recently stated that it had been decided 
to invite Mr. H. R. Harper, city electrical engincer (of Melbourne), 
Mr. W. J. Clements, of the Melbourne Electric Supply Co., Mr. W. Stone, 
Chief electrical engineer for railways, and Mr. H. Herman, Director of 

logical Survey, to report on the feasibility of generating electricity 
at Morwell as a State enterprise and supplying it to the public for various 
purposes, 

_At a recent conference of the Victorian Workers’ Educational Associa- 
tion, presided over by Prof. Harrison Moore, the report of a committee 
appointed to consider a suggestion for a free University was presented. 
The committee reported that thequestion of means in relation to a free 
university was much more than one of the mere remission of University 
fees. The maitenance of the student during his University career might 
be met by the grant of bursaries, but as the degree courses in the University 
Were based upon a liberal secondary education, the student entering the 
University must ordinarily have been continually at school until 17 or 

8 years of age, and his economic conditions must have made it possible 
lo meet his school and living expenses to that age. At present, of some 
155,200 boys and girls between 14 and 19 in Victoria, not more than 

4,000 were receiving secondary education, and of these, only a much 
Smaller number could be receiving an education which would qualify 
them to enter the University. Unless the question of secondary education 


18 grasped, the mere remission of University fees would do little toextend 


the Possibilities of University education, and would mainly release from 

* payment of fees those whose conditions are sufficiently prosperous 
to Provide for the secondary education of their children and to maintain 
em at the University. The interest of the community demanded 
Such а provision for elementary, secondary, technical, and University 
education as would allow every member of the community, irrespective 
One method would be 


З remission of fees at every stage inthe case of students who showed them- 


“Relves qualified to profit by the particular form of education for which 
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“hey presented themselves. Another was to retain fees in general, 


but to provide by scholarships for those who reached the required level. 


. A mere indiscriminate abolition of University fees would do less to give 


the reality of a free University than an extension of the, Victorian scholar- 
ship system. "Тһе report was referred back to the committee for full 
consideration of the whole question of free education, the mover, Mr. 


. D. К. Picken, expressingthe opinion that an extension of the scholarship 


System would be preferable to the remission of University fees. 

The Government of New Zealand has issued an Order-in-Council 
controlling the use of electricity and coal gas, restricting the wasteful 
consumption of coal.and making provision for the maintenance of industries 
dependent upon an adequate supply of coal, which are essential for the 
public welfare. | 2 

The Victorian branch of the Workers’ Educational Association recently 
decided to approach the Government and urge the need for the establish- 
ment of a school of economics, and that various labour organisations 
should be invited to join in the movement. Mr.G. Holloway, president of the 
Victorian Political Labour Council, said it would be of great advantage 
if they had a school in which the present economic state of society could 
al ыл in an etfort to bring about a better system than they now 

rad. У spi ga qe ea 

In March last Prof. Kennedy (commercial attaché of the United States 
in Australia) suggested the sending of young Australians to learn the 
engineering, electrical and other trades at American factories, but the 
“ Australian Mining Standard" hasexpressed the opinion that Australian 
artisans trainedin America would be naturally apt upon their return 
to prefer handling American goods and appliances, and to recommend 
their use in place of similar British imports. Consequently it suggested 
that special facilities might be given by members of the British Engincers’ 
Association for training Australian apprentices in England. Н.М. 
Trade Commissioner in Australia (Mr. G.T. Milne) also took up the matter, - 
and in reporting it to hisdepartment in London, suggested that some 
action on lines similar to the American invitation might be taken by 
British. manufacturers, The first result was the offer to Australian 
apprentices from the British Engineers' Association. Mr. Milne considers 
it highly probable that the example of the engineers will soon be followed 
by other manufacturing groups in Great Britain. 

Following upon the recommendation ofthe Associated Chambers of 
Manufacturers that the Advisory Council of Science and Industry be 
immediately established ona permanent basis asa Federal department, 
some of the Australian papers demanded evidence of practical energy, 
on the part of the council itself. In reply it is pointed out that 17 special 
committees have done a large amount of research work that will clear 
the ground for various practical experiments, the more important of 
which will be undertaken as soon as the Government does its part. 

The revenue of the Melbourne City Council's electric supply depart- 
ment for 1916 was £197,099, and expenditure £94,849, and after deducting 
interest, &c., the net profit was £47,911. ОҒ this sum sinking fund and 
other appropriations absorbed £11,648. The increase in units sold 
amounted to 14:89 per cent. Lighting units increased 6°74 per cent. 
Power and heating sales increased 14:36 per cent. The increase in ` 
revenue from all sources was £14,505. There was an increase in lighting 
sales of £4,969, but owing to the reduction in meter rents the lighting 
revenue account showed a decrease of £1,939. 

In a recent speech on the undeveloped mineral wealth of Queensland, 
the Minister of Mines (Mr. A. J. Jones) mentioned some indispensable 


· secondary industries. He said he had learnt that although copper was, 


electrolytically treated in the Commonwealth, the refined copper had to 
be sent to Great Britain to be rolled, and the ridiculous position of sending 
pure copper home for such & process was obvious. The same was true 
of copper wire, the pure copper being sent home, and the wire being sent 
back. At present copper was electrolytically treated at Port Kembla. 
If Australia could go as far as that, there was no necessity why she could 
not roll the metal needed for Australia. As a matter of facta company 
is now erecting extensive wire drawing and rolling mills at Port Kembla. 
If the conversion of the iron ore into pig iron were tackled on a large 
scale, Mr. Jones is of opinion that steel works in Queensland would 


. very quickly follow. 


Mr. G. T. Milne (H.M. Trade Commissioner in Australia) states that 
at the steel works of the Broken Hill Propy. (Ltd.), at Newcastle 


. (N.S.W.), large quantities of steel rails have been rolled, principally 


for the Port Augusta-Kalgoorlie Government railway. Channel sections, 
even of the smallest size, are also being rolled for the Government. 
The company can also roll 4-ft. plate, and an immense market for its 
products is expected in Australia. А firm has already purchased land 
near the Newcastle steelworks, with a view to the erection of galvanising 
lant. 

а The ratepayers of Otaki (N.Z.) have approved of а proposal to borrow 
£9,500 for an electric supply scheme. | 


Canada.—Concrete ships 200 ft. long and costing under $100,000 
are to be constructed by a syndicate at Montreal They will be 
ready in less than three months. 


The Ontario Power Seardal —The “ Financial Post" (of Canada) 
reports that the Electrical Development Co. has been given per- 
mission to appeal to the Privy Council against the decision of the 
Ontario Courts denying the company the rigit to proceed against 
the Hydro-Electric Commission with regard to the contemplated 
‘Chippewa power development. 

The Electrical Development Co. sought for an injunction to restrain 
the Hyvdro-Electric Commission and the Government of the Province 
of Ontario from taking water from the Niagara or Welland rivers (Chip- 
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pewa River) for generating electrical power on the ground that the 
original franchise'given by the Government to the company contained 
‚ the stipulation that the Government iteelf would never take water from 
those rivers to compete against the company. The Government has 
received large sums as rental for the franchise rights, and it claims when 
the franchise was granted and the rent was fixed at approximately 
$125,000 a year that it was pointed out that the company would be 
unable to pay this rent should there be any Government competition, 
and а clause was inserted in order te protect the company. The company 
points out that in the case of an individual an injunction would be granted 
t5 prevent the breach of contract, but when а writ was issued against the 
Government and the Commission, the latter took refuge under the 
provisions of an Act passed by the Government itself, which provided 
that no action could be brought against the Hydro- Electric Commission 
except upon the consent and fiat of the Attorney-General. The latter, 
however, refused his consent, the writ was set aside and the action 
dismissed. The company also claimed that the Provincia] Government 
had no power to close the Courts and to prevent the hearing of the case, 
and that the Act of Parliqment was unconstitutional. . 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate ” says the Сотрав'а 
Italo-Argentina de Electricidad has entered into an agreement for 
the supply of current to the Compaii‘a de Tramways Eléctricos del 
Sud and other important new business. 

An application for a concession of an automatic telephone service 
within the Municipality of Buenos Ayres has been presented to the 
Municipal Commission by La Positiva Co. This is distinct from the 
concession recently asked for by Mr. A. Schwimmer. _ 


Chili.—The “ Review of the River Plate" says a North American 
engineer (Mr. Lawrence) is organising a company, with a capital of 
$10,000,000, to exploit hydraulic power in the South of Chili. The 
electrification of the railways is said to form part of the company’s 
programme. 


Platinum in Spain,—In the report.of the Geological Institute of 
Spain some particulars are given of the investigations made to dis- 
cover platinum in the Serrania de Ronda district. 

From the first limited investigation it was impossible to determine 
the average platinum content of the platiniferous rocks, but some very 
rich zones were found where the ore contains from 2 to 3 grammes of 
platinum per cubic metre. From an economic po'nt of view the nature 
of the platiniferous gravel or sand is excellent, as it has no clay to make 
the washing expensive, and no large rocks to interfere with dredging. 
The deposits are loose peridotite sand found in the river beds at a depth 
of 10 to 15 metres. 

The Spanish Government accepted the documents of the detailed 
findings of the engineers, and arranged for an exhaustive investigation by 
the Geological Institute. In addition to the study of platinum deposits 
an investigation is being made to look into the deposits of magnetite, 
chrome and nickel. The River Verde was chosen for the site of the first 
workings, and up to June, 1916, a distance of nearly 2} miles had been 
covered. The platinum content of this zone, which had been considered 
an average one, increased gradually from 8 centigrammes per cubic metre 
at the lower end to 20 centigrammes per cubic metre at the last point 
worked. The results of the investigation are, therefore, considered very. 
encouraging, but as so small an area has been thoroughly covered, it is 
not yet possible to form an accurate estimate of the potential value of the 
platinum deposits, 

Swedish Е өсітіс Furnaces.—It is stated that a new iron smelting 
works has commenced operations at the Porjus Falls, electrical energy 
being taken from t! e Porjus Falls hydro-electric undertaking. 

T he first furnace produces 8 tons daily ; this will be raised to 20 tons 
with the opening of a second furnace for iron pyrites. A third furnace 
will produce chrome-iron and other alloys. This is stated to be the first 
step in the treatment of North Swedish ore on the spot. The Swedish 
Government has lately been making efforts to encourage the utilisation 
of hydro-electric power in ironworks. 


Switzerland.—The Fedcral Council has issued an order empowering 
the Cantons to take steps to promote economy in the use of coal and 
electric power, including authority to close public estcblishments, 
theatres, &c. | 


MISCELLANEOUS. 


British Industries Fair.—This fair, whic^ is being organised by 
the Board of Trade, will be held in Tee from Feb. 25 to March 9 
next. The work of organisation and of booking exhibitors is being 
proceeded with. The general manager of the fair is Mr. J. M. Freer, 
38, Bath-street, Glasgow. 


Burmese Wolfram.—It is reported that Messrs. Harland & Wolff, 
of Belfast, have acquired an important interest in large wolfram 
deposits in Burma. 


Customs Decisions.—I. is announced that lam: в of patterrs ap- 


proved by the Min‘ster, including incandescent Mazda and New 
Miniature electric Jumps, specially fitted ard peculiarly adapted 
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for microscope work, аге admitted into New Zealend free of import. 
duty. There is, however, а primage duty of 1 per cent. upon such 

Electric! Furnaces.—The installation of electric furnaces cannot 
now be made in this ceuntry except under the permit of the 
Ministry of Munitions. 


Electric Stee].—A recent issue of the “ Iron Age” gives the fol- 


lowing figures of the output of electric steel by six of the leading 
countries during 1916, 1915 and 1913 :— 
| 1916. 1915. 1913. 
Tons. Tons. Tons. 
Germanyt ................... 180,335* 129,000 101,755 
United States ............... 169,918 69,412 30.180 
Great Britain .......... РИИ 49,256 22,000 — 
Austria-Hungaryf ........ es 47,247 23,895 26,837 * 
Салада: „оне е 43,790 61 — 
France ...... T VITIS AN — — 18,000* 
Totals vcccsisiascccsavees 490,546 244,368 176,772 
* Estimated + Metric tons. 


Engineers’ Wages.—At the quarterly meeting of the Executive 
of the Federation of Engineering and Shipbuilding Trades last week 
representations were made from the various branches as to the in- 
adequacy of the 38. award which came into operation on Aug. l. 
The meeting endorsed the protest, and decided to seek an interview 
with the Minister of Labour and the Food Controller on the subject 


Miners’ Wages.—The Executive Committee of the Miners’ Federa- 
tion of Great Britain met the Controller of Coal Mines on Tuesday 
and put before him a request for an increase of 25 per cent. on present. 
earnings. 

The President (Mr. Smillie) and the Vice- President (Mr. Herbert Smith), 
of the Federation, stated the grounds on which the request was based. 
The Controller undertook to lay the matter before the Government and 
to communicate the result to the Secretary of the Federation at the 
earliest possible moment. 

It was reported that the Miners in one of the important Midland areas 
were at present working out their notices, and threatened to come out on 
strike unless an immediate advance in wage was given. The (Controller 
and the Executive of the Miners’ Federation expressed the hope that no 


- action of this kind would be taken until the Government had had time 


to consider the application. 


Munition Workers’ Wages.—One of the causes of industrial un- 
res; is said to be the discrepancy between the wages of skilled men on 
day work and those of semi-skilled on piece-work in munitions 
establishments. | . 

With a view to arriving at an immediate decision as to the гетипега- 
tion of skilled day workers, the Minister of Munitions has appointed a 
Committee to consider and report onthe matter. Major J. W. Hills, M.P., 
‚8 chairman of the Committee, and the Secretary is Mr. John Murray, 
Ministry of Munitions. On the Committec there are representatives 
of the Engineering Employers’ Federation and other Masters’ Associa- 
tions, as well as of the A.S.E. 

Neweastle-on-Tyne Signal Companies.—A joint meeting of the 
electrical section of the Newcastle and Gateshead Chamber of Com- 
merce and the local section of the Institution of Electrical Engineers 
was held last week to hear a statement on the need for raising 
Signal and Electric Light Companies. 

Mr. H. W. Clothier presided, and after Col. Blackett and others had 
spoken, the following resuoltion was carried unanimously :—‘‘ That this 
meeting, representing the electrical industry in Northumberland and 
Durham, gives its whole-hearted support to the proposals of the military 
authorities.” The meeting then divided into two sections, one under 
the direction of Col. Blackett, for conversations with men resident in 
Durham, and the other under Capt. Barnes for men resident in North- 
umberland. The N.E.S. Co. has a special military unit to raise among 
its own men in connection with its own plant. Members were signed on 
and arrangements made with firms’ representatives for individuals and 
firms to spread the news of the requirements in order to raise the 
necessary five signal sections and three electric lighting companies. 

Prohibited and Restricted Exports.—In the list of prohibited and 
restricted exports from the United Kingdom the words in italics 
below have been added :— 

(A) Telegraphs (including wireless) and telephones, and instruments 
and material for, including valves for wireless telegraph apparatus. 

(A) Wire, iron and steel, and articles wholly manufactured thereof. 

(B) Vanadium ore has been added to the list. 


Registration of Directors’ Names.—In a pamphlet by Mr. Неге 
W. Jordan on the Companies (Particulars as to Directors) Act, there 
is a good critical digest of the scope and operation of the Act. It 
is published at 6d. net by Messrs. Jordan & Sons, Chancery-lane, 
London, W.C. 2. 


Royal Assent.—On Aug. 21 the Royal Assent was read to th^ 
following new Acts of Parliament :— 

Expiring Laws Continuance Act, Workmen's Compensation. (War 
Addition) Act, New Ministries Act, Richmond (Surrey) Electricity 
Supply Act. 
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‘Trading with the Enemy:—The Controller ‘of the Foreign Trade 
Department has issued a new consolidating list (No. 334) containing 
the names of over 2,000 persons and firms with whom persons in the 
Un ted Kingdom are forbidden to trade. . s | 


EDUCATIONAL. 


University of Edinburgh.—The next session opens on Oct. 9. The 
preliminary or entrance examination is held in September. There 
are complete courses of instruction in civil, mechanical and electrical 
engineering, qualifying for the degree of §.Sc. in engineering, and 

ing over three years. Particulars of examinations, scholar- 
&hipe, &c., from the Matriculation Office, the University, Edinburgh. 

Armstrong College, Neweastle-on-Tyne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &c, 
Particulars can be obtained from the secretary, Mr. F. Н. Pruen, М.А. 

University College of North Wales.—The new session commences 
in October, and in the electrical engineering department a systematic 
course of instruction is given in electrical measurement and practical 
electricity for students proposing to enter the profession of electrical 
engineer. The fee for the course, which extends over two sessions, 
is £17. 1s. Further information will be supplied by Mr. J. E. Lloyd, 
M.A., Secretary and Registrar. 


Royal Technical College (Glasgow).— The session 1917-18 will begin 
on Sept. 25, and the diploma of the College is granted in civil, 
mechanical and electrical engineering, mining, naval architecture, 
chemistry, metallurgy, &c. The diploma course extends over either 
three or four sessions, and the average fee per session is £12. 12s. 
The Colleze is affiliated to the University of Glasgow, and the degrees 
of the University in engineering and applied chemistry are open to 
its students. Prospectuses may be obtained from the Director. 


City and Guilds Technical College, Finsbury.— The next entrance 
examination will be held.on Sept. 18. The training is adapted to 
the needs of pupils from secondary schools above the age of 15 and 
men who, having served a pupilage or apprenticeship in works, desire 
to go through a more systematic training. There are engineering, 
electrical, physical and chemical laboratories and dynamo rooms. 
The professor of electrical engineering is Prof. W. H. Eccles, D.Sc., 
А.К.С.5., M.L.M.E. Programmes may be obtained from the Regis- 
trar of the College, Leonard-street, Finsbury, E.C. 


TENDERS INVITED AND ACCEPTED. 
Telephone Material. 

The New ZEALAND Post AND TELEGRAPH DEPARTMENT require 
tenders by 4 p.m. Sept. 5 for the supply of 30.000 dry cells for 
telephones, 3000 cards, 2,0 0 watch receiver diaphragms, 15,000 
insulator bolts, and 20,000 cups to fit same. Form of tender, &c., 
from the Storekeeper, Post and Telegraph Department, Christ- 
church, or the Telegraph Engineers, Auckland and Dunedin. 
Meters. 

DvBLIN Electricity Supply Committee invite tenders for single- 
phase and three-phase meters for one year. Tenders to Chairman 
of Committee by noon Sept. 11. 


Rotary Converter. 

BERMONDSEY (London) Borough Council invite tenders for a 
500 kw. rotary converter. Specitications from the borough elec- 
trical engineer, and tenders by noon Sept. 7 to the town clerk, Town 
Hall, Bermondsey, S.E. 

Coal Bunker. | 

BooTLE Corporation invite designs and tenders for erection of an 
Overhead Coal Bunker at Marsh-lane generating station (for at 
least 400 tons of coal). Particulars from the Borough Engineer. 
Tenders to the Town Clerk by noon Sept. 12. 

Electric Lighting. | 

Dunfermline School Board require tenders by 10 a.m. Sept. 6 for 
the electric lighting of a new school at RosvTH. Schedules of 
quantities from the Clerk, 104, High-street, Du: fermline. 


SwANSEA.— The Harbour Trustees have accepted the following 
tenders :— 

British Insulated & Helsby Cables, Ltd., aerial cable, £511. 5s. per mile ; 
W. T. Henley's Telegraph Works Co., 185 yards submarine cable, £351. 
ls. 7d. ; New Switch Gear Construction Co., switchboard, £189. 5s 

GLasaow.—The Corporation has accepted the following tenders 
for the tramways department :— 

Hadfields Limited, special track work ; Edison-Swan Electric Co. and 
General Electric Co., traction lamps ; A. Wiseman (Ltd.), steel pinions ; 
Equipment & Engineering Uo., gear cases. 

WiTNEY.— The Urban Council has accepted the tender of Pritchetts 
& Gold and Electrical Power Storage Со. for the supply «f sturage 
баё у. | 


` Auctioneers, 71, Fleet-street, London, Е.С. 4. 
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SoutHtwp.—The Couhcil has ‘placed the following orders :— 

Ransomes, Sims & Jeffeties, 4 electric 2-ton “ Orwell ” vehicles, with 
electric tipping bodies, and “ Ironclad Exide” batteries, £932 each; 
Sidney Stone & Co., 48 tram seat frames, £1. 14а. each ; Hider Dempster 
& Co., 9 tram wheel centres, £9. 10s. each; J. G. Brill & Co., tramway 
castings and journal boxes, £44. 11s. | | | 


Government Contracts.—_The following tenders were accepted by 
the British Government Departments during July :— 


War Office. —W. Maxwell & Co. and J. Sax & Co., electric bells; Edison Swan Electric 
Co., buzzers; Medical Supply Association, X-ray couches; Stothert & Pitt, cranes ; 
Aster Engineering Co., & О. Stott (Ltd.), generating sets; Craigpark Electric Cable Co., 
gutta percha; Ingram & Kemp. electric instrument terminals; British Insulated & 
Helsby Cables, Spree. Iron Co. and F. Smith & Co., copper wire; Edmundson's 
Electricity Corpn., electric Te installation. 

Post Ofice.— British L. M. Ericsson Mfg. Co., protective apparatus; India Rubber, 
Gutta Percha & Telegraph Works Co., telegraph apparatus; British L. M. Ericsson Mfg. 
Co., Gent & Co., Peel Conner Telephone Works, Siemens Bros. & Co. and Western 
Electric Co., telephone apparatus; Craigpark Electric Cable Co., Fullers Wire & Cable 
Co., General Electric Co., Johnson & Phillips, New Gutta Percha Co., Union Cable Co. 
and Western Electric Co., telegraph cable; British Insulated & Helsby Cables, telep- 
hone cords; Bullers (Ltd.), insulators: C. M. Powell Bros., jointing sleeves; British 
Insulated & Helsby Cables, solder; Bullers (Ltd.), Guest, Keen & Nettlefolds and C. 
Richards & Sons, insulator spindles; British Insulated & Helsby Cables and Siemens 
Bros. & Co., insulated bronze wire. 


APPOINTMENTS VACANT. | 


London County Council invites applications for the position of 
charge shift engineer at their East Greenwich generating station. 
Commencing salary £250, rising by £10 a year to £300. Applications, 
on official form to be obtained from the Clerk of the Council, Council 
Hall, Spring Gardens, 8.W.1, must be in by І p.m. of Sept. 24. 
See advertisement. 

Five assistant foremen are required for service in the gun and shell 
factory, Cossipore (India), one to act as assistant electrical engineer, 
one as first-class turner acquainted with shell machines, one as 
draughtsman and two experienced in the manufacture of fuses and 
able to make own gauges and tools. Engagement tor five year». 
Salary 280 rupees per month, rising by annual increments of 10 rupees 
per month to 320 rupees. Particulars and forms of application from 
the Director-General of Stores, India Office, Whitehall, S.W. 1. See 


advertisement. 


BUSINESS ITEMS. 

Sale by Auction.—Mr. Robert H. Ruddock has been instructed 
by the liquidator of the R. E. T. Construction Co., Ltd. (Mr. A. Page) 
to sell by auction at 1 p.m. on Sept. 4, on the premises (62, Hunslet 
New-road, Leeds), some machine tools, including two Gridley auto- 
matic piston and piston-ring making machines, various lathes and 
other tools, drilling and slotting machines, &c. On view day prior 


to and on morning of sale, and catalogue of Messrs. Josolyne, Miles 


& Co., C.A., 28, King-street, Cheapside, London, E.C. 2, and of the 
See also an adver- 
tisement. k ' 

Plant for Sale.—Oldham Corporation Electricity Committee ad- 
vertise for sale two Willans-Siemens 740 kw. sets. Particulars from 
Mr. F. L. Ogden, joint engineer ard manager, Electricity Works, 
Greenhill, О\ һат. 


LIQUIDATIONS. 


Claims against Rural Districts Electric Undertakings (Ltd.) are 
to be sent by Aug. 31 to Mr. G. W. Brown, 24, Martin’s-lane London, 
E.C. 


Alfred Herbert (France) (Ltd.) is being wound up voluntarily, 
and Mr. D. M. Gimson, 1, Welford-road, Leicester, has been appointed . 
liquidator. Claims to Mr. Simson by Oct. 31. 


A second dividend (1s.) will be payable on Sept. 10 at the office; 
of Messrs. Corfield and Cripwell, 111, Finsbury-pavement, London, 
E.C., in the liquidation of the Leitner Electrical Co. (Ltd.), Maybury, 
Woking. 


CATALOGUES, &c. . 


J. & P. SrEcrALITIES.— Three leaflets have just been issued by 
Messrs. Johnson & Phillips, Ltd., Charlton, London, S.E.7, dealing 
with fuses isolating switches and underground boxes respectively. 

In the first leaflet partichlars and dimensions are given of the tubular 
pattern of J. & P. fuses. The second is devoted to the firm's isolating 
switches. These are suitable for use on h.t. and e.h.t. alternating- 
current circuits for 3,300, 6,600 and 11,000 volts, and they have been 
designed to meet the requirements of the Home Office. The third leaflet 
relates to underground non-disconnecting boxes for all types of cables. 
These boxes are of substantial construction, ample electrical clearances 
and fitted with compound fillifg plugs. The list illustrates the firm's 
Standard range of boxes, but other patterns can also be supplied. 


H. I. INSULATORS.— From the 'Jeffrey-Dewitt Co., Detroit, Mich., 
we have received a pamphlet giving illustrated particulars of the 
J.D. hight-tension disc insulator. The distinguishing feature of the 
insulator is its great thickness of di-electric and perfectly balanced 
field of stress due to the identical metal electrodes above and below. 
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Е - "^ FINANCIAL - 


"MUNICIPAL ACCOUNTS. 


-p 


Aberdeen.—The tramway accounts for the past y year | were received 
‘by the Corporation on Monday. 

The accounts showed that the révenue was £100,073 (an increase of 
£5,745 over that of the previous year) It was-decided that of one-third 
- of the surplus tevenue (amounting to £2,921), £2,000 should be placed to 
Common Good Fund, exe £921 contributed towards cost of city improve- 
‘ments. 

Solton.—Tie tra пут ау department's arc: unts forthe year еласа 
March 31 show gross capital exyerditure £570,063 (increase £490), 
£231,830 has been applied in rcdemption of debt, and depreciation 
fund amounts to £05,405. 

Revenue was £152,930 and working expenses were £83,082, leaving 
gross profit £67,097 (compared with £66,169 last year), in addition to 
£2,751 (£2,332) allowances to employees on service with H.M. Forces. 
Interest and income tax absorbed £16,875 (£13,518), parliamentary 
charges, &c., £3,241 (£2,332) and repayment of loans £17,787 (£17.671). 
£17,022 (£18,544) has been set aside for renewals and £16,000 (£17,000) 
voted in aid of rates. Average total revenue per car-mile Was 13-7d. 
(13-097d.), and working expenses 7:444. (6-78d.), including power. 
Average fare charged per mile was 0-633d. Passengers carried 34,477,902. 
car-miles run 2,078,957 and units used 4,564,776. 

Darwen,—7 he accounts of the tramways department for the усаг 
ended March 31 show gross capital expenditure £89,692 (increase 
£365), of which £37,280 has been rcdecn cd. 

Income on the Darwen section was £13,712 (=14-802d. per car-mile) 
and working expenses were £11,445 (--12-355d.), leaving gross profit 
£2,266, and after providing for interest, sinking fund and principal 
repaid, there was a net deficit of £1,314. 

Income on the Hoddlesden section was £1,981 (= 14-6774. per car- mile) 
and working expenses were £1,887 ( —13: :979d.), leaving gross profit £94. 
After providing for interest and sinking fund the net deficit (after taking 
into account £47 received as interest on investments and bank interest) 
was £710. 

Islington (London).—The accounts of the electricity department 
for the vcar ended March 3I show gross capital слее £577,940 
(increase £9,208). 

Revenue was £82,087 (compared with £69, 660 i in 1915- 16), and working 
and general expenses were £51,129 (£39,051), leaving gross profit £30,958 
(£39,051). Interest required £13,934 (£14,227), and repayment of loans 
£14,226 (£13,559), the net profit being £2,073 (£2,117). Total running 
costs wore 1:184. (1d.) per unit sold, and total cost, including capital 
charges, &c., 1:894. (1-79d.). There are 3,776 (3,618) consumers, and 
total connections are equal to 430,709 (397,278) 30. watt lamps. Maxi- 
mum load was 5,740 kw. (4,989 kw.) and load factor19-18 (19-57) per cent. 
Units generated were 12,342,040 (10,652 980), and sold 9,644,248 
(8,552,729). 

 Leeds.—Since the beginning of April the receipts of the Corporation 
tramways have shown an increase of over £1,000 a week compared 
with 1916. 

Inthe yearended March last the income was £515,806, and it is probable 
that this record will be passed before March 31 next, as nearly half the 
sum has been taken already. Last weck the number of passengers 
(2,373,000) showed an increase of 135,000. The main cause of the greater 
use of the tramways is the restriction of train services and the higher cost 
of railway travelling, with the development of munition works. In the 
past 23, years the tramways department has contributed over £1,000,000 
to the relief of rates, last year’s contribution being £79,000, or the equi- 
valent of a rat: of 834. in the pound. | 

Marylebone (London).— The accounts of the electric supply depart- 
ment for the year ended March 31 show total capital expenditure 
£2,146,058 (increase £4,141), of which £1,708,960 is outstanding. 
£48,286 was paid off during the vear. 

Revenue was £215,034 (compared with £202,640 in previous year), and 
the gross profit, after providing for all expenditure on revenue account, 
including £4,044 for national service allowances and guard expenses, 
was £121,445 (£122,192). Interest and special charges required, £67,841 
(£70,100), repayment of and provision for loans £46,640° (£49,721), 
leaving a net surplus of £6.964 (£2,371). . Coal cost 0-515d. (0- 4654.) 
total working costs were 1-2164. (1-136d.), and capital and special charges 
1:5557d. (1:789d.). Maximum load on feeders was 9,737 kw. (8,986 kw.) 
and load factor 20-7 (20-3) percent. There are 10,800 (10,470) consumers 
connected. Units generated were 24,159,759 (22,251,773) and sold 
17,647,146 (16,069,870). 

The report of the Electric Supply Committee states that the sales and 
publicity department shows a credit balance of £1,464 (£479). The 
aggregate value of apparatus hired out is £11,867. 

Southampton.—The accounts of Фе electricity department for 
the year ended March 31 shows gross capital expenditure £277,759, 
of which £116,694 has been redeemed. 

Revenue was £66,459 (compared with £55,673 in previous year), 
and working expenses were £47,366 (£41,842), leaving gross profit 
£19,092 (£13,830). Interest required £7,496 (£7,592), and redemption 
£8,716 (£8,695), the surplus being £2.880 (against a deficit of £2,437), of 
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ш. £1, 842 has "been — to deas spec ial “expenditure, and 
£1,038 placed to depreciation and renewals fund. Working expenses were 
1-3344. (1-290d.) per unit sohd, and :toal-.expenses, including capital 
charges and АЙ си. expenditure, 1.8424. .(1-902d.). Units generated 
were 9,767,422 (8,994,728) and sold 8,518, 687 (7,784 ,134). . 

10orquay.— The accounts of the electricity department for the year 
| ded Dec. 31 last show gross capital expenditure £86, 616 (increase 

£380) ard stock cancelled ard Lords paid off amount to £24,163. 

Revenue was £16,775 and working and general expenses were £11,896, 
leaving gross profit £4,879. Interest required £1,829, and sinking fund 
£2,796, and the total outgoings on net revenue account, including new 
services, meters and transformers (£500), апа. allowances to employés 
on war service (£651) were £5,869, the net deficit therefore being £960. 
Units generated were 2,452,920, and ‘sold 2,298,376: Total maximum 
demand was 1,315 kw. — - | , | 


..NEW COMPANIES, MORTGAGES AND 


CHARGES, &c. 


NEW COMPANIES. 

JAMES BRIDGE COOPER WORKS (LTD.) (148.305).—Private сот. 
pany, reg. Aug. 24, capital £30,000 in £1 shares, to take over the business 
of the James Bridge Copper Works, formerly carried on by Е. Kreiger as 
Kenneth Page & Co., and to carry on ће busines ч metallurgists, &c. 
Governing director: E. Kreiger. Reg office: , Billiter- buildings, 
E.C. 3. 

PORTABLE ELECTRIC MOTORS (LTD.) (148,223.)— Private company: 
reg. Aug. 14, capital £2,500 in £1 shares, to acquire certain inventions 
and rights relating to portable electric cutters, &c. eement with 
С. Fryer. First directors are :—Lord Clifford of Chudleigh and G. Fryer. 
Reg. office : 121, Victoria-street, S. W.1. | 


. MORTGAGES AND CHARGES. | 

SPENSERS (LTD.)—Debenture for £3,250 dated July 30, 1917, to 
rank pari passu with £7,000 first mortgage debentures and a debenture 
for £750, and in priority to second debentures. 

WRIGHT & WOOD (LTD.'—Particulars of. £1,000 second mortgage 
debentures created Aug. 10, 1917. have been filed, amount of present 
issue being £900. Property charged : Company's undertaking and pro- 
perty, present and future. No trustees. 
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CITY NOTES. 


nnd 


ADELAIDE ELECTRIC SUPPLY CO. (LTD. um of the dividend 
on the 6 per cent. preference shafes for the half-year ended 31st inst. will 


. be made on the 1st prox. 


COMPANIES TO BE STRUCK OFF THE REGISTER. —The following 
companies will be struck off the register of Joint Stock Companies. 
unless cause to the contrary is shown before Nov. 24 :— Advisory Еп. 
gincer’s Corporation, All-British Electrical Co., Alphons Custodis 
Chimney Construction : Co., Fletcher's Electric Fittings, Lighting 
Supplies, Magneta Time Co., Midland Magneto Co., Ship Carbons. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors 
have declared an interim dividend on the preference shares at the rate 
of 6 per cent. per annum (less tax) for the half-year to June 30, and an 
interim dividend on the ordinary shares for thc same period at the rate 
of б per cent. per annum (less tax), both payable on the 15th inst. 

MANGANESE, BRONZE & BRASS CO. (LTD.)—The directors have 
declared an interim dividend of 24 per cent. (less tax) on the ordinary 
shares. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—Holders of 7 per cent! 
first cumulative preference share warrants to bearer of £5 each will 
receive on Sept. 1 payment.of dividend at the rate of 7 per cent. per 
annum for the half-year ending Aug. 31 (less tax) on presentation of 
coupon No. 16 at the Bank of Australasia, 4, Threadneedlc-street, E.C. 

OXFORD ELECTRIC CO. (LTD.)—A half-yearly interim dividend at the 
rate of 5 per cent. per annum (less tax) has been declared. 


TYNESIDE TRAMWAYS & TRAMROADS CO.—The directors’ report 
states that the surplus of receipts over expenses is £7,489. 16s. 10d., 
which, with balance brought forward (£664. 14s. 10d.), makes a total of 
£8,154. lls. 8d. After deducting interest on debentures, loans, &c. 
(£1,012. 6s. 9d.), the available balance is £7,142. 4s. 11d. "The directors 


propose to pay a dividend on the preference shares at the rate of 5 per 


cent. per annum and a dividend on the ordinary shares at the rate of 
4 per cent. per annum (less tax), to place to reserve for renewals, de- 


. preciation and other contingencies, £1,000 and to place to special reserve 


account to meet contingencies, £1,000 ; to set aside for the reduction of 
registration and formation expenses, &c., £389. 1s. 6d. ; leaving to be 
carried forward £1,474. 3s. 5d. The traffic receipts increased by 
£5,038. 158. 5d., compared with the corresponding period of last year. 

UNITED ALKALI CO. (LTD.)—The directors have declared an interim 
dividend of Is. per share (less tax) on the ordinary shares. 


- 
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THE ROUND TABLE. 


By “ KVA.” 


Tais WEEX'8 CHESTNUT.—General Pershing (to chauffeuse, 
who was delayed in driving the official car up to H.Q.) : “ Say, 
you аге two minutes late.” 

Chauffeuse (with a twinkle): “‘ Say, General, you are two 
years late ; get in, and don’t waste any more time." 


Ж * + * 


An American engineer has offered to cut the Channel Tunnel 
in three months. The worst of the Yankees is they never 
like to make a job last! 


* * * * 

One of the mottoes of the Sun Electrical Company's calendar 
reads: '' The only way you can get to Heaven is to work your 
passage." Some of us will want a lot of dope on our wings, I'm 


thinking ! 
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Master of the House (arriving home after a somewhat “ stiff " night at 
the-club to a newly completed job): '' Great Scott ! I told the fool (hic) 
to put one light here, not all these." 

[From “ Glover’s Almanac.” 


* * * * 


London was visited last week by what the lay papers have 
described as a “ wonderful electric storm.” All the writers 
went into raptures over the brilliance of the lightning, and in one 
саве it was remarked upon as “ absolutely silent!" Expert 
observers say it was not lightning at all, but the signals of 
searchlights. I’m inclined to think it was a mirage and that 
the flashes were those of the guns over in France! One sug- 
gestion seems as good as another, though everybody’s agreed 
there was no thunder, not even that of the guns! 


* * $ * 


The war has done a great deal to break down the barrier 
between electricity and gas. I hear that at the Front they are 
now sufficiently intimate to take part conjointly in gas attacks 
on the enemy ; the gas is turned on by electric distance control. 


High inertia machinery. such ae crushing mille, individually 
driven by electric power impose abnormal stresses оп the 
motor starter for which special provision must made. 


short 
Multiple 
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No. 309. MULTIPLE SWITCH STARTERS 
with TOGGLE JOINT interlocking levers 
and HEAVY LAMINATED CONTACTS. 


аве contact starters under such conditions have only а 
ife and reguire constant renewals. 

Lever 3 

service satisfactorily and give full protection to the motor. 


IGRANIC ELECTRIC C9? LT? 147, QUEEN VICTORIA STREET, LONDON. 
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THIRTY-SEVEN YEARS AGO. 
[From Tus Evzoraician, August 28, 1880.] 


BrivisH AssociaTion.—One of the moat interesting applications 
of the telephone yet made will shortly be ready for exhibition. We 
refer to the telephone line just laid down from the Velindra Re. 
servoir to the office of the borough surveyor in the Swansea Town 
Hall. The distance between the two pointe is over 7 miles. Another 
important illustration of the practical uses of electricity will be the 


_ lighting of the Pavilion by the electric light. This work has been 


undertaken gratuitously by the Compagnie Générale d'Eclairage 
Electrique, of Paris. The lighting will be on Jamin's principle, and 
will be under the control of Mr. J. A. Berty, C.E. 

ELECTRICAL APPARATUS FOR CATCHING FisH.—4Àt the exhibition 
of fishing appliances which recently took place at Berlin, a patented 
electrical fishing apparatus attracted considerable attention. This 
consisted of a kind of small boat, worked by a screw, and capable of 
being directed to any required point in the water. On arriving at 
this point the boat anchors itself, and at the same moment the hook 
and line are projected. The boat contains a battery and electro- 
magnetic apparatus, which is set in action by the closing of the 
circuit, this being effected by the slightest pressure upon the hook, 
produced by the fish in the act of taking the bait. The circuit being 
thus closed, the fish is ‘‘ struck," and instantly hauled into the boat, 
a bell being at the same time rung to signify that a capture has taken 
place. The boat is then drawn to shore by means of a cord connect- 
ing it with the bank. The arrangement is, no doubt, very ingenious, 
and consequently is of some interest ; but our angling friends seem 
to be of opinion that a “Дедег” line is far simpler, and at least 
equally efficacious, besides being preferable from the point of view of 


the sportsman. 
a л 


Iron and Steel Trades.—Inthe annual report of the British Steel 
Smelters.and Kindred Trades Association it is stated that steel and 
iron works have been engaged to the utmost of their capacity. 

New plant is being erected, and considerable improvements and exten- 
sions are taking place at many works in various parts of the country. — 
It is estimated that about £15,000,000 additional capital has been 
invested in the industry since the war began, but, notwithstanding this, 
the present production does not satisfy the needs of the Government. 
The additional plant and the demands of the military authorities have 
caused a shortage of labour, and many men have been brought back 
from the Army to help to supply the deficiency. 

MonaziteSupplies.—The Mineral Survey which is being conducted 
in Ceylon (in co-operation with the Imperial Institute) haa led to the 
discovery of beach deposits of monazite sand. i 

Samples of the sand have been investigated by the Imperial Institute 
and the results are so promising that the Government of Ceylon has 
arranged to work the deposits. Suitable British concentrating machinery 
has been selected by the Institute for the purpose and will shortly be 
shipped to the colony. Formerly the monazite deposits jn Brazil were 
the only commercial source of supply of thoria, and these were controlled 
by the German Thorium Syndicate. This monopoly was broken by the 
discovery of extensive deposits of monazite in Travancore (India), во 
rich that samples examined by the Imperial Institute were found to 
contain nearly twice as much thoria as the Brazilian monazite. The 
German syndicate, however, obtained control of the company formed to 
work the Indian deposits, and they continued to exercise a dominating 
influence over the industry till the outbreak of the war. Since then the 
company has been reconstructed and given a British character. 


Power Plants of Canal Supply Boats.—The “ Panama Canal 
Record" for July 18 states that the Canal Board has placed in 
service at each terminal a supply boat for delivering supplies to 
ships. The cargo.hold of each boat has a capacity of about 20 
tons and the boats are equipped with Diesel engines. 

The power plant for these boats consists of a Diesel engine of 120 в.н.р. 
operating at 350 revolutions. 1t drives a propeller 52 in. in diameter Бу, 
30.in. pitch. This engine is started by air, under a pressure of 900 lb. 
and burns a low grade of fuel oil. ‘The auxiliary outfit consists of a 
24-H.P., 4-cycle Palmer petrol engine, connected by clutches and belts 
to an air-compressor, 3-kw. dynamo, a centrifugal pump, gnd е Lun 
all attached to one bedplate. The boat is well ventilated and lighted, 
and, considering its dimengions, embodies characteristics not often seen 
in vessels of its size. 
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For Direct Current. 
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ALL OUTPUTS, SPEEDS AND VOLTAGES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Орток: PALACE PLACE MANSIONS, KENSINGTON CT., W 8. 
Telephone: WzsTkRx 6349. Telegrams: '' SiguMBRALOS, Kens, LONDON.’ 

ы Lamp and Supplies Degt.: 38 & $9, UPPER THAMES STREET, Е.С. 4. 
Lelephonc: Оту 5350 Telegrams: ‘“ S1EMOTOR, CENT., Loxpox.” 
HOME BRANCH ADDRESSES: 

Вівміхонлм—Сепёга! Ho., New St. | MaxcuzesrzR—196, Deansgate, 
Bristo.—30, Bridge Street. Newcastie—64-08, Collingwood 
Carpirr—s9, St. Mary Street. BukrrikLD—22, High St. (Bldgs. 
Grascow-—60, Waterloo Street. SouUTHAMPTON—406, High Street. 
Branches in Principal Towns Abroad. 
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SWITCHGEAR 


| THE 
NEW SWITCHGEAR CONSTRUCTION CO., Ltd. 
SUTTON, SURREY, ENGLAND. 
ABC Code 5th Edition, Telephone: Sutton 773. 
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ELECTRIC’ VEHICLE COST ACCOUNTING SYSTEM. 


" The electric vehicle section of the National Electric Light Associa- 


`` tion recently issued: a report of thé Operating Records Committee, 


setting out а very comprehensive cost accounting system, which is, 
we are informed, being adopted by a number of the prominent 
central stations. | 


The general purpose of the Committee was to devise a complete 
accounting system for the transportation department of public utility 
companies covering electric vehicles, petrol cars, motor cycles and 
horses and wagons. The Committee's report covers the following items : 
(1) A standard classification of accounts, (2) a standard classification of 
statistics for comparison of performance data between companies, (8) 
& form of comparative report for interchange of information, and (4) the 
application of the system to typical installations. The object is to 
enable the companies to present their accounting results in a standardised 
form, thereby making the form readily available for comparison, and 
through such comparison increasing the efficiency of their respective 
transportation departments. It ів also believed that when the operation 
costs of electric vehicles are intelligently contrasted with those of petrol 
and horse-drawn vehicle operation the merits of the electric vehicle will 
be quickly apparent. In this report. the Committee cover the following 
topics: A standard classification of accounts, a standard classification 
of statistics for comparison of performance data between companies, & 
form of comparative report for interchange of information, and applica- 
tion of the system to typical installations. 


STANDARD CLASSIFICATION OF ACCOUNTS. + | 
This classification will cover the details necessary in subdividing the 
transportation expenses which are provided for under account No. 254, 
“ Clearance, Equalisation and Apportionment Accounts," in the standard 
classification of accounts of the N.E.L.A. To conform to this classifica- 
tion it is suggested that the method of numbering used below be adopted. 


254.1 TRANSPORTATION EXPENSE (MOTOR VEHICLES). 
254.11 Operating and Maintenance 254.122 Garage labour. 
254.111 Lubricating oils. . 254.123 General garage expenses 
254.112 Charging current. 254.124 Administration. 
254.113 Gasoline. 254.125 Vehicle taxes and li- 
254.114 Charging and care of censes. 
batteries. 254.13 Fixed Charges. 
254.115 Battery renewals. 254.131 Interest. 
254.116 Tyre renewals. : 254.132 Insurance. 
254.117 Repairs—chassis. - 254.133 Amortisation. 
254.118 Repairs—body. ' 254.14 Operators’ Wages. 
254.119 Sundry expenses. ‚254.15 Suspenses. 
254.12 Overhead Expenses. ` :254.151 Tyre suspense. 
254.121 Garage rent. 204.152 Battery suspense. 


254.2 TRANSPORTATION EXPENSE (HORSE3 AND .WaGONS). 

254.21 Operating & Maintenance. 254.224 Administration. 

254.211 Feeding and bedding. 254.225 Vehicle taxes and li- 

254.212 Medical expenses. i censes. | 

254.213 Repairs—wagons. : 254.23 Fixed Charges. 
254.22 Overhead Expenses. ' 254.231 Interest. 

254.221 Stable rent. 254.232 Insurance. 

254.222 Stable labour. 254.233 Amortisation. 

254.223 Sundry stableexpenses. | 254.24 Drivers’ Wages. 


254.1 TRANSPORTATION EXPENSES (Мотов VEHICLES). 


Charge to this account all expenses, including supplies, electricity, 
petrol, repairs, maintenance, taxes, interest, depreciation, &c., in con- 
nection with the operation of the motor vehicles of the transportation 
department, as covered in the following classification. Subdivide the 
account as follows :— 

254.11 Operating d: Maintenance. 

254.111 Lubricating oil. 

254.112 Charging current. 
(Charge to this account the cost of 
electric energy consumed in charg- 
ing the batteries as measured 
before entering the charging rheo- 
stat.) 

254.12 Overhead Expenses. - 

254.121 Garage rent. 

254.122 Garage labour. 

254.123 Garage exponse. 

254.124 Administration. 

254.125 Vehicle taxes & licenses. 


! 


254.113 Petrol. 
254.114 Charging and care of 
batteries. | 
254.115 Battery renewals. 
254.116 Tyre renewals. 
254.117 Repairs—chassis. 
254.118 Repairs—body. 
254.119 Sundry expenses.: 
254.13 Fixed Charges. 
254.131 Interest. 
254.132 Insurance. 
` 954.133 Amortisation. 
254.14 Operators’ Wages. 
254.15 Suspenaes. | 
254.151 Tyre suspense. 
254.152 Battery suspense. 


254.2 TRANSPORTATION EXPENSE (Horses AND WaGoNs). 
Subdivide this account as follows :— | 
254.21 Operating d: Maintenance. 
254,211 Feeding and bedding. 
254.212 Medical expenses. 


| 254.224 Administration. 
| 
254.213 Repairs—wagons. | 
| 


254.225 Vehicle taxes & licenses. 
254.23 Fixed Charges. 

254.231 Interest. 

254.232 Insurance. 

254.223 Amortisation. 
254.24 Drivers’ Wages. 
,. Classification. 


254.22 Overhead Expenses. 
254.221 Stable rent. 
254.222 Stable labour. 
254.223 Sundry stable expenses. 
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MICA met; 

CUT, SLAB & SPLITTINGS. | THERE 15 A SEARCHLIGHT 
A SE 


MINIMUM STOCK 200,000 Ibs. 


Peerless Leatheroid Insulation. FACTORY EFFICIENCY 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 


Pure Asbestos Woven Tape and Hollow Braid. ы 
Vulcanized Fibre Sheet, Tube and Rod. — 
Ebonite—Sheet, Tube and Red. 


Presspahn and Insulating Papers, Felts, Baize. 
Electrical Pure Rubber and Adhesive Tape. 
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WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER & SONS, 


Telegrame: Hopwood St. Mills, eee re 


Attwaters, Preston, а 
; h Ed ABC 
1098 (med). PRESTON. ано obs. 


— THE — 


OONER or later the Factory Acts will 
compel good lighting. 


Why wait for compulsion, when money 
can be saved by dealing with the matter now? 


NO The greatest waste of to-day is that of 
artificial light in our factories. Millions of 


Mas given 

Universal ADVANGE tons of coal are burnt, and much human 
ЭЕ: эз IN effort is spent, to produce electric light, of 
> а М DR а а ee proportion is wasted in glare, 
ICES. and in the creation of shadows, and thus 
LOW PRICE, à the light which was intended to add to our 
ROBUST, national efficiency is made. to militate 

CHEERY, DELIVERY '. against it. | 
ECONOMICAL FROM . With Simplex Steel Reflectors properly in- 


STOCK. 7. stalled, every ray of light is diverted to 
useful work, there is no glare, and there is 
*Efficiency and Economy." 


Simplex Conduits Limited 


Works:. Garrison Lane, BIRMINGHAM 


Write for LIST G (Fires and Cookers), ' 113-17, Charing Cross Rd., London, ж.с. 96, Whitechapel, Liverpool. 
: M pert Stiedt, Manchester. 6, White Horse St., Leeds. 

to Sole Mann ure : : , Waterloo Street, Glasgow. 14, Heathfield St.,Swansea. 

facturers— ‘ 61, High Bridge, Newcastle. 4, Westgate St., Cardiff. 


11, Denmark Street, Bristol, I,Crimon Place, Aberdeen. 


THE ARORA CO., LOUGHBOROUGH. ` 281-3. Attercliffe Common, Sheffield. 
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Electrical Testing 


Laboratories 
(U.S.A.) 


Acceptance Tests of Machinery and 
Materials for Export. 


Electrical, Photometrical, Mechanical 
and Chemical Tests and Investigations 
at the Laboratories in New York or any- 
where in the United States of America. 


80th Street and East End Avenue, 
New York, N.Y. | 


NoTE.—Through the courtesy of “The 

Electrician," copies of a booklet де. - 

scribing the Laboratories and its work, 

and listing testing fees, may beobtained 
from its London Office. 
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STANDABD STATISTICS FOR COMPARISON OF PERYOBMANCE Data 
BETWEEN VARIOUS COMPANIBS. 
It is recommended that the following data be kept by all companies 
in order that the results shown may be comparable. 


l. Capacity. (In the case of 3. Batteries. 
trucks, both petrol and electric, 4. Classes of service and number. 
_ this item covers the rated carryin 5. Average investment per vehicle 
capacity of the vehicle, кке 6. Average age of vehicle. | 
in pounds; in the case of pas- 7. Description of tyres. 
senger vehicles, the rated carrying 8. Number of cars in company’s 
capacity expressed in the number | garage. 
of persons.) ` 9. Number of cars in outside 
2. Make and number reported. garages. | 


The Standard Performance data to be kept by all companies adopting 
the methods recommended by this Committee should be reported in 
'" Average Performance per Vehicle," and should cover the following 
items :— 

10. Miles travelled. 

11. Kilowatt-hours charging. 
12. Gallons of petrol. 

13. Miles per kilowatt-hour. a 
14. Miles per gallon of petrol. 18. Miles covered per work day in 
15. Days actually used. use. 

Form oF COMPARATIVE REPORT FOR INTERCHANGE OF INFORMATION. 

The Committee has arranged the data to be exchanged in a form which 
will be of very material service to the various companies. | 

APPLICATION OF SYSTEM TO TYPICAL INSTALLATIONS. 

The ultimate object in the adoption of the standard system of ac- 
counting is to enable the companies to present their accounting results 
in a standardised form The work of the Committee would be almost 
valueless without definite action on the subject of the interchange of 
information. Eight of the large companies, through their representa- 
tives on the Committee, agreed to interchange reports. 


16. Work days out of commission 
for maintenance. Я 

17. Work days available but not 
used 


ELECTRIC POWER IN BITUMINOUS COAL MINES. 


At the recent war convention of the American Institute of Elec- 


trical Engineers Mr. R. L. Kingland submitted a Paper dealing with | 


the best form of electric power for a bituminous coal mine. 


The '* Electrical World ” reports that for the larger mines a three-phase 
60-cycle system, with voltage high enough to permit & 10 per cent. power 


. loss, is considered the most practical scheme. Three hundred volts with 
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an allowable fluctuation of 10 per cent. is favoured for underground 
portable machines, but medium or high voltages can be used safely for 


. stationary machines if proper protection is afforded. Haulage is one of 


the chief factors determining the form of electric power to use under- 
ground. As no practical means has been developed for heavy haulage 
by the use of alternating currents, it is necessary to use direct current. 
Synchronous converters delivering 300.volt direct current can be in- 
stalled above and below the ground where necessary, thus reducing the 
amount of ор. required in the mine to а mihimum. In small mines 
locomotive haulage cannot be used to advantage, and all machinery may 
be run with alternating current if available. _ 

For concentrated loads of 100 н.р. or over the author found that 
separate lead-covered steel-armoured cables leading direct from the 
surface through special bore holes were very satisfactory for supplying 
alternating current for pressures up to 11,000 volts. For underground 
distributien bare copper wire is used extensively. | 

With proper voltage the squirrel-cage induction motor is ideal for 


. driving the chain machines used for cutting coal. ,However, shunt or 


compound-wound motors are most frequently used for certain reasons. 
For drilling machines a constant-speed motor is required. А high 
starting torque is not necessary. Motors for coal-loading machines 
should have the same characteristics as those for coal-cutting machines. 
For the small pumps used for delivering drainage water to one or more 
central points the same form of poser should be used as is employed for 
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from these central points should be treated as concentrated loads. Under- 
ground lighting can be most easily accomplished by the power that is 
used for other purposes where the lamps are required. 

Shop drive and lighting should depend on the primary source of power, 
as they ‘may be requi 
down. ‘They should not depend on the operation of any more machinery 
than is absolutely necessary. Ventilation is of first impprtance in a 
great many bituminous coal mines, so it is necessary to have very reliable 
equipment. The squirrel-cage induction motor is especially suitable for 
this service as it is the most rugged as well as the simplest form of electric 
motor. If alternating-current power is not available, shunt motors 
should be used, but the commutators prevent the same reliable service 
being given as by the induction motors. 


- -ee Á - ———— 


NEW SOUTH WALES MINING. 


The annual report of the New South Wales Dept. of Mines has 
been issued, and states that the value of the mineral prcduction of 
the State during 1916 was £10,975,742, an increase of £911,173, 
mainly due to the high prices of copper, lead, zinc, &c. 

At most of the large collieries, and more particularly at those having 
electrical installations for power purposes, the shaft bottoms, sidings, 
main flats, and clipping on stations, are all lighted by incandescent 
electric lamps. Clusters of electric lights are provided in the sinkings at 
Aberdare Central and Aberdare South Collieries. There is increased 
efficiency in the sinking due to the electric light, and it is also much 
more comfortable for the men than any other kind of lighting. While 
many of the large collieries have a few electric safety-lamps for the use 
of officials only, and in case of special emergency—such as where it is 
imperatiye that travelling should be done for short periods in gassy 
atmospheres—there are only two mines which are at present using elec- 
tric safety-lamps in the face workings—viz., Dudley, where about 20 
(designed and made locally) are in daily use; and 360 Wolf lamps, at 
South Bulli Colliery. 

In the report of the consulting electrical engineer (Mr. W. Corin) it 
is stated that the draft revision of the electrical special rules has been 
completed. In connection with the proposed State coal mine a suitable 
site has been selected for a power station, which will supply electric power 
for all mining and industrial purposes, pumping water, &c., in Lithgow 
and neighbourhood and in the Blue Mountain district. | 

In the report of the electrical inspector of coal mines (Mr. J. Е. Dent) 
a list is given of over 50 mines in which electrical appliances are used and 
inspections were made. Only one electrical accident occurred during 
the year. An engine fitter working at night time in a fitting shop 
pttempted to tap on an extra light to the motor leads, and in so doing 
‘caused a short circuit. The flash affected his eyes, causing partial 
blindness for about three days, In general, the conditions of the elec- 
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experienced in keeping the various installations in conformity with th 
rules, and considering the extent to which electricity is now used i 
mining operations, both above and below ground, it is pleasing to nott 
how well the plants are maintained, and also the care exercised by the. 
‘officials and workmen in the use of same. T 
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TORONTO HYDRO-ELECTRIC SYSTEM. 


The sixth annual report of the Toronto Hydro-Electric System 
for the y ar ended Dec. 31 last states that the gross income}was 
$1,706,177, and after deducting costs of generation and of operation 
and management the surplus was $634,042. Interest, sinking fund 
and depreciation abs rbed $615,646, leaving a net surplus of $18,396. 

In the report of the general manager (Mr. H. H. Couzens) it is pointed 
out that the gross income represents an increase of 5-3 per cent. over 
that of 1915, and that the increase in the commercial income was 5:5 per 
cent. The year’s commercial income amounted to 67 per cent. of the 
total. The total units sold increased by approximately 27 per cent. ; 
the total revenuc increased by 6 per cent. in spite of rate reductions ; 
the total number of private customers is 43,460, with a connected load 


of 70,500 kw.-hours, The capital expenditure amounts to $6,902,000 3 


the sustained 20-minute peak load on Dec. 4, 1916, was 47,165 H.P. ; 
the average revenue per unit for the whole system was 1:2 cents in 1916, 
compared with 1-44 cents in 1915. The total number of units sold is 
139,000,000, compared with 109,000,000 in 1915, and 83,000,000 in 1914. 


The total cost of operation and maintenance shows a consistent decrease _ 


from $550,000 in 1914 to $548,000 in 1915 and last year to $543,000. 
Over 18,500 pieces of electrical apparatus were sold from the hydro. 
electric shop (excluding lamps), an increase of more than 30 per cent. 
over the previous year. A branch demonstration sales office has been 
opened in connection with the new Carlaw-avenue sub-station, which 
provides facilities for the patrons of the system in the eastern section of 
the city. The total assets of the system were $8,882,171—viz., fixed 
assets, $7,501,186 ; stores on hand, $425,259; accounts receivable, 
$241,461; capital funds in hands of city treasurer and cash in bank, 
$710,141. The necessary amounts have been set aside for interest, 
depreciation and sinking funds, in accordance with the regular policy 
of the commissioners, which is to set aside out of earnings from year to 
year the following sums: (1) The amount necessary to meet all interest 
.on the debenture issue for the purchase of the enterprise ; (2) the amount 
necessary to constitute a sinking fund, which, accumulating at a given 


rate of interest, shall be sufficient to pay for the debentures at maturity ; 


(3) the amount necessary to accumulate by the end of the life of the 
various items of the plant a fund sufficient to replace the same without. 
making any further demands upon the city for new issues of debentures 
for replecing apparatus. | 
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Tests оп Oil Switches. 

THE article under the above title abstracted on another 
page 1s particularly interesting as showing that, in spite of war 
conditions, the technical development of the electrical industry 
in Germany is receiving very considerable attention. In fact, 
the description of the special testing installation put down by 
the Allgemeine Elektricitiits Gesellschaft, whereby oil switches 
may ‘be tested under short-circuit loads up to 600,000 k.v.a., is 
likely to make British switchgear engineers’ '* mouths water.” 
There can be no doubt that for the development of such appa- 
ratus in this country at the present moment the position of 
affairs is most unsatisfactory. Few engineers will deny that 
to-day the limiting feature of high-voltage transmission lies 
in the switchgear, and it follows that if we are to take a leading 
place in the future development of such work similar testing 
facilities will have to be placed at our disposal. In Germany 
and America, owing to the more centralised control of the elec- 
trical industry, it is possible for the big manufacturing con- 
cerns in those countries to incur the expense of providing the 
plant and supporting the experimental staff necessarv. More- 
over, owing to the co-operation which exists among the leading 
firms in those countries, experimental data when obtained are 
immediately available to the great majority of the factories 
which need them. With us, for good or ill, the electrical 
manufacturing industry is divided up among a considerable 
number of relativelv small concerns, which have, as yet, hardly 
learned the rudiments of co-operative action. The result of 
this is at once seen whenever an attempt is made to enter the 
world’s markets in many directions. 
vours are made to supply some of the requirements in high 
voltage switchgear of the Italian power stations, one is at once 
met with the demand to supply switches and other goods made 
in accordance with the German V.D.E. Rules. lf it were pos- 
sible to meet this difficulty by pointing out that British Rules 
and Standards existed which were as good as the German, the 


If, for example, endea- . 


were to incur the expense of laving down such plant, the 
results obtained would, it is highly probable, be regarded as 


priv ate propertv, and would only become diffused among 
engineers after many years. 


The Need for a National Effort. 

IT is our firm conviction that real progress in this, as in many 
other directions, can onlv be made, under the conditions 
obtaining in the British electrical industry, by a national 
institution supported by public funds. The niggardly granting 
of a few hundred pounds for researches on such subjects, 
which is as far as we have got at present, is simply playing 
with the matter. What is wanted is a strong body of first class 
engineers with large funds at their disposal, who can devote 
their whole time and energy to the elucidation of such prob- 
lems. It is possible that this could be obtained by a develop- 
ment in tbe direction indicated of the work of the National 
Physical Laboratory. We are, however, doubtful of this. 
The organisation of the American Bureau of Standards appears 
to us to be more on the lines required. As regards the subject 
matter of the article itself, we would recommend this to the 
earnest consideration of all persons interested in high-voltage 
power transmission work. Particularly interesting is the clear- 
ing up of the question of current limiting reactances versus. 
resistance switches. The results obtained with the new de- 
yices for increasing the rupturing speed of the switches are 
remarkable. Unfortunately the authors do not describe the 
construction of the apparatus in any detail. But this is not 
surprising, seeing that the tests were carried out and pub- 
lished by the manufacturers themselves. 


Reform of the Consular Service. 


WE are glad to note that the Government have at length 
decided to take definite steps in the reform of the consular 
Service, and that the development of the Commercial Intelli- 
gence Department and a wide extension of the system of Trade 
Commissioners within the Empire is to be taken in hand. 
The Foreign Office have also elaborated schemes for strengthen- 
ing and developing the Commercial Attaché and Consular 
Services and of inc.easing their utility to British trade. Some 
difficulty, however, has been experienced in defining and 
adjusting the limits of responsibility of the Foreign Office and 
the Board of Trade. Obviously, dual control is liable to give 
rise, to inefficient service, and should, therefore, be eliminated. 
In order to consider these and other kindred matters, a com- 
mittee was appointed last January, with Lord FARINGDON as 
Chairman, but failed to come to a unanimous agreement. Two 
main questions were under consideration. The first was 
whether the Foreign Office or the Bcard of Trade should control 
the Commercial Intelligence Service abroad, which is rendered 
by the Commercial Attachés. Upon this point the Committee 
agreed unanimously that the control of the Commercial 
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Attaché should be left to the Foreign Office acting in close 
consultation with the Board of Trade, and that both this 
service and the Consular service should be enlarged and im- 
proved. With this object in view a committee, on which the 
Treasury and the Board of Trade are represented, together 
with representatives of the Association of Chambe.s of Com- 
merce and the Federation of British Industries, has been 
appointed by the Foreign Office to consider what changes are 
desirable in the allocation of posts and in the rates of pay of 
Commercial Attachés and Consular Services. The cther 
question referred to the Committee was whether the work of 
collating and distributing commercial intelligence from foreign 
countries among the commercial community of this country 
should be continued to be performed by the Department of 
Commercial Intelligence of the Board of Trade or should be 
deal, with by a Department to be created at the Foreign Office. 
Here the Chairman and the representative of the Board of Trade 
were in favour ot this part of the work being left in the hands 
of the Board of Trade, whereas the majority of the Committee 
favoured the transfer of the work to the Foreign Office. 


The New Scheme. 


THE whole question has now been further considered by the 
two Departments concerned, and it has been decided to create 
an enlarged Commercial Intelligence Department, the 
control of which will be in the hands of a new Parliamentary 
Secretary, who will occupy the position of that of additional 
Parliamentary Secretary at the Board of Trade and also addi- 
tional Parliamentary Under-Secretary for Foreign Affairs 
This Parliamentary Secretary will, therefore, act as a link 
between these two Departments. The official head of the new 
Department will be an officer appointed jointly by the Presi- 
dent of the Board of Trade and the Secretary of State for 
Foreign Affairs. The Trade Commissioners will, as hithertc, 
be controlled by the Board of Trade, and the control of the 
Commercial Attachés and Consular Service will be in the hands 
оће Foreign Office, but the new Department will deal with all 
commercial intelligence, and will make the necessary arrange- 
ments for keeping the overseas services in close touch with the 
commercial classes in this country. There will be a constant 
interchange of staff between the Department and both the 
Foreign Office and the Board of Trade, so as to get members 
thoroughly acquainted with the work. Further, the Depart- 
ment will be assisted by an Advisory Committee of business 
men, and it 1s hoped that it will be possible to arrange for a 
sub-committee of this Committce to meet at frequent intervals 
in order to advise the Department on its current work. It 
appears to us that this scheme is certainly a move in the right 
diection, though there are many details on which the public 
will wish to have further infomation. . In comparing the pro- 
posed scheme with that suggested by the Federation of British 
Industries it appears that the responsibility of the Foreign 
Office is more limited than was proposed in that report. Pos- 
siblv a kind of joint department may bo.the most satisfactory 
solution, though most people have now become suspicious of the 
efficiency of the Boa.d of Trade in commercial matters. 
Undoubtedly, one of the most important points is the question 
of stimulus in Gove:nment work, on which stress was laid in 
the F.B.1. report. We trust that this matter will not be over- 
looked. There are also many evils in ou: present system, such 
as the transfer of officials from one consulate to another, 
whereby their local knowledge becomes useless, and the large 
number of unpaid officials, who in the very nature of things 
cannot give an efficient service. We trust that the attempt to 
remedy the pzesent state of affairs will not be made by adopting 

anv half measures. 
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Glass Technology at Sheffield.—The new department at 
Sheffield University, which has erected an experimental glass 
house, should be watched with close interest. It is to be hoped 
that the work carried on there will be helpful to makers of 
lamps and glass reflectors, &c. It is stated that special in- 


. struction is now being given in glass-blowing—an art in- 


sufficiently cultivated in this country before the war, and it is 
suggested that this work is well worth the attention of dis- 
charged soldiers. 


Institute of Metals.—The annual autumn meeting of th 
Institute of Metals will be held on Wednesday, September 19th, 
in the rooms of the Chemical Society, Burlington House, 
London, when a number of Papers will be read. Invitations 
to be present at the meeting can be obtained by non-members 
on application to the secretary, Mr. G. Shaw Scott, M.Sc., 36, 
Victoria-street, S. W.1. So great is the present interest in 
metallurgical matters that the membership of the Institute has 
increased, we are informed, since January lst last by over 
30 per cent. 


Water-Power Development in France.—According to 
" L'Industrie Electrique," the war has had a remarkable 
effect in stimulating the development of water-power in 
France. The water-falls in the French Alps are being utilised 
to an ever-increasing extent, and power-houses of a total 
capacity of 40,000 h.p. are in course of erection. Electro- 
metallurgical and electrochemical work in their vicinity has 
been greatly developed, and it is calculated that if all these 
sources of power were fullv exploited as much as 15 billion kw. 
per annum would be available. 


Municipal Tramways Association.— The 16th annual general 
meeting of this association will be held at Blackpool on Thurs- 
day and Friday, September 20th and 21st. On the Thursday, 
after the presidential address by Mr. Henry Mozley, a Paper 
will be read on " Notes on Tramway Finance," by Messrs. J. 
Barnard, G. W. Holford and P. Priestly, followed by a dis- 
cussion on “ Rule of Footpath,” introduced by Mr. J. Dal- 
rymple. On the afternoon of the same day a Paper on “ Dif- 
ferentiation in Fares for Workmen and other Passengers on 
Tramways " will be read by Mr. W. Murray, and there will be 
a discussion on * Development of Tramways,” introduced by 


Mr. Arthur Ellis. The Friday will be occupied by business 
meetings. | 


Junior Institution of Engineers.—The Junior Institution of 
Engineers has instituted a ‘‘ Cadet Associate Membership,” 
whereby engineering pupils in works or college (day or evening 
students) may be registered for a nominal yearly fee of 5s, 
It is open to youths of 15 years and over who are still under- 
going training, and who, as certified by a principal of a tech- 
nical college or head of department of an engineering works, 
are making satisfactory progress in the development of their 
abilities as engineer pupils. The registration as a Cadet 
Associate Member of the J.-E. is for one year only, and 
renewals can only be accepted when satisfactory progress and 
development is vouched for by a responsible authority under 
whom the applicant is serving. The Institution undertakes 
certain duties in regard to these cadets, which are set forth 1n a 
pamphlet which may be obtained upon application to the 
Secretary, 39, Victoria-strect, Westminster, S.W. 1. 


Early Electric Lighting in Trains.—The “ Railway 
Gazette” refers to some of the earliest examples of electric 
train-lighting in the country. An experimental run was under- 
taken by the London, Biighton & South Coast Railway 1n 
October, 1881. A Pullman car was run between London and 
Brighton, twelve incandescent lamps being used, and the 
current supplied from a battery ot 32 cells, capable of supplying 
light for six hours. This battery was carriedjunder the car 
and had to be removed every night for charging. {About the 
same time the North British Railway equippedea train with 
electric lighting, current being supplied from a small rotary 
steam engine and dynamo fixed on the locomotive. In 1888 
the London, Brighton & South-Coast Railway fitted up three 
trains with Stroudley’s system, utilising a dynamo in the 
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guard’s van, driven from one of the axles by a belt through 
the floor, a lead battery being used to supplement the dynamo. 
In the next few years 20 trains were similarly equipped. 
From 1894 onwards many svstems were introduced, and electric 
lighting of separately equipped carriages now forms a more or 
less standadised feature of passenger rolling-stock equipment. - 


Phototelegraphy between Berlin and Constantinople.— 
According to the " Annales des Postes, Télégraphes et Télé- 
phones," Dr. Korn proposes to introduce his system for the 
telegraphic transmission of pictures on the Berlin-Vienna- 
Sophia-Constantinople-Bagdad route. For this purpose either 
telegraphic or telephonic connections could’ be utilised. So 
far es telephone connections are concerned, one could conceive 
sations at Vienna and Budapest in connection with Beilin, 
сле lines being occupied for a quarter of an hour only. In these 
circumstances pictures of an event taking place inthe afternoon 
could appear the next day in the Vienna journals. Trans- 
miston for longer. distances (e.g., from Berlin to Constanti- 
nople) would involve the use of telegraphic lines, which would 
enable an ordinary photograph to be transmitted in about an 
hour. The chief expense involved is the occupation of tele- 
geaph and telephone lines between sch distances, bat it is 
thought that the Governments of the four countries concerned 
might grant very moderate rates if the lines were only used 
during hours when there is little or no traftic. 


, Eadio- Telephones for Load Dispatching.—At the present 

time the United States Government has forbidden the use of 
wireless telegraph and telephone equipment, except under its 
supervision, but it is stated in the " Electrical World” that 
the Public Service Co. in Northern lllinois is already con- 
sidering the use of radio-telephone connection for load-dis- 
patehing in the future. "Two radio-telephone sets are being 
installed between sections 150 miles apart, and are being tested 
with the co-operation of the United States Navy Department. 
Should the units prove satisfactory, one will probably be 
Installed in the system operator's office at the new generating 
station at Joliet (I), and the other at the company s generat- 
Ing station at Blue Water Island. This connection will 
facilitate load-dispatching in emergencies caused by failure 
of the company's private metallic circuit line. Ultimately 
the system will be applied to other distribution centres. The 
use of radio-telephones was preferred to wireless telegraphy 
on the ground that it avoids a knowledge of the Morse Code, 
and Fo enables messages to be transmitted with greater 
speed. 


The Absolute Measurement of Sound.—Accurate sound- 
casurements present very great difficulties, one of the chief 
Which is the absence of any agreed standard source. Recent 
tempts have been made to deal with this side of the problem 
Messrs. H. D. Arnold and G. B. Crandall, and by Mr. E. С. 
ente respectivelv, the investigations in both cases being 
summarised in the " Physical Review.” The first-named 
Investigators propose the use of a thermophone, the action 
of which is based on the fact that an acoustic effect is produced 
when an alternating current flows through a thin conductor. 
it 18 suggested that the thermophone can be used (a) as а 
Precision source of sound at any frequency, and (b) as a source 
of sound of known relative loudness at different frequencies 
throughout the acoustic range. In the other researches men- 
toned the source ot sound is a condenser transmitter of the 
electrostatic type. A stretched steel diaphragm and a metal 
plate with air between them, forming a condenser, will give 
Cut anote when subjected to an alternating P.D., owing to the 
Varying electrostatic stress between the metal parts. This 
apparatus was calibrated over a wide range of frequencies, and 
the efficiency can be made uniform for frequencies up to 10,000 
cycles per second. When properly calibrated this apparatus is 
also regarded as a precision source of sound and can be applied 
to the measurement of sound at any of the frequencies within 
the wide range available. 


The Future of the British X-Ray Industry.—An address 
Cn the above subject by Mr. Geoffrey Pearce is published in 
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the last issue of the “ Journal " of the Röntgen Society. Im 
reviewing the British Róntgen Ray industry Mr. Pearce 
mentions an experience that is unfortunately true of many 
other industries in this country.. So far as efficient work 13 
concerned we have no reason to fear comparison with other 
nations; but most of the new appliances have originated 
elsewhere either in Germany Austria or America. No doubt, 
as Mr. Pearce states, Germany's geographical position facili- 
tating intercourse with medical experts in other countries has. 
been of great assistance. But this freedom of intercourse 1s. 
also due to.the thorough wav in which German Universities 
and hospitals have studied the subject. Students from Italy, 
Spain, South America and the United States, for example, 
frequently attend German Universities to complete their 
training, and thus a favourable opening for trade 1s built up. 
In this country research. propaganda and publicity all deserve 
more attention from manufacturers, and it is asked whether 
we cannot establish in London something resembling the 
Röntgen Congress in Berlin. Prof. A. W. Porter , who opened 
the discussion, likewise emphasised the need for better facilities 
for research ; and Mr. R. 5. Wright referred to the deep-seated 
impression amongst doctors that the best apparatus invariably 
comes {from abroad. It may be true that in many directions 
British manufacturers have lagged behind; but it is a pity... 
that the pioneering work that has been done in this country 
is so little known. ` | 


OBITUARY. 


Pror. A. Е. Ganz.—The death of Prof. Albert Е. Ganz is. 
announced. . Prof. Ganz, who was 45 years of age, had been 
Professor of Electrical Engineering at the Stevens Institute of Tech- 
nology, Hoboken, N.J., since 19802. He was the author of many 
contributions to American journals on corrosion by electrolysis, {е 


DEATHS ON ACTIVE SERVICE. —The following deaths on active 
service are reported :— 

Bombardier W. Bingley (R. F. A.), formerly in the India Rubber Co.’s 
general office, has been killed in action. 

Pte. Geo. Owen (Welsh Regt.), formerly a Cardiff tramcar driver, has. 
been killed in action. | | | | 

Pte. John Johnson (156 Essex), who was formerly a Burnley tramcar 
conductor, is now officially presumed dead. He had previously been 
reported missing. 

Gunner A. Wheadon (R.F.A.), another Burnley tramway employee , 
has been killed in action. » 

Corpl. Сео. Child (Scottish Rifles), who was formerly a tramcar con- 
ductor at Colne, has died in action, 

Pte. J. Kinsey (K. О. Lancaster Regt.), who was formerly employed 
at Blackpool electricity works, has been killed. , 

Pte. Chas. Sayle, a Blackpool and Fleetwood tramwayman, has died 
in action. | | 


PERSONAL. 
The Sultan of Egypt has conferred the Order of the Nile, Fourth 
Class, upon Mr. 5. Dennett, Superintending Engineer of Sudan 
Government Posts and Telegraphs. | 


Mr. A. Hollingworth, of Huddersfield, has been offered the post | 
of manager of Holmfirth Urban Council's electricity department. 


NAVAL APPOINTMENT.—Mr. Walter Turnbull, warrant telegraphist, . 
has been appointed a commissioned telegraphist as from Aug. 31. 


ARRANGEMENTS FOR THE WEEE. 


SATURDAY, Sept. 8th. 
BIRMINGHAM AND DISTRICT ELECTRIC (тов. 
7 p.m. At the Swan Hotel, New-street, Birmingham. Paper on 


“The Manufacture of Commutators for Electrical Machinery," 
by Mr. A. F. Green, Ё 


TUESDAY, Sept. 11th. 
CIRCLE OF SCIENTIFIC, TECHNICAL AND TRADE JOURNALISTS. 
4.30 p In n Hall of the Institute of Journalists, Tudor-street, 
ndon, Е.С. Paper on “ Industrial Reconstruction," by 
Mr. E. J. P. Benn. dic 


= 
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TESTS ON OIL SWITCHES.* 


"m 


The disturbahces caused by short-circuits present some of the 
greatest difficulties in the handling of the transmission of energy on 
a large scale by high-tension alternating currents. The most im- 


portant precautions that have to be taken include the provision of 
means to deal with the mechanical strains set up and to secure 
satisfactory interruption of the current at the switch-contacts. 
The theory of the phenomena occurring during the process of 
switching-off is still very obscure and the development of modern 
oil-switches has taken place on empirical lines. without the support 
of experiment. 
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It is true that a certain number of tests have been made by 
various engineers in charge of large generating stations, bu the 
list is short and the sco e has been of necessity limited Ьу ccn- 
siderations of safety to the plant and on this account systematic 
tests have not been possible. | 

In the year 1€01 the General Electric Co. carried out short- 
circuit tests at Niagara on three machines of 3,750 k.v.a. each at 
2,200 volts, the results of which are not yet published. In 1911 
tests were made in Chicago at the Fisk-street Station of 12,000 k.v.a., 
9,000 volts. These have been described by Merriam f and 
Schuchardt and Schweitzer f. The oscillograms referring to these 
tests were reproduced without scales of voltages and currents. The 
maximum apparent three-phase short-circuit was 164,000 k.v.a. and 
the maximum three-phase energy developed at the switch-contacts 
was 71,200 k.v.a. Vogelsang $ describes an experiment made in 
Norway in 1911 in which five generators of 3,400 kw., 12,000 volts, 
were connected in parallel. Only one short-circuit test was made 
and oscilograms and particulars of the magnitude of the short- 
circuit current have not been published. Marguerre f published the 
results of tests on five types of oil-switches using three generators 
of a combined capacity of 50,000 k.v.a. at 10,500 volts. The highest 
power at the switch was only 42,400 k.v.a. at 10,300 volta (21,200 kw. 
at сов Q—0-5). No short-circuits were made, and the object of the 
tests was to obtain results at low power factors. Recently the 
commission on high tension apparatus appointed by the Institution 
of Swiss Electrica! Engineers has issued а report in the name of 
B. Bauer.| For these tests one generator of 1.100 kw., three-phase, 
at 8,000 volte of the Benznau station was available. Short-circuits 
were not investigated, but the tests were made at various voltages 
and power-factors with loads of different magnitudes adjusted before 
the operation of the switches. The highest power at the switch was 
900 k.v.a. at cos ọ= 1, single-phase. 

The Allgemeine Elektricitüts-Gesellschaft have carried out tests 
~ from time to time at various stations installed by them, but it was 
decided to construct a permanent testing station, in which the 
problems connected with the operation of oil-switches could be 
systematically examined. This installation is described below, 
together with a selection from the tests that have been performed 
there. The plant is being used to study in an exhaustive manner 
the effects of short-circuits on transformer windings, rotary con- 
verters and relays and the action of fuses and air- and oil-switches 
on short-circuits. 


* Abstract of an article in the '' Elektrotechnische Zeitschrift," Nos, 
46 & 47, Vol. XXXVIL 

t ‘ Proc." Am. Inst. El. Eng., July 1911, p. 1431. 

1 '" Proc." Am. Inst. El. Eng., July 1911, p. 1669. 

$ '" Elektrotechnische Zeitschrift," 1913, p. 1. 

€ '' Elektrotechnische Zeitschrift," 1912, p. 709. 

| Bulletin of the Schweitzer Elektrotechn. Verein, 1915, Vol. VIII. 
Abstract “ Electrician " March 3, 1916. 


BY DR. GEORG STERN AND JOSEF B!ERMANNS. 


The laboratory consists of two main parts, a closed room con- 
taining the machines, auxiliary apparatus and measuring instru. 
ments and an open-air installation, in which the oil-switches are in- 
stalled. А large three-phase generator is coupled by an elastic 
coupling to а 1,100 kw. three-phase synchronous motor, and its 
excitation is supplied by a 130-kw. rotary converter. А single- 
phase transformer of rated capacity 15,000 k.v.a. at 85,000 volts, 
may be interposed between the generator and the switch under test. 
The generator has at its maximum voltage of 7,500 volts a rated 
capacity of 15,000 k.v.a.' It runs at 200 revs. per min. and has 
12 poles. The effective leakage reactance is about 6 per cent. and 
so very high momentary currents are obtainable. The rotating 
field-system weighs £0,000 kg. and its flywheel effect (112,000 kgm.?) 
is во great that the driving motor need not be disconnected from the 
line during the short-circuits. The generator drops about 5 per cent. 
in speed when these occur. "The characteristic curves of the genera- 
tor are given іп Fig. 1. The tests are carried out by gradually 
increasing the voltage of the generator to a point where it is suddenly 
short-circuited through the switch under test by means of an inter- 
mediate switch. This switch in its motion automatically cuts off 
the short-circuit at an adjustable interval of time after the pro- 
duction of the short-circuit. The pressure inside the container of 
the oil-switch and the speed at which the contacts open are measured 
by suitahle instrumenta. 

The power controlled by the switch is generally defined as the 
product of the current at the beginning of the operation and the 
voltage across the contacts after the operation. In most of the tests 
the interruption of the short-circuit was so rapid that the short. 
circuit current was not stationary at the beginning of the process 
of its interruption, and on this account the current broken by the 
switch is defined as the mean of the current taken over the short- 
circuit period; this mean is not very different from that of the 
last amplitude before the operation of the switch, if the damping is 
small. 

The operation of the switch is always attended by the formation 
of an arc, which may not necessarily be extinguished during the 
first passage of the current through zero. In fact, the arc is usually 
maintained for a number of half-periods. This is due to the 
hysteresis of the arc caused by a lag in the heating effect of the arc 
behind the current producing it. On this account when the arc 
would be extinguished the voltage has risen to such a value as to 
restart it. The operation of the switch is completed as soon as the 
contacts have opened far enough to prevent this restarting of the 
arc and the arc-length will increase with the value of the voltage 
available to produce the restarting at each passage of the current 
through zero. If the current is displaced in phase relatively to the 
voltage this restarting voltage is greater than if the current is in 
phase with the voltage, and on this account the arc length reaches 
its greatest length with about 50° to 60° phase displacement between 
the voltage and current. The arc length also increases with the 
magnitude of the voltage in the external circuit and to some extent 
with the magnitude of the current. The most destructive effects 
are produced in the opening of short-circuits, as in this event the 
greatest current is obtained in association with low power factors. 


Switch bal . 


СУ, Oscillograph Moyemerrta 
Fig. 2. 


The conditions become increasingly unfavourable to the switch the 
nearer the short-circuit point approaches the generators, as the 
current and phase displacement increase with & decrease of the 
external impedance of the circuit; thus the most dangerous short- 
circuits are those taking place on the bus-bars. The most un- 
favourable conditions likely to occur in practice were initiated by 
short-circuiting the generator at its terminals and causing the 
interruption of the current to take place so soon that the tested 
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switch had to break not the stationary short-circuit current but the 
far greater momentary current, and so soon that the voltage still 
had nearly its open-circuit value. The voltage could even be raised 
by momentarily increasing the excitation of the generator, as the 
loads were only of short duration. In this manner loads of 10 to 
20 times the rated capacity of the generator were obtained. 

In order to examine the dependence of the length of the arc on 
the phase-displacement the connections were made as in Fig. 2, 
the phase-displacement being adjusted by varying the resistance in 
series with the choking-coil in each phase. Th’s coil had a three- 
phase winding and was rated at 10,000 k.v.a., 5,600 volts, 50 cycles, 
and had only about 80 kw. internal losses. The switch under test 
had a double break in each phase and a travel of 150 mm., the speed 
of opening at the contacts being about 2 to 3 m/s. 

Table I. gives a few results obtained at an open circuit voltage of 
7,500 volts at 50 cycles. 


Table І. 
Current 7... reete | 1,700 | 780 | 1170 | 1,350 
(effect. value of last half-wave) | 
a MED REOR! | 22,000 | 10,000 | 15,000 | 17,500 
Duration of arc in half-periods ..| 3 | 23 | 16 | 09 
Phase displacement .................. | 88? | 50° | 25? 10° 


From a number of results of this kind average values were obtained, 
and these are plotted in Fig. 3. | 

This shows that the phase-displacement has only a small effect on 
the time of switching when the angle of phase-displacement exceeds 
about 30°. This result is of great' practical importance as it bears 
upon the controversial question whether current-limiting reactances 
should be used to protect generators, transformers and oil-switches 
by reducing the maximum currents that flow on a short-circuit. 


Duration of Arc; Seconds. 


20 30 40 50 60 
Phase Displacement, Degrees. 


Fic. 3. 


It has been argued * that the use of such reactances is disadvan- 
tageous, ag the switches would have to operate at low power-factors, 
and the use of protective resistances has been suggested. The 
following numerical example will illustrate this point. In large 
turbo-alternators the resistance and reactance are of the order of 
0-8 and 2-5 per cent. respectively. This would permit a maximum 
instantaneous short-circuit current of about 100/4/(0-S)*4-(2-5)* or 
38 times the full-load current to flow, if the armature reaction be 
neglected ; values of 32 times the full-load current have actually 
been recorded. If a reactance of 5 per cent. be connected in series 
with the alternator, which would only slightly affect the regulation, 
the short-circuit current would be reduced to 100/4/(0-8)'--(7:5)? 
or 13 times the full-load current. On the other hand, the phase lag 
of the current would be increased from 72? in the unprotected 
machine to S4? in the protected machine, which would, according 


to the above teste, increase the duration of the arc at the switch by . 


only 8 per cent. For the slight increase in time we have gained 
the advantage of reducing the power to one-third of its previous 
value. If the reactance is replaced by a resistance, also of 5 per cent. 
of the synchronous reactance of the alternator, and a two-step oil- 
Switch is used so as to insert the resistance before breaking circuit 
on the second step, the generator itself is not protected thereby 
and the current will be reduced, only on the second step, to 16 times 
the full-load current. At the same time the phase-displacement 
will be decreased to 23°, which would reduce the arc duration Ly 
27 per cent. The conditions on the second step of the sw.tch have, 
therefore, been improved to some extent. Nevertheless the first 
Step has to break the full current cf 37 times the normal current at 
£0 rer cent. of the no-lcad voltage. Thus at the first moment the 
po A 


* Bauer, loc. cit. 
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shaft is exposed to a torque of 37 cos 72?— 11 times the full-load 
torque, the corresponding value with the reactance being only 8:5. 
On the other hand, a torque of 16 cos 23^— 15 times the full-load 
torque would be exerted on the shaft when the resistance is intro- 
duced. This rough calculation shows the advantage of using the 
reactance, which has the further advantage of not requiring to be 
short-circuited during normal operation. 

It is an open question whether it is advantageous to break the 
current at a number of gaps under the oil. In general it may be 
said that with the same velocity of the switch-contacts the speed 
of the opening of the contacts increases in proportion to the number 
of breaks, so that it is not easy to determine the exact cause of the 
improvement of the operation of the switch when the number of 
gaps is increased. In order to investigate this point the tests re- 
corded in Table II. were made, in which the values (a) were obtained 
with one pole of the switch and normal travel and velocity of the 
contacts; the values (5) were obtained with two poles conneeted in 
series and with a travel limited to half that in (a) and with the 
velocity reduced by a counter-weight to half the value in (a); and 
the values (c) were obtained with the arrangement of (b), but with 
counter-weight removed so that the velocity of the switch contacts 
was normal as in (a). : 

The current J, is the effective value of the first (maximum) half- 
wave of the current, and J, the average of the effective values of 
the half-waves of the current during the whole duration of the arc. 
All currents and voltages in the tables are given in effective values. 

The tests show an obvious advantage of the arrangement (b) as · 
compared to (a); on the other hand the increase of velocity and 
travel in (c) does not afford any marked improvement. | 

The conditions are quite different if we compare multi-gap switches 
equipped with enclosed arc-extinguishing chambers. If the fixed 
contacts of the switch are surrounded by small cylindrical chambers 
of metal, closed at the top excepting smal! holes to allow the oil to 
circulate, and if the lower movable contacta are formed cylindrically 
80 as to fit looselv into the metal chambers, then the oil will be 
subjected to a high pressure in the chambers when the arc forms. 
This increase of pressure accelerates the destruction of the arc. 
This device is preferable to the arrangement that has been employed, 
which consiste in keeping the whole oil chamber under & continuous 
pressure, as it is simpler, less costly and less dangerous, as with the 
oil vessel under pressure burning oil is liable to be scattered if the 
enclosing casting breaks on a particularly severe short-circuit. The 
pressure in the extinguishing chambers is produced by the arc itself 
and the oil-container is not exposed to any great pressure. In one 
experiment in which 23,000 k.v.a. at 38.000 volts was broken 
(single-phase) with a single-pole switch fitted with extinguishing 
chambers the arc was maintained for 11 half-periods. The highest 
preseure measured in the oil-chamber was only 0-4 kg./cm.*, whereas 
the pressure in the extinguishing chamber rose to 5 kg./cm.* In 
other tests the pressure inside the chamber reached 20 times the 
pressure in the oil-well. Tables III. and IV. show the superiority 


Table II. 
Single-phase short- 


В Ё ү: circuit power. шип of Arrange- 
Maximum.| Interrupted. | half-periods. ments. 
| K.v.a. K.v.a. | 
5,100 | 2,300 | 950 | 12,800 4,850 16 a 
5,100 12,400 [1,100 | 12,200 5,600 5 b 
5,100 | 1,600 | 1,080 8,150 5,500 3 с 
6,050 13,500 [1,000 | 21,200 6,050 21 a 
6,050 |3,150 [1,000 | 19,000 6,050 11 b 
6,050 |1,800 | 950 | 10,900 5,750 8 с 
6,950 (3,150 11,400 | 22,000 9,750 28 а 
6,950 |3,500 [1,250 | 24,300 8,700 17 b 
6,950 | 2,500 |1,050 | 17,400 7,300 15 с 


Table III.—Single- poles witch 100,000 volte, 400 amperes, with six-fold 
break, mean velocity of ewitch 5-0 m/s. 


, Single-phase short. 
circuit power. Duration of 


arc in 


Maximum. | Interrupted. | half-periods. 
K.v.a. K.v.a. 
60,000 485 270 27,100 16,200 17 
65,000 570 260 37,000 16,900 19 
69.000 | 465 290 32,100 20,000 18 
67,000 375 275 25,100 18,400 26 
65.000 420 265 1 27,300 17,200 | 14 
65,000 | 500 234 32,500 15.200 i 24 
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Table IV.—Simqle- pole oil-switch 100,000 volt», 400 amperes, with double 


break and extinguishing chambers, mean velocity 3-23 m/s. 


Single-phase short- 
circuit power. 


Duration of 
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E 1, I; | ([—————————— arc in 
Maximum. | Interrupted. | half- periods. 
K.v.a. K.v.a. 
70.000 | 550 360 38,000 25,300 4 
80,000 580 360 46,500 28,700 8 
80,000 500 330 40,000 26,500 9 
80,000 500 - 410 40,000 33,000 (4 
80,000 440 440 35,000 35,000 8 


of the switches provided with the new device. 1t is secn that 
17,300, k. v.a. are interrupted in 20 half-periods with a six-fold break 
and the consequent high speed of separation of the contacts (5 
as against 3-23 m/s.), whereas as much as 29.700 k.v.a. are inter- 
rupted in only 8 half- periods with a two-fold break if the extinguish- 
ing chambers are provided. It was thought to be too dangerous to 
test the switch of Table IV. at such high loads, as the are would 
certainly have been maintained permanently. In the switch of 
Table IV. the total travel was 1-05 m. Thus at a mean speed of 
3:23 m/s. only one quarter of the travel was covered in 8 half- periods 
and the switch was by no means loaded up to its limit. A new type 
of switch was built embodying the results of the above tests, the 


200 360 400 440 
x 1000 KVA. Interrupted Three-phase Load. . 


Fia. 4. 


80 120 160 "40  28C 220 


Arc Duration in half periods. 
є ә & PhP uno 


contacts being all enclosed in cylindrical metal chambers, and the 
rate of opening at the switch contacts being accelerated. This was 
etiected by constructing the moving parts as во to offer the smallest 
possible resistance to motion through the oil and by keeping the 
contacts closed during the first part of the motion of the switch and 
opening them suddenly towards the end of the motion by the action 
of springs. The results of the tests with the switch are given in 
Table V. and Fig. 4, the dotted portions of this figure being obtained 
by multiplying measured single-phase powers by З. It will be seen 
that the duration of the are increases with the power if extingishing 
chambers and rapid contacts are not used. The addition of rapid 
contacts improves the switch up to 130,000 k.v.a. and again the use 
of extinguishing chambers alone is found to be of advantage. The 
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Table V. 


Single- phase short- Dura- 
circuit power. tion of 
E 1, I, |———————— arc in | Remarks. 
| Maximum. | Interrupted. | half- 
K.v.a. | K.v.a. periods. 
5.400 14,000] 6,000' 131,000 56,200 3 Without E 
6,500 11,000; 7,500; 123,500 84,800 5 Witho't RS. 
| | 
5.300 15.000, 8.100. 138.000 74,500 3 г. 
6.730 20.000 11.500! 234,000 134.500 3 ocu 
VI LOEO EUN 237,000 186,000 4 e 
| i 
6,500 13,000, 8.000; 168,000 90.400 2 
7,650 113,500 10,500, 178,000 139,400 2 
7,650 16.500 110,000; 218,000 132,500 2 (With E... 
7,030 15,500 111,500 204,000 152,500 2 f Witho’tRS. 
7,690 '19.000 10,500 145,000* 80,000* 3 
7.650 19,000 pe 145,000* 84,000* 4 J 
| : | 
6.500 18,500: 7.000 211,000 79,000 1 
о 11400. 9.500; 146,000 126,000 1 
7.630 13.500 9,000, 179,000 119,500 1 | 
7.650 26,000. 8,600) 345.000 114.000 1 With E. 
5.100 33,000) 9.0000" 168,000* 46.000* 1 With RS. 
6.760 ! 5.0007 ы 110,000 1 
4.520 | 20,000 ЖТ 151.000* 1 
6.750 22,000 12.000 1 18.500* 81.000* 1 
7.500,27,000 16,000 | 202,000* 120,000 1 J 


* ]-phasc. 


SEPTEMBER 7, 19)7 


same arc duration of 0:03 sec. is obtained at 60,000 k.v.a. without 
the chambers or rapidly acting contacts, at 140.000 k.v.a. with the 
rapid contacts and at 200,000 k.v.a. with extinguishing chambers. 
When both these devices are used together the duration of the arc 


did not exceed 0:01 sec. at any of the loads that were available. 


The highest maximum three-phase short-circuit power that was 
handled was 600,000 k.v.a. and the highest interrupted short- 
circuit power 420,000 k.v.a. The conditions of the tests were some- 
what less exacting on the switch than they would be under normal 
service, as the switch was caused to open sooner after the occurrence 
of the short-circuit than would be the case in practice and owing to 
the fact that the leads between the generator and the switch were 
considerably shorter than they would be likely to be in a generating | 
station. Taking these facts into consideration it may be estimated 
that the tests correspond to the case of a generating station with 
turbines of a capacity of 75.000 kw. to 100.000 kw. protected by 
choking-coils with about 5 per cent. voltage drop. The new oil- 
switch shortens the duration of the are to 1/100 sec., and the de- 
structive gases produced in the oil are rendered innocuous by con- 
taining them in closed chambers where they do useful work in blowing 
out the arc that is formed. 


` 


MAGNETIC CONTROL AS APPLIED TO LARGE MINE 
HOISTS. * 


BY E. C. GOOCH. 


This article is confined entirely to a discussion of magnetic control 
equipments as applied to mine hoists ; the characteristics of motors 
will be discussed only in so far as is necessary to describe the control. 

A mine hoist may be considered as a sort of elevator which must 
run according to a definite schedule. It may be driven in any of 
several ways :— | 

1. The Ward Leonard system in which a shunt-wound hoist motor 
is direct connected electrically to a direct-current generator of a 
motor-generator set. With this method of control the speed of the 
hoist motor can be varied, by weakening or strengthening the 
generator field in about the same ratio as the generator voltage. 

2. A direct-current motor geared directly to the hoist controlled 
by means of a resistance in series with the armafure, cut in and out 
of circuit either by a manually operated drum controller or by mag- 
netic contactors operated by а master switch. Fig. 1 shows the 
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Fic. 1.—DIAGRAM OF CONNECTIONS OF TYPICAL STRAIGHT REVERSIBLE 
MAGNETIC CONTACTOR OPERATED BY MASTER SWITCH. 


connections of a typical straight reversible magnetic direct-current 
control equipment. (In this system dynamic braking may be used 
for lowering unbalanced loads.) 


* From the ‘ General Electric Review,” slightly abbreviated. 
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f 3. A slip-ring induction motor geared directly to the hoist drum, 
the speed of the motor being varied by changing the amount of resis- 
tance in the secondary circuit. This resistance may be varied 
either by a liquid rheostat or by cast grids or other metallic resisters, 
cut in and out of circuit either by manually operated controllers or 
by magnetic contactors operated by a master switch. This is one of 
the most commonly used systems for the electric drive of mine 
hoists 

The connection diagram shown in Fig. 2 is of a typical high-voltage 
control equipment for a slip-ring induction motor. This equipment 
includes the following: Two three-pole mechanically and elec- 
trically interlocked primary reversing contactors ; secondary con- 
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The amount of resistance that should be cut back into circuit by the 
geared limit switch depends upon the maximum load hoisted and 
upon the permissible speed of the hoist cage at the time it reaches the 
dumping horns. Obviously, the same amount of slow down cannot 
be obtained for all conditions of load, and in the case of an over- 
hauling load the motor will speed up when resistance is cut into cir- 
cuit. This limit switch also provides for opening the hoisting or 
lowering contactors and sets the emergency solenoid. It does not, 
however, open the oil switch, for this is not intended as a service 
operation. 

The track limit switches are located so as to be tripped by the 
hoist cage above the point where the geared limit switch operates 
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Back view of panels. 


In case of over travel, which drops out contactor No. 1, it will be necessary to throw No. 1 T. P. switchinward in order to reverse hoist. 


Both switcnes must be in outward rosition for normal running. 
Mechanical interlock between contactors 1 and 2. 


If No. 2 contactor drops out, No. 2 switch must be thrown inward to reverse hoist. 


Fia. 2.—CONNEcTIONS OF TYPICAL HIGH-VOLTAGE CONTROL EQUIPMENT FOR SLIP-RING INDUCTION MOTOR. 


tactor panel ; overwind protection, using geared and track type limit 
switches ; potential interlocking feature; low-voltage protection ; 
emergency cut-out switch ; maximum torque push button; emer- 
gency solenoid ; master switch ; current and voltage transformers ; 
and secondary resistance. 

The equipment just outlined furnishes eight control points both 
for hoisting and lowering as indicated on the speed-torque curves in 
Fig. 3. These curves are based on the assumption that the break- 
down torque of the motor is at least 250 per cent. of the torque 
required to hoist the maximum load. 

With the six-point master switch and the eight-point control 
equipment (Fig. 2), the speed torque curves (Fig. 3), show the accele- 
ration of the motor. Curves 4, B, C, D: E, and Н are of hand con- 
trol by the master switch. Curves В, C, D, E, F, С and Н are of 
automatic control by the current-limit relavs. When the ees 
switch handle is thrown from the “ off ^ position to the full “оп” 
position, automatic acceleration is obtained as indicated on "the 
curves and vertical lines by C, D, E, F, Gand H. The curves show 
that the current-limit relays operate at 125 per cent. of full-load 
torque. (This value should be from 15 to 25 per cent. above the 
torque required to hoist maximum load at full speed.) With a four- 
point master switch and a seven-point control equipment, the torque 
curves are exactly the same as in Fig. 3, except that curve B is 
omitted. 

Referring to Fig. 2, the | geared limit switch provides for РЕ тА 
contactors 3, 4, 5, 6 and 7 at а pre-determined distance from each 
end of the travel, thus allowing the motor to operate at a reduced 
speed just before the load reaches the dumping horns of the hoist. 


to cut off power, and they are so connected as to open the main line 
oil switch and all contactors, thus completely cutting off power from 
the motor. 
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Ета. 3.—SPEED-TORQUE CURVES AS GIVEN BY SIX-POINT SWITCH AND 
EIGHT- POINT CONTROL EQUIPMENT. 


The *' backing-out " panel consists of two three-pole double-throw 
switches connected so that for normal operation both switches must 
be left in the outward position. In case of an over-travel, which 
drops out a main line contactor, the vorrresponding switch must be 
thrown inward before the hoist can be operated in the other direction. 
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Low-voltage protection is provided as a part of the control equip- 
ment, in addition to that embodied in the oil switch. ` The double- 
pole low-voltage release contactor completes the control circuit to all 
contactors and is so connected that its magnetising coil is energised 
when the master switch is in the “ off" position. When it closes, it 
establishes a holding circuit through one of the contact tips, the other 
tip being used for the emergency solenoid. 

The potential interlocking scheme consists of a small transformer 
having its prinary circuit connected across one primary phase of the 
hoist motor and its secondary circuit connected to the coil of the 
normally closed contactor shown on the secondary panel, Fig. 2. 
The magnetising circuit of the primary reversing contactors is com- 
pleted through the normally closed contacts of the contactor just 
mentioned, and the holding circuit is completed through interlock 


discs on the primary reversing contactors; that is, in order to close 


a main line contactor the potential interlocking contactor must be 
de-energised. Just as soon as one main line contactor is closed this 
potential interlocking contactor is energised and remains energised 
until the main line contactor is entirely open and the arcs broken. 
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И an arc should hang on any phase after the main contactor is open, 


‚ the interlocking contactor will remain energised and will effectively 


prevent the other main contactor from being closed and a short- 
circuit occurring. 

The emergency switch, Fig. 2, is intended to be used in case of 
emergency so that the equipment can be shut down with the least 
possible delay. The switch should be located within easy reach of 
the hoist operator. The purpose of the maximum torque push. 
button is to by-pass the current-limit relays and close the secondary 
resistance contactor which allows the motor to exert its maxi- 
mnm torque. The emergency solenoid is not intended for 
service operation, but is connected so that it will trip in case of 
overload, low voltage and overwind, and also be the emergency 
switch. | 

The resistance is designed to give 33 per cent. full-load torque at 
standstill on the first controller point, 77 per cent. torque on the 
second, and 130 per cent. torque on the third. The last four resis- 
tance steps are designed for accelerating the motor with peaks of 
about 225 per cent. full-load current. 


REPETITIONS OF E.M.F. IN ARMATURE WINDINGS. 


BY C. C. HAWKINS. 


For the purpose of attaching equalising rings or for connection 
to a static balancer, it is often required that a multipolar 
armature winding should be divisible into portions which give 
at every instant the same E.M.F., whatever the shape of the 
flux curve of the field. For the purpose of suppressing ripples 
in the E.M.F. wave of alternators. it is on the other hand often 
desirable that component portions of a multipolar winding 
should not at every instant give precisely the same E.M.F., 
since if they do, any ripples in the component E.M.F.'s are 
maintained in the same degree in the resultant E.M.F. From 
both points of view the leading features of armature windings 
have been investigated in detail by Dr. S. P. Smith, in his 
paper on “ The Theory of Armature Windings ” which recently 
appeared in the “ Journal” of the І.Е.Е. (Vol. LV., p. 18). 
The study of the conditions which fix whether an armature 
winding can or cannot be divided into portions which at 
every instant give an E.M.F. equal in amount and in phase 
with each other, can, however, be approached in different ways. 
Attention having been re-directed to the subject, it may not, 
therefore, be out of place to put forward an elementary method 
of treatment to serve as an introduction, leading up to the 
same conclusions as those of Dr. Smith so far as repetitions 
of E.M.F. are concerned, but reaching them by & somewhat 
different route. It should be added that only one specific 
point is here discussed, viz., whether or no given armature 
windings will show repetitions of E.M.F., in which connection 
Dr. Smith has rightly shown the decisive importance of the 
slot positions. The further question of whether an armature 
winding which gives repetitions falls into the class which 
Dr. Smith has defined аз “ symmetrical " or into the “ un- 
symmetrical ” class is not directly touched upon, and for this 
the reader is referred to the paper above-mentioned. 

The assumption is made that every double pole-pitch yields 
a field of flux identical in amount and distribution with that 
of every other pole-pitch. It is further assumed that there 
are п, equidistant slots in an armature with №, coils or sectors 
coupled up after a regular law and closing naturally, t.e., 
without any irregularity of connection which would cause 
what may be termed forcible closure. Let all slots be equally 
filled with un coil-sides arranged in two or more layers as in 
Fig. 1, and let w;—1w,—the number of commutator sectors 
per slot. Thus inan ordinary two-layer winding, w is also the 
number of coil-sides*per slot in one layer (Fig. 1a), but this 
is in no way necessary to the argument, since the coil-sides 
may equally well be arranged vertically one above the other 
(Fig. 1 0). 

The fundamental fact is then that a coil-side occupying 
the same relative position within a slot as another coil-side 
in another slot will give an E.M.F. the same in amount and 
phase as that of the latter at every instant, provided that the 
two slots occupy the same position relatively to poles of the 
same sign. 


Now when ns is prime to the number of pole-pairs, p, i.e’ 
when p and n: have no common factor higher than 1, itis evident 
that there are no two slots which at any moment have the 
same position relatively to poles of the same sign: Conse- 
quently in such cases there can be no starting-point for repe- 
tition of the slot positions relatively to the field to begin, 
and a fortiori, no possibility that а second coil-side corres- 
ponding to an initial coil-side from which a startis made may 
repeat the latter's position in the slot and also the latter's 
position relatively to the field. It follows, therefove, that 
if n, із prime to p, there can be no repetitions of the E.M.F. 
between different portions of the winding. This considera- 
tion at once enables certain numbers of slots and pole-pairs 
to be ruled out as not admitting of any repetition of E.M.F., 
whatever the nature of the winding, and the field left for 
Investigation is thereby reduced. | 


(b) 


Еа. 1,—24,— 90, w=3. 


When a common factor higher than unity exists between 
n, and p, let f be the H.C.F. between them, cf value 2 or more. 
Then the slots are divisible into f groups of »,/f—n', slots, 
and similarly the pole-pairs into f groups of p/f=p’ pole- 
paics; and the two sets of groups exactly correspond to one 
another. The number of slots that at any instant repeat 
exactly the same position relatively to poles of the same sign 
is then evidently f, and each such repetition in space affords 
a possible starting-point for repetition of E.M.F., since the 
slots which follow in each of the f groups are pitched at equa! 
distances apart. It still, however, remains to be investigated 
whether the actual winding can take advantage of these 


.possibilities, and the only further conclusions that can at 


present be drawn are that under no circumstances can the 
number of repeating systems giving precisely the same in- 
stantaneous E.M.F. exceed f, and that the maximum value 
of f can never exceed p, since this is the highest common 
factor that is possible between p and лу, if, as is the case in 
practice, n, exceeds p. 

Limiting our inquiry to machines with 24 or fewer poles, 


jt is then an easy matter to divide up all slotted armatures 


into two classes, according to whether л, has or has not any 
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factor common to p and higher than unity. The latter class 
shown below on the left-hand side of Table I., admit of no 
possibility of repetition, and, therefore, come into question 
in connection with the suppression of ripples; the right- 
hand side, on the other hand, will come into consideration for 
continuous-current armatures needing equipotential connec- 
tions. In each case n 1s here any whole number. 

In drawing up this table we need never in the expression 
п, == рн -x raise г above lp, since, e.g.. 1151-6 is the same as 
lin —-5, with the values of the whole number n raised oi 
lowered by 1 as the case requires. 

The next question will be to ask whether, when the numbers 
of slots of Table I. are considered with further reference tc 
the number шщ of commutator sectors per slot, there are any 
limitations to the kinds of winding that are mechanicallv 
possible. With lap-winding. simplex or multiplex, any of 
the above values for the number of slots are possible mechani- 
cally; if multiplex, since the number of commutator sectors, 
Nocia: there will be two or more independent helices or a 
single closed helix according as the commutator pitch yx=m 
has, or has not, a common factor higher than unity with either 
щот Ne= pn +x or pn. 

So too with wave-winding; whatever the value of з, all 
the above numbers of slots can be wound with а weve-winding, 
simplex or multiplex. A particular. value or values for a, 
the number of pairs of armature paths,* will in each case result, 
but it is always mechanically possible to connect the n,. wi 
coils as а wave-winding. The possible values of a are governed 
by the fact that the commutator pitch— 


p p p 
must be a whole number, and examination of this relation 
leads to certain consequences. But at this point it is inter- 
esting to note that there is no possibility of repetition of E.M.F. 
in any wave-winding in which a/p is a proper or improper 


fraction | in ita lowest terms, i.e., м whenever a is prime | to P: 
Table L 
Not ad- Admitting re petitions. No. «f pale! No. of 
miiting of No. of В pairs іп slo в in 
tpelihons. pole- Qe erg E d "t virtual unit virtual unit 
No. of slots pairs, common factor ..H.C.F. peru mor 
prime to p. | >1 with p. of n, and p. pir nns 
= пз”. | Ny == | = p == Ng’ 
2n+ 1 2 | 2n 2 l рот 
3n—1 3 | 3n 3 1 n 
| in 4 1 | n 
жас NE. pom 2 | 2 2 
к zl | 5 5n 5 1 | on 
бл 6 l n 
6n--1 6 6n+3 3 2 '! 2n41 
6n -2 " 3 3n—] 


< 93 a} 
B =з 
EHH 
ww = 
~j 
-1 
—_— 
2 


‚ | Sn 8 1 
on} 8 8n--4 4 2 2n4-1 
She 8n -2 2 4 4n--1 
9n-— 1 
= f 9n 9 l n 
9n — 9 = | 
= \9»-——-3 3 3 3n--1 
(10n 10 1 n 
l0n — 1 10 | 10n+5 5 2 2п4+1 
10» —3 10n--2 2 5 5n—1 
\ 10n-—-4 2 5 5ni2 
11л--1 
11n—2 
11n--3 11 | lln 11 1 n 
11п--5 | 
| 12n | 12 l 22 | 
12n+6 T 2 n+ 
ett} se Pre | 4 3 3n2-] 
= | 12n—3 | 3 1 4n+1 
| (12n+2 2 6 6n—1 
* The symbol ‘a ” is here used solely in the sense originally given to 


it by Prof. E. Arnold, as '' the number of pairs of armature paths." 
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Just as all lap-wound multipolar windings, whether simplex 
or multiplex, in which 2, is prime to p admit of no repetitions, 
the same fact that there are no repetitions of slot positions 
relatively to poles of the same sign has consequentially the 
result of eliminating all cases of a ‘prime to р. Since 
yy (NS Xa))p—mn,.wipza[p must be a whole number, 
and since а; р is then a fraction proper orimproper with no 
factor common to numerator and denominator other than 1, 
ns. Up must yield a corresponding fraction in order to 
balance a/p. Hence р is then prime to n, and to u taken 
separately and therefore to their product.* It will be seen 
p when p is itself a prime number to start with, e.g., 2, 3, 
, 11, there can only be repetitions when a=p ora multiple 

o i 

It remains to consider the cases in which it is possible that 
the coils may begin to repeat their slot and field positions, 
and to determine how many such repetitions there are in the 
complete armature winding. The cases of windings forming 
(A) a single closed helix and (B) two or more independent 
helices are somewhat different and will be considered in suc- 
cession. 


(A.)— WINDINGS CONSISTING OF A SINGLE CLOSED HELIX IN 
| TWO OR MORE LAYERS. 


Confining ourselves for the present to windings, whether 
lap or wave, with two or more lavers in each slot which form 
a single closed helix, and, therefore, have no common factor 
between yx and №, higher than 1, the question to be answered 
resolves itself into two stages. 


1. Starting from any given sector of the commutator or 
coil-side, and tracing the winding continuously through, coil 
by coil, how soon shall we come upon another coil whose first 


coil-side occupies exactly the same position within a slot as the” 
original coil-side which formed the starting-point ? 2m 


2. Having determined this, will any whole number of such 


steps bring us to another slot which oceupies exactly the sakie | ` 


position relatively to a pole of the same sign as our starting. 
slot? If and when such a slot is reached, the whole sequence 
of E.M.F.’s begins to repeat. 

The measurement of the steps’ may be made in terms of 
angles or pole-pitches or slot-pitches. But whatever the 
unit of measurement, it must be remembered that we may 
have to travel round the armature more than once in order 
to pass through all the coils. Thus when the complete set of 
armature coils of a closed winding is traced through, the total 
angle described round the periphery of the armature is 27 
radians or some multiple of 2л, this being simply the 
mechanical condition that results from closure of the 
winding. In continuous-current windings forming single 
closed helices, the number of tours round the armature 
before closure is always the whole number, ук, equal to 
the commutator pitch in sectors. The total angle that 
is described when the whole winding is traced through 
is therefore ук. 2л. Similarly the number of double pole- 
pitches that is passed by is уь. p, each pole-pair every time 
that it is passed being counted separately ; and finally the 
number of slot-pitches passed by before the winding closes 
l8 Yr. Ns. 

Of the three units the slot-pitch is the most convenient, 


and will be here adopted, so that the two questions take the: 


following forms :— 


1. Starting from a coil with its sides in any given position 
within the slots, how many slot-pitches B must be passed 
by in tracing through a given type of winding before another 
coil is encountered. with its sides in the same relative positions 
within the slots as those occupied by the coil from which the 
stert was made ? This must, of course, be some whole number. 


* For let either n, or и, contain a factor k common to р and higher 
than 1, e.g., let пе= kn," and p=kp”; then n,. ш/р is not in its lowest 
terms and can be reduced to n”. w/p”. But no fractional term having 
the smaller quantity p" for its denominator can yield & whole number 
through addition or subtraction of a fraction a/p having the larger 
quantity p for its denominator unless a also contains the same factor k, 
which is ex hypothesi excluded in our present case. 
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2. Is any whole number k, of such steps of B slot-pitches 
equal to n,/f or to any multiple of it ? If so, the lowest number 
must be found, since we desire to know how soon the E.M.F.’s 
begin to repeat. 

The problem, therefore, resolves itself into finding if measure- 
ments made in steps of different lengths will at any point 
coincide, and at what point coincidence is first reached. 
Measuring off distances from a given starting-point, first by 
steps of А units, and secondly by steps of B units, where 
A and B are both whole numbers, a whole number of steps 
of both kinds will coincide for the first time when the distance 
traversed is the L.C.M. of A and В (Fig. 2). If A and B have 
no common factor other than 1, there will be no coincidence 
until we have taken B steps of A ,units, or A steps of B 
units, so that the total distance traversed is in either 
case AB. Butif A=k,f’ and Вк, f’, where f’ is the Н.С.Е. 
of A and B, the L.C.M. of A and B is k,k,f’, and distances 
marked by the two kinds of steps will first coincide when 
A xk, —Bxk, —kf'. 

In the present investigation, one of the standard steps 
remains throughout always the same, viz., the number of 
slot-pitches included before repetition of the slot-positions 
relatively to poles of the same sign begins. This has been 


» 
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shown to be the whole number A=n,/f. The second standard 
B is also a whole number, but varies according to the type of 
winding and must be determined for each. The condition 
for electric repetition 1s therefore, 
(n,[f) x kK —Bxk,—k, kof’, 

where k,k,f’=the equipotential pitch, yp, in slots, and this 
must always be less than yr . n, If k,k,f' reached the value 
ук. п, the winding has closed, and there is xo repetition. 

The value of B for different windings must now be deter- 
mined, and it will be found that the results turn upon the 
question of the relation of yz to n, . wz, and to its two compo- 
nents n, and w considered separately. 

Lap-winding.—ln the ordinary simplex lap-winding, the 
coils following on one another in close succession, 1t is evident 


that we must pass through the ир coils (corresponding, for. 


example, in a two-layer winding to one layer of a slot) before 
we come upon another coil whose sides will occupy the same 
positions within their slots as the first coil from which the 
start was made (cp. Fig. 2). The advance then made in 
slot-pitches is one, so that the answer to the first question is 
B=]. 
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In multiplex lap-winding the advance per coil traversed 
takes place by small steps of » sectors where m is any whole 
number greater than 1; it is, therefore, more rapid. Yet 
80 long as we confine our consideration to windings forming a 
single closed helix, it still remains necessary to pass through 
u, coils before а coil is found repeating the slot-positions of 
the first coil from which the start was made. The advance in 
commutator-sectors for one coil traversed is m, orreckoned 
in slots is m/u:. If this were a whole number, a second coil 
would occupy exactly the same position within its slots as the 
first coil in slot No. 1. Buteso far from this being the case, 
т is necessarily prime* to w, во that wz coils must be passed 
through to yield a whole number of slots. Hence B—m. 


Wave-winding.—In the wave-wound armature, the advance 
round the armature per coil traversed takes place by long 
strides, but whether simplex or multiplex, the advance in 
the position within the slot of the coil-side for each coil traversed 
is precisely the same as for the corresponding lap-wound 
armature. Reckoned in commutator sectors, the advance 
per coil traversed is уь, and in slots is yx/ui. If this were a 
whole number, the second coil would occupy exactly the same 
position within its slots as the first coil in slot 1. But since 
yx and N,—n, . ui have no common factor other than 1, yx is 


Fic. 4.—MULTIFLE Lap, INDEPENDENT WINDINGS, m= W,—2. 


prime to u, and, therefore, as in the lap-wound armature. 
u coils must be traced through in order that the total advance 
in slot-pitches may yield a whole number yx (cp. Fig. 2). 
Thus В is in this case— yr slot-pitches. 

It wil now be noticed that B=y, is really the general 
expression for all the above windings, for in the simplex lap- 
wound armature ук=1, and in the multiplex lap-wound 
armature, yy—n. 

If then B=y, as shown above, there can be no common 
factor other than 1 between B=y and A=n,/f. For yx and 
nu in the present class of winding have no common facto: 
other than 1, and, therefore, none can be present between 
yk and n,/f. Thence f’ is unity, and the equipotential pitch 
in slots is simply the product of the two standards of measure- 
ment, or in general for single closed helices, 


yp in slots— уп, //, 


f being greater than 1, yp is less than ур. ns, as it must be in 
order that repetition may occur. It is thus proved that алу 


* This follows from the fact that in the single closed helix, у= т and 
N,—n,. have no common factor other than 1. Hence there can be 
no common factor between m and ш higher than 1. 
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single closed helix can take advantage of the possibilities 
presented by the f groups of slots, and in all cases the number 


of repeating systems ів f. Summarising the results :— 


A. | B. | Yp in slots = AB. . 


Ц 


With simplex lap-winding ......... nf ! 1 n,/f 
With multiplex lap-winding ......| ns/f m mn,/f 
With wave-winding .............. ... | maf у; yx - па 1} 


The last expression 15 also the general case, and 
the equipotential pitch in coils or commutator sectors 
= ур. U= f ; 
the equipotential pitch in elements or coil-sides 
=2yp. ui y kN yf. 
The number of repetitions is f, and the number of pole-pairs 
over which one repeating system extends is p'—y, . p.f. 

The number of repetitions is a maximum when n,/p is а 
whole number ; f is then— p, t.e., repetition begins as soon as 
one double pole-pitch is passed, and each double pole-pitch 
repeats every other double pole-pitch. We then in effect 
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have p machines. For example, an 8-pole machine with 
120 slots, i.e., n,/p—120/4—30, is, in fact, four 2-pole machines, 
each containing 30 coils, giving the same E.M.F. at every 
instant. But if there are 122 slots, the H.C.F. of », and p 
is 2 only, and we virtually have two 4-pole machines, each 
with eoils filling 122/2—61 slots. — The unit of which the real 
machine is made up is thus a machine with n’, slots and 
p' pole-pairs. 

Again, in an 8-pole machine* with multiplex lap^winding, 
let 1,—52,4;,—5 and m-—3. N,—n,-52x5-—200, which 
has no common factor with m higher than 1, but the H.C.F. 
of n, and p, i.e., of 52 and &, 18 4. Thence p'—mp/f—12/4—3, 
i.e., after passing З pole-pairs and traversing one-quarter of 
the whole winding, repetition begins and the whole winding 
is divisible into four portions, giving strictly equal E.M.F.s 
at every instant, with each portion extending over 6 poles, 
so that we virtually have four 6-pole machines. Hence, in 
general the unit machine composing a multipolar is a 2p'-pole 
machine with x's slots, and of such virtual units the number 
in the real machine is f. 


Li 


(To be concluded.) 


ON THE WAVE-LENGTHS AND RADIATION OF LOADED ANTENNZ.* 


Summary.—A mathematical treatment of t 


BY BALTH. VAN DER POL, JUN., D.SC. 
he subject is given, and it is pointed out that the radiation resistance of a loaded 


antenna, and also the radiation, depend not only on wave-length, but also on current values at top and bottom. This invalidates 
some existing formula. The Paper also discusses directions in which the energy is most strongly radiated under different conditions. 


The real function of an antenna as used in wireless telegraphy is 
to radiate electromagnetic waves into space. The actual measure- 
ment of the amount of this radiation is a difficult matter, so that a 
general theoretical investigation may have some interest. 

Antenne in practice have а great variety of forms. They often 
consist Of one or more straight, parallel, vertical wires continued 
at th» top by others more or less horizontal. At the bottom of the 
vertical! part an inductance coil is placed, used as one side of a mutual 
inductance arrangement for the purpose of transferring electro- 
magnetic energy from а primary oscillation circuit to the radiator. 

A condenser of variable capacity is 
often inserted at the earthed base of the 
acrial, especially when the latter is used 
аз а receiving arrangement. Тһе hori- 
zontal wires at the top of à symmetrical 
antenna act principally as & capacity 
attached to the vertical part of the aerial. 

To bring the many forms of these ar- 
rangements within the reach of mathe- 
matical analysis we assume that the 
antenna has the form of Fig. 1—i.e., there 
is 4 long vertical part in which the static 
capacity and the static self-inductance per 
unit length (C and L) are equally distri- 
buted over the whole length. At the same 
time a self-inductance La and à condenser 
of capacity C, are inserted at the earthed 
bottom end of the antenna, and at the top 
we suppose a self-inductance L, and capa- 
city C, attached in addition. The induc- 
tance L, is generally not found in actual 
antennz, but is inserted here to make 
the problem symmetrical. 3 

The first things to tind are the distribu- 


over the vertical part, and also the pos- 
sible wave-lengths with which the whole 
system can vibrate. 

Taking the vertical as axis of х, with the zero point at the bottom 
of the vertical wire (see Fig. 1), whose length is l; calling the current 
at any part i and the potential v. we have to find expressions for 1 
and v which will be a solution of the equations, 


m dv 
dt dx 

-dv di 

| d E 


* Abstract of a Paper read before the Physical Society of London. 


tionx of the current and of the potential - 


with the boundary conditions, 


1 (t di 
for =o: me sd dispu 
of z=0 v C, fi 9 
1 [t di 
d for z=l: =] it be EM 
and for z v co T 13i wee 


taking the direction of x from the bottom to the top as positive. 

In order to ѕітр іѓу the problem, we assume that undamped oscil- 
lations exist in the antenna, This assumption is valid, as the dis- 
tribution of the current is, аз а first approximation, independent 
of the damping. ra 

Combining the two equations we are led to the well-known 
її 
formula, 


and a similar equation in v, "-— 
If we call the velocity of the disturbance a—1/V/ CL, the angular 
frequency of the vibration о, and take a suitable zero-point of time, 


the solution of the well-known formula for one single frequency 
may be written in the form, 


: wr 
t= Ту cos (в) . COS wl, 
a 


and v= V, sin (S) . Sin ol, 
where Tg and Vyo=V (L/C). Tg are the maximum current and 
potential amplitudes respcetively at an antinode. This antinode 
eventually may not be found on the antenna itself, but can always be 
caleulated when the actual current distribution over the antenna is 
known. - 
Putting — 0—w/a —2mn1l/A, 
the total vertical capacity Е 
C=, 
and the total vertical inductance Б 
L=Ll, 


we can readily derive from the above formulæ the relation :— 


C Ae) CT. e" 
Ce L CQ L 


we Uu LR. 
ШЕЕ? (е =) = 73 


сө ЕЈС ^L 


* It may in passing be added that the data here assumed illustrate 
the case of a machine which could not be recommended for the very 
reason that the repetitions are only 4 in number, while a—mp--12. The 
number of slots is not divisible by a. 
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There are an infinite number of solutions @ to this equation, each 
one of which corresponds to a natural wave-length of the loaded 
antenna, and they can be found when the ratios C/C,, L/L,, C/C, 
and L/L, are known. The values of ô are best found by determining 
the points of intersection of a curve representing the periodic function 
400, and the function given by the second member of the equation. 

If there is no loading either at the topor bottom of the antenna 
Ci L1 and Lg are each to be taken as zero, but C, must be taken xs 
infinite. 

16 is clear that a and В have the following physical meanings : 
The current and potential at the bottom of the antenna have maxi- 
mum amplitudes respectively of To cos В and Fo sin 8, and the maxi- 
mum current and potential at the top are To cos a and Vo sin a. 

We can find the values of б a and 8 experimentally by first measur- 
ing the wave length of an antenna when the load at the top in the 
form of horizontal wires is present, but with no loads at the bottom. 
The height 7 being known gives us 0. For no bottom load we have 
to take (,=0, L,—0; which givds 8—0,s0 that a=6@. In this 
case we have, thcrefore— 

1960 С' |С 0, 
from which C/C, сап be found. When, now, апу capacity and (01) 
inductance is inserted at the bottom, leaving the top unaltered, 
and the wave-length А? is measured again, we have 

tga’=C/C 16’, 
from which a’ can be calculated, C/C, and 6’ being known. | Again, 
8’ is found by the subtraction 6' —a'— g'. 

Evidently it is possible, by varying the loads, to have a constant 
wave-length with different distributions of the potential and current 
over the antenna, which results in bringing the same sine or cosine 
function et different aititudes on the antenna. 


To find the (otal antenna energy E we have to ccmpute the value cf 


_ ft 
E=; dat fL r=0+$Lii ze 
0 


at the time of maximum current. 
A little further work leads to the more symmetrical expression for 
the total energy of the loaded antenna :— 
NP EP к CAI 
j тә 1+ a \ъ C8 е (тс) | 
The quotient of the total electromagnetic antenna-energy by 
half the square of the maximum current at a current antinode may 
be called the dynamic self inductance L’ of the complete system, In 
a similar way the dynamic capacity C’ of the total system may be 
defined. It is clear that both L’ and C” vary not only with the loads, 
but also with the harmonic in which the antenna is vibrating. The 
energy of an earthed vertical rod (plain Marconi aerial)vibrating in its 
fundamental wave-length (A=4l) or any higher harmonic is well 
known as being 7,0. Ав all terms in the above relation are essen- 
tially positive, we see that the energy of a loaded antenna, with the 
same maximum current value at an antinode, and also the dynamic 
sclf-inductance L’ are always greater than the corresponding values 
of the same antenna when unloaded. к К, а 
As we shall see further on, the radiation depends оп the current 
distribution over the fertical part of the antenna. The original 
energy stored on the aerial can be increased by increasing the dyna- 
mic self-inductance of the antenna. This can be done, e.g., by 
increasing the self-inductance Ls at the bottom. The wave-length 
an the values of the current over the aerial can then be kept constant 
by decreasing at the same time the capacity of the condenser С» at 
tlie bottom in such à way that 


e: 


18 à constant. 


y 
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By inserting, therefore, a greater inductance at the bottom, and 
at the same time a smaller capacity in the arrangement of Fig. 1, 
keeping the wave-length constant, we are able to diminish the 
radiating decrement of an antenna with the well-known result of 
sharper tuning. 

The current distribution over the antenna now being known, we 
can proceed to find the radiation that will be thrown off the radiator. 

In calculating this radiation we make the following assumptions :— 

1. The vertical dimensions of the loadings are small in comparison 
with the total height of the antenna, as is actually the case, so that 
the contribution to the total radiation from the loadings are negli- 
gibly small. 

2. The antenna is placed on a perfectly conducting earth, with the 
consequence that the lines of electric force round the radiator may 
be regarded as ending perpendicularly on the earth. 

The electromagnetic field round the antenna may then be found 
by using the electric image of the antenna with respect to the earth 
(see Fig. 2, in which AB is the antenna)... Taking, now, a point P at a 
distance from the radia or great in comparison with the wave-length, 
we can find the intensity of the magnetic and electric fields due to the 
current in a part d of the antenna, and a part dz of its image. Accord. 
ing to Hertz, the electric force is 

2nC. 
F y 


с 2 = 
; M іал Sine. sin(a— 77). cos тат 


r-r 
where we take ey =r=the distance of P from the bottom of the 


2де, . Dnr 
dE = y, ine sin ©. СЕ 


2ле. РС 
—-i,dx sin Фф sin{ et— 


re 


, 


antenna and where o is the angle which the radius-vector to P makes 
with all parts of the antenna. 

The author then embarks on a series of mathematical investiga- 
tions from which he obtains, as the general expression for the total 
radiation resistance of a loaded antenna, expressed in ohms :— 


R,=15 sin 28 {25:20— 5146\ +15 cos 28 :2С120—С140— 17,0 


in 26 
—0:577216) +304 cosa? (o zd )=Ci26+19,6-+ 1 27036), 


271 | | 
where 6= A and cos a and cos 3 are the ratios of the current ampli- 


tudes at the top and bottom respectively of the antenna to the 
maximum current amplitude at an antinode, and E is Euler's con. 
Stant. 

This formula shows us that the radiation-resistance of a loaded 
&ntenna and also the radiation from that antenna are dependent 
not only on the length of the waves which the aerial emits, but also 
in а high degree on the value of the current at the bottom and top, 
or, in other words, on how the current at that certain wave-length 
is distributed over the aerial. It is therefore clear that the radiation 
from an antenna cannot be written in the simple form, 


n 
3= AT? "CY 
where A is a constant, and 7 the R.M.S. current at the base of the 
antenna, as is usually done in most text-books on wireless tele- 
graphy, for it all depends on the manner in which the loading is 
varied (either at the top or the bottom, or both) to alter the wave- 
length à. Even if we assume a flat top antenna—t.e., one with а 
capacity load at the top in the form of horizontal wires (ship antenna 
: nd umbrella antenna)—the total radiation cannot be written as 
3 


l 
х= 160 ome 


as is done by Austin, and on which basis he calculates a table of 
radiation resistances for flat-top antenne. 

It is apparent that the use of the formula— 
2 


l 
Fo 160n*. ; 


to calculate tables of radiation resistances for flat-top antenne up 


0-4, as done by Austin, is an extrapolation of Rüden- 


to ratios 2 
À 
berg's results that is not justifiable, so that the figures given there 
often differ vcry much from the values calculated with the aid of our 
formula. Austin does not even state clearly how the variations of 
à are to be obtained by varying the top or the bottom loads. 
Rüdenberg's formula is valid only for the case of a very long wave- 
length emitted from a flat top or umbrella antenna with a capacity 
at the top large in comparison with the total capacity of the vertical 
part of the aerial, for then it is possible to deduce the following 
approximation for the radiation. For no load at the bottom 80, 


and, therefore, &—«a. For a value of А large in comparison with the 
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folal antenna height l, 0 is а small quantity. Now, the radiation is a 
function of 8 only, and Rüdenberg's formula utilises only the first 
term of the complete expression, namely, 


n 
z—4060T7— ао 


This formula is only valid for wave-lengths great іп comparison with 
the antenna height. 

For a constant wave-length the radiation from an antenna with 
different ee at the top and at the bottom, can be expressed in 


Orem! (a, sin 28+, А» cos 28--4,, 
6=constant 
where AÅ, .1, and A, are constants for a certain ratio of wave-length 
and antenna height. Bearing in mind that the current distribution 


is given by a 
= Т cos ( а), 
а 
and taking for х that height on tre antenna where а current-node із 


found, the total energy thrown off the antenna in the form of electro- 
magnetic waves of a constant eae but at different loads, is, 


iz 
Sa TB, sin NES gin A В, jj 


where B,, В, and В; are constants. 
To show the form of this function for two wave-lengths Fig. 3 has 
been calculated, in which the abscissa gives that part of the height 
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of the antenna at which a current node occurs and the ordinate 
representa the antenna radiation-reeistance at this current distribu- 
tion (1) for À —21, and (1) for À— 4I. 

The formula for the radiation resistance of an antenna vibrating 
in a half wave-length—e.g., when z is the height of the current- 
node, is— 


Rp=58-28— 40-32 sin i -u3Ja. 
A 2l 
so that the radiation-resistance for this wave-length is a minimum 
and equal to 11-960 when the current node occurs at a point 42-7 
per cent. of the height of the antenna from the base, and the same is 
ч mau with a value of 104-60 with the node at a height of 
per cent. This example clearly illustrates how the current 

шлш even by a constant wave-length, is of importance with 
regard to the radiation. 

It is interesting to find out in what directions the calculated electro- 
magnetic gnergy is emitted from the antenna. This is best repre- 
sented graphically. By using the function in the form :— 


1 е 
—— {віп 34-co8 (0 cos ф). sin a—cos o . sin (0 cos c). Я 
i | zu 2 


polar curves in a plane can be drawn in four different ways having 
the following peculiarities and formule :— 

1. If the radius vector їз made proportional to the energy radiated 
through a unit surface of a sphere of а constant radius described 
round the sending dices the curve has the equation, 


= (f (o); */sin?g. 
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2. If r is made proportional to the total energy radiated through 
that zone of a sphere that is comprised between two cones with a 
slightly different apex-angle, the formula is 


r= (f(9)! */sin 9. 

3. r can be made proportional to that distance from the antenna 
where the radiation through а unit surface, held at right angles to 
constant, or, in other words, 7 can be made 
proportional to that distance fr m the antenn^ where, by a given 
receiving arrangement, the amount of energy received is a constant. 
We thus have the formula, 

r—f(o)/sin e. 

This surface has the peculiarity that th? magnetic and electric 
fore?ss are constant all over it. This curve сап be called the char- 
acteristic curve of radiations (analogous to the similar curve in a 


Fra. 6. 


horizontal plane for directive antenns such as used by Bellini and 
Tosi), and represents at the same time the maximum distances in 
different directions where signals can be received. 

4. If r=f(9)/V sin 9, 
the area of this surface will be proportional to the total energy 
radiated. 

In the original Paper the author presents curves corresponding to 
^ — 4l, 21, l, 4/3l and #1 respectively. In Figs. 4,5 and 6 three typical 
curves are reproduced. 

All curves of the forms given are independent of the distance from 
the antenna, if only that distance is large in comparison with the 
dimensions of the antenna and the wave-length used, for which case 
the Poynting vector is à straight line. 

The theoretical possibility of loading an antenna and exciting it 
in such a way that no radiation will occur in horizontal directions 
may experimentally be of value to detect the existence of ionised 
refracting layers in the atmosphere as calculated by Eccles, for 
which case the current in a receiving antenna would increase to a 
certain extent, while reception is made at a greater distance from the 
sending-station. : 
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THE WORK OF THE COMMITTEE FOR 
SCIENTIFIC & INDUSTRIAL RESEARCH. 


The second annual report of the Committee of the Privy 
Council for Scientific and Industrial Research has come to 
hand, and our readers will find an abstract of this report on 
another page. From this it will be seen that considerable 
progress has been made in actually putting matters on a 
working basis. Naturally work of this novel character 
takes time; but the Committee is able to report more than 
preliminary steps in the establishment of a National 
Research Association by the great staple industry of 
cotton. The woollen and worsted manufacturers of Great 
Britain have appointed a provisional committee to draft 
the constitution for a Research Association, and the flax 
spinners and weavers of Ireland have decided to take a 
similar step. The Scottish shale oil industry and the 
photographic manufacturers have decided to establish 
Associations immediately. The electrical engineering firms, 
the British Society of Aircraft Constructors (in conjunction 
with the Aeronautical Society), and the Scottish ship- 
building and steel industries all contemplate the same 
step, and it is hoped that it may be possible to establish 
an association for research into the non-ferrous alloys. As 
our readers are aware, a Fuel Research Board has also been 
established, and a Committee has been appointed in Dublin 
to consider questions in regard to peat. 

This is & good beginning. Apart from these main 
activities, it may be mentioned that steps are being taken 
to translate certain books on optics, and it is proposed to 
issue departmental bulletins supplying information useful 
to particular industries. The first of these, which i8 a 
memorandum on the “ Means to be Adopted to Diminish 
the Decay of Timber in Coal Mines," will be circulated to 
mine owners. Bulletins of this kind should prove par- 
ticularly valuable. Although much useful information is 
distributed in this way by certain Government departmente 
in the United States, there are no corresponding publica- 
tions in this country. It is also proposed to publish from 
time to time pamphlets under the title of “ Science and 
Industry " as a record of progress made at home and 
abroad in the application of science in manufacture. The 
first of these was contributed by Mr. A. P. M. FLEMING, and 
was noticed in our columns recently. 

In the report à number of researches are briefly noted, 
but it is a little disappointing to find that only two of these 
are concerned with the electrical industry. They consist 
of the research on the heating of buried cables and that on 
insulating oils. There is surely ample scope for more 
activity than this. We trust that there are many more 
electrical researches in contemplation, but possibly they 
have not reached the stage at which they can be included 
in the report. Ја the next annual report we hope to see 
evidence of much greater activity. 

Some distinction is drawn between different classes of 
research. For example, there is research carried on by 
leading firms, there is the research which ought to be 
carried on by co-operation, and, lastly, there is the type of 
research which is not commercial, but of very general 
interest to the nation as a whole, and which, therefore, 
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should be carried out at the national expense. Research 
on fuel is an example of the last named. The second type 
which we have just mentioned comes within the scope of 
the Trade Research Association.’ There is a vast deal to 
be done in this way, but it is necessary not to confuse 
co-operative research with individual research by manu- 
facturers, and to imagine that the latter can be displaced 
by the former. As an example, we may take research on 
switchgear, to which we make a reference elsewhere. . This 
is essentially a subject which should be dealt with co- 
operatively on a large scale, since no individual manufac- 
turer can possibly afford to put down the plant necessary 
for such a research. This investigation, however, would 
not supersede the research by an individual switch maker 
developing a. new type of switch with new characteristics. 
He would probably find it desirable to carry out his own 
experimental work on this type of gear for his own ad- 
vantage, though he might finally submit a sample for 
testing to the Trade Research Association. 

The end of the report is of particular interest, as it deals 
with two subjects of some difficulty. One of these is the 
assistance of the inventor. A very natural prejudice has 
Sprung up against the inventor, owing to the fact that he 
is frequently of an unreasonable type who does not realise 
his commercial limitations. It is a prejudice which is the 
result of many years’ experience. On the other hand, it is 
well known that the inventor in this country, unless he has 
some financial backing, stands very little chance of gaining 
any reward for his activities. It is otherwise in America. 
Censequently there is greater activity in the production of 
inventions in the United States than in this country. This, 
it appears to us, is a loss which should be remedied by more 
sympathetic treatment, and we are therefore glad to see 
that the Committee is prepared to take up a benevolent 
attitude in the matter. In other words, the Committee 
does not simply refuse to look at an inventor because his 
idea is patented. In fact, in suitable cases, the Department 
is prepared to consider applications for assistance towards. 
researches necessary to perfect patented inventions or 
processes. We are also glad to see that the Committee goes 
80 far as to include under the conditions of grants to Re- 
search Associations a clause by which employés are given 
pecuniary reward for inventions. It is essential to re- 
member, in dealing with inventors, that assistance given to 
them cannot be productive of much good if it carries with 
it the idea that the inventor will get nothing. 

The other subject to which reference is made is that of 
assistance to individual manufacturers. The Committee- 
has considered the question of encouraging individual 
manufacturers who are anxious to place their works on а 
scientific basis. In such cases the Department is prepared 
to entertain a proposal to attach a young research worker 
to the works laboratory for an agreed length of time, which 
might be divided into three periods. During the first 
period the Department would pay the salary, during the 
second period the Department would pay half the salary, 
and during the third the firm would pay the whole. 

We hope that engineering firms will not fail to take 
advantage of the opportunities offered by this new Depart- 
ment, and will bear in mind that contributions made to 
Trade Research, Associations will be regarded by the 
This is 
a concession that renders the support of these associations 
an extremely good investment, and, although this is not 
the main inducement, it should weigh with those who are | 
still sufficiently ignorant to regard research as an expensive 
luxury. 
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A CAPACITY TEST FOR LOCALISING A HIGH RESISTANCE BREAK IN SHORT LENGTHS 
OF SUBMARINE CABLE. 


BY H. V. HIGGITT. 


The test here described is a discharge test taken with a 
ballistic suspension. Two readings are taken of one discharge ; 
the first throw, and the immediately following throw in the 
opposite direction. This latter reading is taken in order to 
eliminate the effect of the current from the break due to polar- 
isationfand primary batterv effect, and also any earth current. 
The%current from the break, although falling in magnitude, 1s 
considered in the test ах being constant during the short period 
in which the two readings are taken, with apparently little 
error. 


Zero 
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The working of the formula is shown in the diagram, ignoring 
for the present the decrement due t» damping. Here a is the 
first throw, and b the following throw. After the first throw, 
oscillations will take place across the point that would be the 
steady deflection due to the current trom the break at that 


time. This deflection, which is assumed to be constant during 
the time the two readings are taken, 1s shown by y. 
Therefore, a— y=y+b, 
2y =a —b, 
| y=}(a—b). : 


This value of y is now introduced into the equation for в 
throw produced by a permanent current, combined with а 
sudden impulse. 


We have z—'V a(a—2y) (Kempe, 5th edition, art. 72). 
where z—throw that would be produced by sudden 


impulse alone. 
a —throw from combined currents. 
y — permanent deflection. 
Inserting the value of y as found above, this equation 


becomes 
a—b 
En / a (»-2(“5")) 
r=V ab. 


This latter is the formula to be used in the test for finding the 
throw that would be obtained from the capacity alone. 


Fic. 2. 


The correction for decrement is made on the first throw in the 
usual way—ie., z(l-—llogdec.). (Kempe, arts. 73-74; 
. Fisher and Darby, art. 121; Avrton, arts. 157-159.) The 
correction on the return throw is the decrement for the length 


a+b, plus the decrement for the throw a, as the drop in a 
causes a corresponding drop in b. 

In taking the test the key must have as little play as is prac- 
ticable, and is advisedly connected so that the discharge is 
taken upon pressing the kev, as this gives a shorter free period. 
An observation of the D.R. up to the moment of taking the 
discharge can be obtained bv inserting a milliammeter in the 
battery circuit. By this means each reading of a series of 
discharges can be taken with the same end resistance, thereby 
simplifving the reduction of the result to microfarads, which is 
best done by replacing the cable bv an adjustable condenser 
shunted by a resistance equal to the break, and, working the 
key with the same rapidity as before, adjusting the condenser 
until the throw, corrected for damping. equals that obtained 
by the formula, the capacity then being the result required. 

The following example was taken upon a capacity of 1 mfd., 
with a break consisting of a large exposure in series with 
5.000 ohms. A Sullivan galvanometer was used, the coil 
having an incomplete aluminium circult, and the soft iron 
intensifier being removed. The coil was weighted with a stout 


= 


M.A. 
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U-shaped piece of lead, and suspended with heavy strip. 
(Good balancing for rocking was found to be easily obtainable.) 
No shunt was used, the required degree of sensitiveness being 
obtained by moving the magnet back. When the galvano- 
meter was suitably sensitive for the following example, the 
logarithmic decrement was 0-0235, giving a correction of 
1-2 per cent. n 

The resulta are from 10 consecutive sets of readings. 


Readings Correction. Results. 
305 ode 3:5 =3085]) —- 135:3 
52 we T3544 = 99-5 
Se Zo d$ cf c 1350 
MS Luo X344 су С" 1302 
en: fisy сызу 4e 136-1 
р ШШ фаза Ga] ocn 1348 
Le Fame зв} с 135-4 
3e DO fase CMS] ©" 130-8 
A onu Jism сызу =] 9 
а ШШ фавн сылу UU 1311 
за no = же 1315 

1,331-9 
MOON данае Aio e Sq aeos и беля 133-2 


The following are 10 consecutive throws from the same 
capacity when shunted by the 5,000 ohms without the ex- 
posure : 


4 


&98 


The result therefore has an error of less than 5 per cent. 


130 130 
122 126 
124 127 
131 127 
123 eee 
124 1,264 
MOBIL зу Ы DD VIRES 120-4 
+ 1-5 for dec. 
127-9 


A trial with a damped suspension under the same conditions . 


gave the same deflection of 300 divi- 
sions (with suitable shunt), with or 
without the capacity, although the 
capacity alone—shunted by the 5,000 
ohms—gave a throw of 50 divisions. 
The throw with capacity merely 
moved somewhat quicker. 

The three following examples were 
taken with an astatic galvanomcter, 
having а logarithmic decrement of 
0-2351 (giving a correction of 11-8 per 
cent.) and a period of three seconds. 
A universal shunt wasemployed. The 
same exposure was used in each case, 
and gave about 500 ohms with zinc 
before being sealed up. The tests 
were taken with 20 cells. 


Fia, 4. 


End sealed up to 50,000 ohms; 27-18 nauts, 330/225 at 0-378 micros 
= 10-3 micros. g 


Readings. Correction. Results. 

240° ius +29 = 278 З 269 

180 ..... 429451 =260f vvv | 

246 IIIS + 29 == 275 969 

Wt ...... +29+51 =264f “vy 

246 PPP + 29 = 275 971 

188  ' ..... +2951 =268 ick ; 

246 ue +29 = 275 270 

6, -294-51 =266f “vv i 

248 EREET) + 29 == 277 271 ‹ 

185) is 29-51 =265f "°°" 
Throw from same capacity shunted by 50,000 ohms... 242 
Decrement ................. "(— сеанста весы: + 29 

271 


End scaled up to 60,000 ohms; 3-09 nauts, 107/140 at 0-307 micros 
=(-95 micros. | 


Readings. Correction. Results. 
2590 asses +29 = 279 
192 а... 429444 =195f 777 is 
248 овозе +29 = 277 236 
128 ш +29+44 =201f °°" 
247 TP +29 = 276 933 
1229. жега +290444 -196[| °°" ni 
243 ...... 29 == 272 234 
12907 тд +29444 =201f  """ 
243 — — ...... +29 = 272 930 
128. мә 428—43 =195f  """ ' 
Throw from game capacity shunted by 60,000 ohms... 207 
DECTOMICHE.. зала зыкдар аай» ud + 24 
231 
End sealed up to 50,000 ohms ; capacity 4 micro. 
(The return throw did not cross the zero.) 
Readings. Correction. Results, 
2998-7 хаа 4-20 212 , 
SD dew ош pe Ns 
230 ass 4-27 = 207 
FEE OT On vp ee B 
299 vss . 4-530 = 285 
—20  ...... --30-2-28 = 38f "vv 7 104 
S40. s +29 == 278 
SIR’ aba 420427 =: 35 D ui: 
JUD. auis +28 - 263 
ае ноа арр c "s 
Throw from same capacity shunted by 50,000 ohms, 113 
Decrement салаалуу лушу Evo bos aha tes Sek eds + 13 
126 
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ECONOMY OF ELECTRIC VEHICLES. 


The cost of the working of a 2-ton Edison electric vehicle at New- 
castle-upon-Tyne for 41 weeks has been published by Mr. J. W. 
Thwaites. 

Tho number of miles run was 3,172, and the number of tons carried 
2,475. After four months’ working on a one-shift, on the removal of 
refuse in a congested area (three-quarters of a mile square), the success 
was во apparent that the committee decided unanimously to order a 
second machine. 


Act. run- Act. run- 
Actual running costs. ning cost ning cost 
per ton. per mile. 
Capital charges on £1,000 for 10 

years (interest calculated at 59, £ в. d. s. d. & d. 

and sinking fund on 4°; basis)... 105 1 10... 0 10:19 ... 0 795 
Elec. energy at 3-55 units per mile, 

11,250 units at 14d. por unit ....... 70 6 3...0 681..0 532 
Oil and grease ........................... 1 6600... 0 012 .. 0 0-09 
Maintenance of chassis, body and | 

batteri8 еза ныл 11 3 2... 0 108... 0 084 
Maintenance of tyres (assuming life 

of tyres 10,000 miles, 3,172/10,000 

MEA): oes —————— 1213 9... 0 123 ... 0 0-96 
Insurance at £12. 15s. per annum... 10 1 0... 0 097 ... Ө 0576 - 
Driver at £2. 4s. 8d. per week ...... 91 15 8... 0 890 ... 0 694 

Total running cost............... 302 "7 8 2 030 1 10:86 
Four lifters at 35s. per week ... 287 0 0 2 383 1 9-71 
Total cost of removal ............ £589 7 8 4 913 3 8-57 


Mr. Thwaites states that both Messrs. Harrods and Messrs. Lyons 
have each a fleet of electrics, and he has gathered from their experience 
that the more intermittent the work the greater the saving. That was 
indeed, natural from the experience of electric work generally, and he 
could also verify the statement by his own experience. He was com- 
pelled some six months ago, owing to the Government having com- 
mandeered 10 useful horses, to purchase two (2-ton Austin) cars to dis- 
tribute 4 cwt. bags of coal from door to door in the congested areas in 
question, and he expected the cost of delivery to be heavier than by horse. 
The experience was useful, and worked out as follows :— 


ONE AUSTIN Two-TON CAR. 
One week, April 25 to April 28, inclusive. 


Driver's wages ....... Meet И TA НКЕ . £2 5.0 
АВвїз ШШ ыан Esa ce Febr ews oA RES наан ао а ] 17 
Insurance and garage ....................... „6...6 076 
Interést on capital, £760 at 6 per cent. ................ 014 7 
Depreciation at 15 per cent. .............................. 2.0 6 
Petrol &t 2s, 4d. gallon. узунуна ананна не rure 3 10 0 
ОП and greas зн PINO ERE Ceo Qs Ero Fre ET 0.4 6 
Repairs and renewals .................................... . 115 0 
OD VLC cis spec va bita Eva Seay Ok Saw EVER ERR sane UPS ERE ELI RIS 118 0 
£14 12 7} 
Cost per ton (92 tons 1еаа)............................... 0 3 24 
Previous cost (92 tons lead) horses ...................-. 0 3 1 


The saving is not worth considering either way, although great care was 
taken when entering a street to go to the top and brake down; but if he 
had been able to secure electrics the saving would have been pronounced. 
His committee will consider the change as soon as delivery of the 
cover-type Edisons are available. Electrics were too high in price, but 
no doubt they would cheapen considerably with the advent of normal 
times. Mr. Thwaites is very positive, however, that they stand alone on 
the work mentioned for simplicity and economy, apart from the economy 
question. 


Reciprocating Track Grinder.—4A booklet sent us by Mr. Е. J. Down 
(of 90.93, Fenchurch-street, E.C.3) describes the reciprocating track 
grinder manufactured by the Railway Track-work Co., of Philadelphia. 
It was formerly assumed that track grinders were only valuable for the 
purpose of smoothing severely corrugated rails; but it is now contended 
that it is advantagcous to employ them at an early stage, thus preventing 
the development of serious defects. Track grinders may either depend 
on a grinding wheel as the cutting medium, or may utilise & recipro- 
cating element. It is claimed that the latter type of machine has been 
much simplified, and can safely be placed in the hands of an ordinary 
labourer, and, further, that it permits water to be introduced to facilitate 
cutting, which is difficult in the case of a high-speed wheel. This cutter 
is operated by a 3] Н.Р. motor, and a number of illustrations are given 
showing its employment in practice. The motor is fed from the tram- 
way circuit. The method of derailing permits quick removal and 
replacement on the track, about 40 seconds being the average time from 
stopping to beginning again. It is stated that seven hours’ grinding 
has been accomplished in a 10-hour day with 250 cars passing on 
the same track, corrugation being meanwhile removed from 800 ft. of 
single rail. 
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REPORT OF THE COMMITTEE OF THE PRIVY COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH FOR THE YEAR 1916-17. 


This Report, which has just been issued, covers tHe second year 
of the Committee's proceedings. from Aug. 1, 1916, to July 31, 1917. 


The Report recapitulates the history of the formation of the Depart- 
ment and of the Imperial Trust for the Encouragement of Scientific 
and Industrial Research, which holds on behalf of the Department 
one million sterling which Parliament has voted for the purposes of the 
Department. The Report further states that during the past year the 
Committee concluded negotiations with the Royal Society for the transfer 
of the property of the National Physical Laboratory, together with the 
responsibility for its maintenance and development, to the Committee. 
The scientific management of the laboratory remained in the hands of 
the Executive Committee. The Report also refers to the appointment 
of the Fuel Research Board and the Irish Committee of Inquiry into 
Peat as a source of power. 

A grant of £1,000 a vear for five years, with a grant of £750 for special 
apparatus, has been made on the recommendation of the Advisory 
Council to the department of technical optics recently established at 
the Imperial College of Science and Technology. The college is pro- 
viding laboratory accommodation and an equipment grant of £2,000. 

The Committee has also considered and approved recommendations 
in respect of aid to 44 scientitic investigations of industrial importance. 
Nine of these received aid during the year 1915-16 ; the remaining 35 
were new proposals. 'The Committee reported last year that it had 
approved grants to a number of individual students and research 
workers for the year 1916-17 to an amount not exceeding £6,000. In 
the event it has not expended more than £3,550 odd under this head, 
upon 36 wÜrkers. The work has suffered in amount owing to the war 
and the Committee was unable to expend more than £14,524 out of the 
£40,000 placed at its disposal by Parliament for 1916-17. During the 
current vear it has taken £38,050 in its estimates, in addition to the fund 
of a million referred to above. The annual vote is intended to cover 
(a) the cost of those researches which will not be undertaken by the 
proposed Research Associations; (b) the grants to individual research 
workers, both students and others ; and (c) the cost of administration. 

The second annual report of the Advisory Council is appended, and 
an abstract is given below. 


. REPORT OF THE ADVISORY COUNCIL. 
Part I. 


The experience of another year of work has confirmed our first estimate 
of the position. We have made progress. The establishment of a 
separate Department of State entrusted with the organisation of scientific 
and industrial research has brought encouragement to our efforts and the 
necessary financial support. '' We may think of scientific research," 
says Prof. Bragg, ‘‘ as an army advancing into an unknown country, in 
which it is not possible to see more than a step or two ahead.” The 
provisioning of such an army calls for circumspection and a great deal of 
detailed work. Some estimate of its amount can be formed when it is 
stated that during the past year we have held 19 meetings as compared 
with 13 in our first year of work, while the Applications Committee, 
appointed in February of this year, has held nine mectings. Our 
Standing Committees have met in all nine times, while sub-committces 
and sections -have held 52 meetings. We have also had the assistance 
of 28 special committees in dealing with applications for grants-in-aid. 

We have addressed ourselves during this year in the main to the 
Organisation of industrial research, firstly, because we felt the paramount 
importance of arousing and securing the interest of manufacturers in 
the application of science to industry, and secondly because the influence 
of the war has created in industry an atmosphere conducive to the 
growth of new ideas, whercas it has unfortunately made the prosecution 
of work in pure science and in its organisation a matter of extreme difti- 
culty. We trust that the absence of extended reference to pure science 
in this report will not be takeu as indicating our lack of appreciation 
of its importance. 

The Million. Fund for Trade Research. Associations.—The one question 
of policy is the working out of the policy of co-operativo industrial 
research foreshadowed in the last report (see THE ELECTRICIAN, Sept. 8, 
1916, p. 768). Many trade associations have come into existence during 
the past year, some of which include research among their objects. But 
while we welcome this evidence of the growth of a spirit we have ensued, 
ìt does not seem likely that most of the new or previously existing associa- 
tions will be qualified to avail themselves of the full benefits that the 
Government is prepared to offer. Оп the other hand we see no difficulty 
ìn the establishment of associations which would conform to the neces- 
sary conditions. 

The Representation of Latuur.—As regards the constitution of the 
Governing Body or Council of an association for research, it is obvious 
that capital, management and science must have suitable representation. 
But we believe further that greater success and a wider scope of action 
will be attained, if provision is made also for the inclusion of labour. In 
most cases only skilled labour will'be concerned. We think it important, 
however, that the workers in an industry should be able to ascertain at 
first hand how science is applied to industry and how funds devoted to 
this purpose are expended, and that they should also be able to urge 
the importance of research which would result not so much in pecuniary 
gan as in the increased health and comfort of the workers. We were 


interested to read the proposals contained in the Interim Report just 
issued by the sub-committec of the Reconstruction Committee on Re- 
lations between Employers and Employed, which advocates the estab- 
lishment of Standing Joint Industrial Councils. We believe that Councils 
so constituted as to be able to discuss with knowledge questions affecting 
both employees and employed would. if they could be brought to work 
successfully, greatly help the formation and dévelopment of Trade Re- 
search Associations. We notice that it is proposed that the National 
Councils should be empowered to allocate to District Councils the follow- 
ing among other questions :—'' Industrial research and the full utilisation 
of its results; the provision of facilities for the full consideration and 
utilisation of inventions and improvements designed by work-people, 
and for the adequate safeguarding of the rights of the designers of such 
improvements," We think it valuable that national councils should have 
these powers of decentralisation, for unless each locality is carried along 
in the forward move we cannot hope for any steady advance. But we 
hope they will also retain these questions in their own hands. since it is 
to be anticipated that the Trade Research Associations will as a rule be 
national rather than local in character. 

Size and Scope of Associations.—It is intended that the research 
associations should include as many of the firms in each industry as 
possible. When it is found necessary thus to sectionalise an industry, 
it will be important for the several research associations to combine for 
purposes common to more than one. One of the most promising 
directions for co-operation of this kind is the preparation and circulation 
of abstracts of scientifio literature and other information of technical 
interest. 

Proposed Rescarch Associations.—Substantial progress has already been 
made towards the establishment of a National Research Association by 
the great staple industry of cotton. The woollen and worsted manu- 
facturers have appointed a provisional committee to draft the constitu- 
tion for a research association, and the Irish flax spinners and weavers 
have decided to take the same step. The Scottish shale oil industry 
and the photographic manufacturers have decided to establish associa- 
tions immediately, the electrical engineering firms and tho British Society 
of Aircraft Constructors, in conjunction with the Aeronautical Society, 
have the matter under consideration, the Scottish shipbuilding and steel 
industries are moving, and we have hopes that it may be possible to 
establish an association for research into the non-ferrous alloys in the 
near future. We understand that the British iron puddlers and the 
Diesel engine manufacturers have independently established research 
organisations for the benefit of their respective industries. The coal 
mining industry is interested, but it will necessarily take time to organise 
this huge industry on a national basis. In some cases the leading firms 
realise to the full the value of science and of a combined attack, but they 
cannot as yet carry the industry with them. In other cases the industry 
may be prosperous and the leading firms possessed of what they believe 
to be valuable and exclusive information, which they fear might be 
endangered by co-operative research, but those industries which call for 
the most complex organisation and are most in need of scientifio 
guidance, if they are to meet modern conditions successfully, are for the 
most part those in which the smallest progress has been made towards 
research on a co-operative basis. At one end of the large group of what 
may be called the chemical industries we find а growing movement 
towards financial combination, e.g., among the highly developed heavy 
chemical and allied industries. Financial combines or fusions of scientific 
industries on the scale we are witnessing will certainly render co-operation 
for research alone less attractive, if not unnecessary. At the other end 
of the scale are industries, like those of pottery and glass, which have 
been driven by adversity to seek the aid of science, and have only been 
able to meet the cost by operating together. Between the two extremes 
is à large number of industries, some of them wealthy, which appear to 
be uncertain in which direction to move, and would probably prefer to 
move in neither. 

Researches Unsuited for Co-operative Action. —There will remain, how- 
ever, important fields for industrial research which we can never hope 
to cover by means of research associations. Research into fuel is one 
of these. Every home in the land as well as almost every industry is 
directly concerned in the economy of fuel and for that reason it is simpler 
and more just that all should contribute through the taxes to the cost 
of the research. The Committee of Council have accordingly established 
the Fuel Research Board. Similarly we think the argument for a 
national board of research in timber will prove overwhelming ; in both 
cases, however, we may hope to receive assistance if not contributions 
from some of the industries more immediately interested. The re- 
searches we are conducting through the British Fire Prevention Com- 
mittee and the Concrete Institute respectively into the fire-resisting 
properties and into the gencral physical properties of different kinds 
of concrete are also cases which call for national action. We have been 
assured that the same considerations hold good for the scientific problems 
underlying illuminating engineering and cold storage. Where the con- 
ditions make it unlikely that any particular industry will undertake 
necessary rescarch it may be desirable for the Department to take action 
for the general good, with the help and assistance of the industries con- 
cerned. It will not be possible in these cases to delegate responsibility 
in the manner proposed for industries capable of combination in research 
associations, 
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National Physical Laboratory.—T here is still another class of scientific 
problems of great importance to industry, not susceptible of treatment 
by associations for research. We refer to the determination of constants 
and standards whether physical, chemical or bacteriological, and the 
accurate testing of manufactured products in the interest both of manu- 
facturer and consumer. The experience of other countries goes to show 
that it is work which the State must itself undertake, or at least control, 
if it is to be adequately served. The scientific management of the 
Laboratory will remain unchanged and Lord Rayleigh, vice-chairman 
of its Executive Committee, will remain on the Council. 

Methods of Financing Research.—There seems to be room for three 
methods of financing research : research by the individual firm at its 
own expense ; research which is financed on a co-operative basis; and 
research which must be financed by the State. If the research is one 
which a single firm can finance and which, if successful, will yield results 
that a single firm can exploit to the full, there is no case in normal 
circumstances either for co-operation with other firms or for assistance 
from the State. But British manufacturing firms are not as a rule at 
the same time both large and complex. In the cotton industry, where 
some of the firms have capital funds to be reckoned in millions, manu- 
facturing success has been obtained by specialisation in a narrow range 
of processes.  Far-reaching scientific investigations which are likely to 
affect several sections of the industry are accordingly more suitable for 
co-operative than for single-handed attack. On the other hand the 
German chemical industry with its powerful firms engaged in handling 
the primary raw materials through all their intermediate stages up to 
the manifold but closely related final products would not be suited for 
co-operative research, though it may be prepared to go far in the direction 
of financial fusion—a mere continuation of the previous line of develop- 
ment. If, as in this country, conditions are in many respects specially 
favourable to co-operation in the conduct of research, the State is justified 
in encouraging development along these lines by means of monetary and 
other assistance. We find the justification for our proposals for research 
associations in these considerations. But when the firms have done all 
that it will pay them to do in the way of both private and co-operative 
research, there remain lines of investigation which will either be suffici- 
ently fundamental to affect a range of interests wider than any single 
trade, however large, or else they will clearly have a direct bearing on 
the health, the well-being, or the safety of the whole population. The 
two types are not mutually exclusive, but research of either kind falls 
into the third class and must be undertaken by the State itself. 


Fuel Research. Board.—The investigations conducted at the National 
Physical Laboratory belong to this class, but by far the most fundamental 
work initiated during this year, 80 far as the industrial aspect of our 
labours are concerned, has been the appointment by the Committee of 
Council on our recommendation of a Director of Fuel Research with a 
Fuel Research Board to assist him in laying his plans. 'The Fuel Re- 
search Board have presented their first report outlining their proposals 
for taking stock of the coal resources of each district, classifving according 
to their qualities the seams which are being worked or which might, in 
certain cireumstances, be worked, and ascertaining broadly the industrial 
uses to which the different kinds of coal are being put. 
conduct investigations into the nature and origin of the various types of 
coal and into the chemical and physical behaviour of their constituents 
under the action of heat and other agents. Thus, this side of the inquiry 
will be most readily kept in touch with the practical side, and the new 
knowledge of the scientific worker at once becomes available for practical 
application. The Board have also had under consideration а number of 
proposals for the utilisation of peat; and they have been in communica- 
tion with the Department of Agriculture and Technical Instruction for 
Ireland. The Board have decided, after consultation with the Irish De- 
partment and with the approval of the Committee of Council, to appoint 
з small Committee of Enquiry to sit in Dublin and to inquire into and 
to consider the experience already gained in Ireland in respect of the 


winning, preparation and use of peat for fuel and for other purposes 


and to suggest what means shall be taken to ascertain the conditions 
under which in the most favourably situated localities it can be pro- 
fitably won, prepared and used. | 

We have always believed that the natural relation of ourselves and 
the Department to other Government Departments would be to act as 
the servant of them all, to supply accurate information and independent 
reports upon scientific problems submitted for investigation and to leave 
to the administrative departments the duty of applying the knowledge 
we may be able to furnish. This proves to be the direction in which 
events are moving, and the appointment of assessors from other de. 
partments to our Council has undoubtedly helped to bring it about. 
We have recommended that grants should be made for three pieces of 
research which are related to the work of the Fuel Research Board, and 
the Board have concurred. ‘The first, initiated by the Sanitary Com- 
mittee of the Manchester City Council, is being carried on at the 
Municipal School of Technology and has for its objects the use of better 
methods of domestic heating and improvement in the ventilation of 
dwelling rooms, А grant has been given to the Institution of Heating 
and Ventilating Engineers to enable them (a) to tabulate and print the 
result of five researches on domestic heating carried out at University 
College, London, during the past three years, (b) to carry out a research 
with a view to establishing co-efficients of heat transmission through 
standard building materials, and (c) to conduct an investigation on heat 
transmission from radiators. The third grant will secure the continu- 
ance of the work begun in 1912 by the Committee for the Investigation 
of Atmospheric Pollution. The grant is made subject to the condition 
that the number of local centres at present reporting to the central 
control station shall be maintained. The collection and tabulation of 
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careful records as to atmospheric pollution in different parts of the 
country should be extended after the war and the statistics should supply 
in the future one of.the means of gauging the work done by the Fuel 
Research ‘Board in promoting methods of smokeless combustion, One 


_research aided by the Department has direct reference to the conditions 


of labour in mines, A grant made in November last to the Institution 
of Mining Engineers to enable them to investigate (а) the influence of 
hot and moist atmosphere on workers employed in mines, and (b) the 
methods to be employed for cooling and drying the atmosphere of mines 
will lead, we hope, to an improvement in the circumstances in which a 
large number of miners work. Since the grant was made the principal 
coal-owners have been considering tho establishment of a National 
Association for Research, which could undertake this and other researches 
affecting the industry. We have also undertaken a research, with the 
approval of the Committee of Council, having for its object the pro- 
duction of standard types of apparatus for mine-rescue work, and we 
have appointed a committee to inquire into the types of breathing 
apparatus used in coal mines, and by experiment to determine the ad. 
vantages, limitations and defects of the several types of apparatus, 
what improvements in them are possible, whether it is advisable that 
the types used in mines should be standardised, and to collect evidence 
bearing on these points. 

Concrete.—The Concrete Institute is controlling with the aid df the 
Department a series of tests into concretes made from various selected 
local aggregates. These researches are being conducted at nine colleges 
and universities in 36 districts throughout the country. 

Glass. —We have not relaxed our efforts to deal with this many-sided 
industry in as comprehensive а manner as possible. The important 
research at the Nationa] Physical Laboratory carried on at the cost of 
the Department since 1915 has dealt with the fundamental problems of 
optical glass manufacture. Attention during the past year has been 
concentrated on the question of refractories. Tho development of the 
electric furnace, particularly for the purpose of burning refractories at 
very high temperatures, proceeded satisfactorily. A new type of re- 
sistance furnace was evolved Неаб is generated by contact resistance 
between specially shaped graphite parts, and an endeavour is being 
made to substitute pressed carbon similar to that used in arc-lamp 
electrodes, as the latter can be obtained in this country. Prof. Jackson 
has been investigating the composition of certain optical glasses for the 
Department with the assistance of the Glass Research Committee of 
the Institute of Chemistry. He has succeeded in defining the com. 
position of the batch mixtures necessary for the production of several 


glasses hitherto manufactured exclusively in Jena, including the famous 


fluor-crown glass. He has also discovered three completely new glasses 
with properties hitherto unobtainable. 'The dangerous position which 
existed when this Council was first established having now been removed, 
thanks to the energy and initiative of the Institute of Chemistry, their 
Research Committee is now free to give its attention to other less urgent 
but not less important problems. We have invited them to assume the 
direction of some of these. Our Standing Committee on Glass and 
Optical Instruments has been actively engaged during the past year in 
surveying the field for research within its purview. ‘The Institute Re- 
search Committee is, accordingly, beginning the preparation of a reference 
list of vitreous compounds, their compositions, densities, refractive 
indices and dispersive powers which, we anticipate, will save the in- 
vestigator into new glasses much time and labour. The work, one of 
considerable magnitude, will be carried on їп accordance with a scheme 
prepared by the Research Committee and approved by us. 

The Research Institute for Glass at the University of Sheffield has 
now been established with the assistance of grants from this Depart- 
ment and from two associations of glass manufacturers. Progress has 
already been made with several systematic investigations on glass 
problems and the results of one of them, concerned with the influence 
of small amounts of chlorides and sulphates in producing opalescence in 
glass, have appeared in the “ Journal " of the Society of Glass Techno- 
logy. Co-ordination has been greatly facilitated by the establishment 
of the Society of Glass Technologists, founded by a few of the active 
and enthusiastic workers at the technology of glass in and near Sheffield. 
It now includes all the progressive manufacturers as well.as the men of 
science interested in the subject. 


Technical Optics.—Closely related to problems of glass are those of 
optics and optical instruments. For that reason we established a single 
Standing Committee, as explained later, to deal with both subjects. 
But here, as in every direction, we have found that no sound progress 
in research is possible without strengthening the bases of our national 
education. We, therefore, welcomed the untiring perseverance of the 
London County Council, who have during many years pressed for the 
establishment of a national Institute of Technical Optics. In the spring 
of 1916 the Higher Education Sub-Committee of the London County 
Council put a scheme before the Board of Education, which included the 
establishment of a new department for post-graduate education aud 
research at the Imperial College, the strengthening of the existing de- 
partment of technical optics at the Northampton Polytechnic Institute 
and the appointment of a single director with a specially constituted 
committee to supervise the work both at South Kensington and Clerken- 
well. The London County Council offered to defray one-quarter of the 
capital and maintenance charges of the new department at the Imperial 
College and have accordingly contributed £1,000 a year for maintenance, 
with a special capital sum of £2,500 for alterations and equipment. We 
recommended the Privy Council to make a grant of £750 for special 
apparatus and an annual maintenance grant of £1,000 a year for five 
years, provided the scheme agreed upon at the joint conference #88 
put in force. The Governors of the Imperial College offered the neces- 
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sary accommodation for the proposed department and later voted a 
sum of £2,000 for equipment. The scheme was adopted by all the bodies 
immediately concerned and a Cummittee of Management under the 
Chairmanship of the Rt. Hon. А. Н. D. Acland, was appointed. Mr. 
Cheshire, of the Patent Oftice and Ministrv of Munitions, has been 
appointed as the first director. The new Institute promises to start 
well in the autumn and the optical instrument makers of London 
have already contributed apparatus worth more than a thotisand pounds. 
The Ministry of Munitions and the firms concerned have co-opernted 
with the Department in a series of experiments intended to remove the 
difficulties experienced by English manufacturers of X-ray bulbs, and 
Dr. Willows was retained, with the consent of the Governors of the 
Sir John Cass Technical Institute, to direct the investigations, Certain 
results of value have already been obtained. 

The Fields for Rescarch.— Besides the initiation and direct conduct of 
researches which from their nature are unsuitable for private enterprise 
and unlikely to be undertaken on a co-operative basis, we recognise that 
it will be a permanent and important part of our duties to arrange for 
surveys to be made of existing scientitic knowledge and the fields for 
research in particular industries — In addition to Fuel Rescarch, surveys 
have been prepared on other subjects engaging our attention with a view 
to future action. Some of these have been or will be published. Among 
the former is a Report on the Resources and Production of lron and other 
Metalliferous Ores, prepared by Mr. G. C. Lloyd, Secretary to the Iron 


and Steel Institute, the first edition of which is already nearly exhausted. . 


The new edition now in preparation will include а number of corrections 
and alterations, as well as the available information regarding the 
metalliferous ores of those countries which were omitted from the first 
issue. This first attempt at making the information contained in British 
publications easily available cannot fail to be useful The ferrous 
section of the Standing Committee on Metallurgy have also entrusted 
the preparation of a survey of the field for research in tungsten to a 
sub-committee under the chairmanship of Sir Robert Hadtield. On 
the advice of the non-ferrous section of our Standing Committee on 
Metallurgy we have also appointed a Committee consisting of members 
of the Institution of Mining and Metallurgy. of the Institute of Metals, 
of the Engineering Standards Committee and of the industries concerned 
to prepare for us two surveys giving the existing knowledge and practice, 
80 far as these can be ascertained, as to the zinc industry and as to the 
smelting and refining of copper and the qualities of copper and the 
copper alloys. We are entrusting to this Committee as an interim 
arrangement, pending the establishment of an association for research 
into the non-ferrous alloys, the direction of a research into the best 
method of making sound castings of copper. The Brass and Copper 
Tube Association have offered a contribution of £1,000 towards the cost 
and we have recommended the Privy Council to make an equal contri- 


bution without prejudice to the amount of any grant that may be made ` 


to any research association for non-ferrous alloys that may later be 
established. We have asked a Special Committee of the Standing Com- 
mittee on Engineering to prepare a memorandum on the field for research 
into lubricants and lubrication, with an analysis of the problems involved 
and a suggested scheme of research. We have also offered a grant to 
the Bradford Association for Engineering Research towards the cost of 
preparing a survey of the field for research into the flow of steam in pipes. 
М “Science and Industry."—The publication of the first number ot 
Science and Industry " marks the beginning of work which we expect 
be a permanent part of our activities. The series is intended to 
record the progress made at home and abroad in the application of 
Science to manufacture and to include papers that discuss the many 
problems of training, organisation and procedure involved in successful 
Industrial research. 
Departmental Bulletins.—W*e have also begun the issue of а series of 
. Bulletins " intended to convey scientific information, useful to the 
industries of the country and based upon research work undertaken at 
the public cost. 


(To be concluded.) 


ELECTRIC CURRENT MEASURING INSTRUMENTS 
WITH PARABOLIC LAW OF DEFLECTION.* 


BY PROF. J. К. A. WERTHEIM SALOMONSON. 


Та current or voltage measuring instruments the deflection is 
either about proportional to the current strength passing through 
the instrument or it grows with the square of the current strength. 
In this way they. constitute two different classes of instruments. 

e ordinary galvanometer with a movable coil or magnet belongs 
to the first group the deflection in which obeys a linear law. The 
electrodynamometer is a prototype of the second class in which a 
quadratic law prevails. 

If the movable part of an instrument of the first group be 
mechanically coupled to the movable part of an instrument of the 
Second type, the rotating axes of the two instruments being made 

coincide, and we send the same current through both instruments, 
taking care that the constituents of the movable part try to move it 
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in an opposite direction, we have got a new instrument type showing 
a few peculiarities which are not to be found in either of the con- 
stituent parts. 

If Z be the current strength, the deflection c, the constant of the 
galvanometric part a, the dynamometric constant b, we can put 


and I=byc, 


if the constituent parts are separately considered. 
For the two parts used together we find : 
I Г 
e= 
^ a b 


This is the equation for a parabola. It is evident that there will 


9 


ә 


be no deflection either with a current 7=0 or when Z—- . 
a 


1—a25 


If we call positive the direction of the movement of the movable 
system when the dynamometric part has been short-circuited we 


) 


| - | b? 
find that a maximal positive deflection occurs when J E. the de- 
q 


b? А 
flection being z— . 
' 4a? ., i 
b? 
Any current between J=0 and I= — gives a positive deflection ; 
a 


2 
currents larger than I= · cause negative deflections. 
a 


For very small currents we have a sensibility —a, which means 
that a current [=a gives a deflection of one division of the scale. 
Near the se:ond position of equilibrium a current increment of —a 
or à current decrement of +a augments а positive or decreases a 
negative deflection by one part of the scale. The absolute sensibility 
of the instrument is the same either in the first or in the second zero 
position. | 

The relative sensibility, i.e., the ratio of the current increme 1+ 
causing an increase of one part of the scale into the current strength 
approaches to 0 in the first zero position ; in the second zero position 
16 is 6?/2a* which will generally be a very large figure. 

We can only use very small parts of the parabola in most cases. 

In instruments of this kind the thing we aim at is a high relative 
sensibility near the second zero position. As an example we might 
take an instrument giving a full scale deflection at 10 milliamperes, 
and which has its second zero position at say 1 ampere; in this case 
a change in the current strength of only one per cent. would cause 
the spot to leave the scale. 

Many years ago I had an instrument of this kind made for me in a 
rather simple form. І used it as an indicator that the current in a 
potentiometer remained constant during the measurements so as 
not to be obliged to correct the setting of the potentiometer by 
means of the Weston-element. For this purpose the parabolic in- 
dicator proved to be very useful. We can easily give such an 
instrument any relative or absolute sensibility. With a shunt to 
the galvanometric part we diminish the relative sensibility ; with a 
shunt to the dynamometrical part we can increase it. A shunt to 
the complete instrument increases the current strength for the 
second zero position. | 

One might expect a parabolic instrument to make an excellent 
standard instrument. But there are a few objections to using it 
for this purpose. If the dynamometrical part be constructed with 
two astatic movable coils we may consider this part as electrically 
constant and invariable. But we cannot succeed in rendering the 
galvanometer part electrically and mechanically constant and in- 
variable. If this part be constructed with a movable coil and a 
permanent field magnet, this last cannot be considered as electrically 
constant for more than a few hours. With a movable magnet this 
forms one inconstant factor, the magnetism of the earth being 
another. The horizontal intensity of the earth-magnetism changes 
every year more than 0-01 to 0-03 per cent. and restricts the utility 
as a standard instrument to that value. But the variation in the 
magnetism of a permanent field magnet or a permanent movable 
magnetism occur and when no stray fields are present. The in- 
fluence of stray fields might perhaps be counteracted by judicially 
enclosing the whole instrument in a seamless cylindrical soft iron 
covering. 

Another possible use of instruments with a parabolic law of de- 
flection is for detecting or even measuring small changes in the 
horizontal intensity of the magnetism of the earth. An astatic 
electro-dynamometrical system should be connected with a coil 
without iron core, moving in the earth field only, there being no 
field magnet. In that case the constant a depends on the horizontal 
intensity of the earth field. The galvanometric part should possess 
a sensibility many times greater than the dynamometrical part. 
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Eg 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published kave been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for difjers from the date on which the application was lodged 
al the Patent Office the former is given in brackets alter the ttle. 

1916 SPECIFICATIONS. 


10,402 Мкіснт. Н. В. Electric ignition arrangements for internal combustion engines. 


(24,7,/16.) 108,182. 

10,573 Ри в.Ар, E. J. Rotatable contact breakers for magnetos and other purposes. 
(20/7/16.) 108,194. 

10,626 моем J. Slide rules for use in wireless telegraphy calculations. (27/7/16.) 
108,197. 


A slice rule for use in making calculations in wireless telegraphy problems in which 
the first scale is graduated logarithmically in terms ot seit-induction, the second 
scale being a similar logarithmic scale but reversed with respect to the first and 
graduated in terms of capacity, and the tnird graduated so that the square root of 
the readines of the first scale indicating the wave-ienetns can be read directly on it. 

10,721 KENNINGTON, М. О. Masnetos апа like electric machines. (28,7:16.) 108,203. 

11,100 WaAppiNGTON, Н. R. & Parsons, 1. Н. Electrical signalling apparatus for use in 
mines and other purposes. (7,8,16.) 108,213. 

11,982 Pratt, J. J. Spark plugs. (23;8;16.) 108.220. 

12,704 Rıgser, F. Apparatustor producing unidirectional electric currents of a potential 
sufficiently high to operate X-ray tubes. (7,9/16.) 108.226. 

An oii-immersed transtormer having a plurality of secondaries adapted to deliver 
co-phasal currents of comparatively low potential co-operates with an oil-immersed 
converting device comprising a plurality of converting elements, each of which is 
adapted to receive the current trom one of said secondaries and to deliver uni- 
directional current of corresponding low potental, and means for connecting said 
elements in series to produce the desired high potential. 

13,269 SwuiER, С. O., Austin, L. W. & Conan, L. Art of electrical signalling. 
(19/9/1€.) 108,230. 

13,390 BELLow, E. A. Electric pocket lamps, electric torches and the like. (21/9/16.) 
108,234. 

13,803 B. T.-H. Co. (С. E. Co). Electric motor control. (28/9/16.) 108,237. 

The system comprises an induction motor having two primary windings connected 
to a source of supply associated with a two-part secondary winding whose parts are 
electrically inter-connected and shunted by a high resistance, and means for re- 
versing the connections between one of said primary windin8s and tne source to 

reverse the phase of the voltage applied thereto. 
14,643 ALLGEMEINE ELEKTRICITATS-GES. Electric incandescent lamps filled with argon 
(11/11/15.) 102,141. 

Very small quantities of electro-negative gases or vapours and particularly phos- 
phorous vapour, or other substances which evolve these gases or vapours during the 
burning of the lamp, are provided in the bulb for the purpose of permitting the use 
of argon which is free from nitrogen or only contains a small quantity thereof. 

15,561 RaiLING, А. Н. & ANcGoLD, А. E. Electric arc lamps. (1;11;/16.) (Addition to 
16,694/15.) 108.252. 
16,512 Mn T. lgnitiondynamos. (19/6/15.) (Divided application on 8,584/16.) 
102,265. 
17,797 Mason, C. T. Ignition dynamos  (7/1/16.) 103,291. 
1917 SPECIFICATIONS, 


1,578 Murray, T. E. Method of electrical edee-welding. (2/3/16.) 104,504. 

1,678 McLean, N. Portable electric hand lamps and the like. (2;2/17.) 108,270. 

2,869 Turner, W. V. & THOMaS, T. Н. egenerative braking systems for electrically- 
driven vehicles. (6/9/16.) (Addition to 103,959.) 108,276. 

4,3370 Kennincton, W. О. Electric ignition devices. (19/4/16.) 105,908. 

4,444 loRANIC ELECTRIC Co. (Cutler-Hammer Mfg. Co.) Driving and control. 
mu of planing and like machines. (27/3/17.) (Addition to 18,017/15.) 
108,279. 

4,644 GuLLETTE, W. L. & VANDERVELL & Co. C. А. Magnetos. (30/3/17.) 108,281. 

5,825 BRITISH WESTINGHOUSE ELECTRIC & Mra. Co. Centrifueally-actuated short- 
circuiting devices for dynamo-electric macnines, 3/5/16.) 106,484. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspect ion until arter accepiance of Complete Specifications. T hose marked * are 
opentoinspection 12 months after tne date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


July 9, 1917. 
9.868 Hurst Erec. Mro. Co. Dynamo, &c., terminals. 
9,889 CHURCHILL & Ссок. Protection ot сабе couplings, &c. 
9,692 B.T.-H.Co. (G.E.Co.) Electric fluid turbines. 
9,897 MARCONI'S WIRELESS TELECRAPH Cc. & SMart. Electric buzzers. 
9,898 GRINSTED & LaipLaw. Thermionic detectors for alternating currents. 


July 10, 1917. 


9,919 CALLENDER’S CABLE & CONSTRUCTION Co. & WATSON. 
cables. 

9.953 B.T.-H. Co. (С.Е. Со.) Systems of electric distribution. 

9,959 Wace. (Universal Winding Co.) Electrical coils. 

9.960 CocrER. Electric motors. 

9,902 WESTERN ELEC. Co. Telephone exchange system. 

9,904 Boscu МАОКЕТС Co. Distributing mechanism for electric ignition systems. 
(31,1716, U.S.) 

9,973 Всѕсн MAGNETO Co. 
(15,2, 10, U.S.) 


Supports for electric 


Distributing mechanism for electric ignition systems. 


July 11, 1917. 
9,988 HceLEgv. Telernone receivers. 
9,994 S: ENCER & МАІМ: МАМ. Device for securing in the holder electrodes of furnaces. 
10,019 McLean. Electric nanc-lamyps, &c. 
10,033 West & Wise, Control of electrically-operated switches. 


July 12, 1917. 
10.052 SHEPHARD. Electric switch. 
10,073 Et&gcrkOLYTIC Zinc Сс. Refining metallic zinc-bearing materials by electroiytic 

precess. (27,6,16, U.S.) " 

10,079 Cor. Electric motor starter, 
10,096 CavNTER & SUTER. Magneto electric machines. 
10,097 CHAWAY, Testing of sparging plues, 
10.106 Lerevre & PErsiN. [ynition maenetos, (12/7,16, France.) 
10.109 HoLtisTer. Evectricalaistmbutors. 
10.113 Levin. Electroses ‘or use inelectrolytio eas 2enerators, &c. 
10,119 Creeo & Hecet. Production ot high-voltage discharges. 
10,129 EviscN Swan Егис. Co, ё Вахо. Electric batteries. 

July 13, 1917. 


10.153 Fraser. Indicating devices for fuses. 

10.1060 Мисс хем, Electric welding machines, 

10,163 Pouingowsmey. (Western Elec. Co.) 

10,164 Potrskowsky. (Western Elec. Co.) 

10,178 AKMELIN. Dry batteries. 

10.189 Crameers & Lucas. lerition maene‘as. 

10,182 K wask Blow-out spark discrargers for impulse excitation and high spark 
frequency. 

10.187 Remy Evectric Co. (19, 12,16, U.S.) 

10,1»1 Gives 

10,201 James, 


(20/12/15, U.S.) 


(23 10/16. U.S.) 
Call-aistrivutine systems, 
Machine swiiching telephone systems. 


Dynamo electric machines. 
Electric valves. | 
Automatic control forelectric brakes for feed reels. 
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| July 14, 1917. 
10.211 Brookes. Aerialelectric dispatch or transmission apparatus. 
10,213 МАЈСК. Ventilation and ccoling of dynamo electric machines, 
10,220 HENRI. Sparkine plugs. (27.7,16, France.) 

July 16, 1917. 

10,242 Buck. Rotary electric switches. 
10,243 & 10.244 Buck. Electric heaters. 
10,269 SovtHoN. Electric circuit-Lreaker or interrupter. 
10,279 PARKER. Electrical apparatus for detecting and indicating position of sub- 


marifes, | 
| July 17, 1917. 
10,317 B.T.-H. Co. (G.E. Co.) Illuminating devicescontaining electric incandescent 


lamps, 
10.325 Davipson. X-ray localisation. 
10,332 SriRA. Electric recording apparatus for controlling beats. 


10,335 FLETCHER. Electric hot plates. 
10,338 AKTIEBOLAGET LjuNGSTROMS AUGTURBIN. Blade rings for steam turbines. 
(4;7,16, Sweden.) 

July 18, 1917. 

10,354 Ссірѕтоме, Portable dry battery torches. 

10,357 Jones. Winding armatures ior generators, motors, &c. 

10,362 B.T.-H. Co. (С.Е. Co.) Centrifugal compressors. 

10,363 $рнї%'х Мес. Co., CLARK & Loucronp. Ignition plugs. 

10,365 Berry. Elec. heaiine elements tor cooking, &c., apparatus. 

10,372 Weston ELEC. Inst. Co. Thermo-ammeters. (27///16, U.S.) 

10,379 BERGLUND. Extracting zinc by electrothermal process. (5/9/16, Sweden.) 
July 19, 1917. 

10,389 RicHiNsoN. Method of preventing tramcar trolley leaving overhead wires. 


10,403 Јонмѕом & SALT. Accumulators tor miners’ lamps, &c. 
10,423 BENNETT. Cord grips for electric conductors, 
July 20, 1917. , 
10,443 "o _Device for guiding trolley pulley of elecric car into contact with over- 
ead wire. 
10,448 Six PLEX CoNDuiTS (LTD.) & WATERHOUSE, 
10,469 RiCHARDSON. Ships’ telegraphs. 
10,472 West & SATCHWELL. Magnets. 


July 21, 1917. 

Electrical induction furnaces for treating electric conducting materials. 
Radio-controlled torpedoes. 
July 23, 1917. 

10,569 B.T.-H.Co. (G.E.Co.) Elastic fluid turbines. 
10,575 Brit. WestinGHouss ELEC. & Mra. Co. Circuit interrupting devices. 
10,583 Vickers & Barclay. Dynamo electiic machines. 
10,587 VERNON-WaRpn. Electro-therapeutic apparatus. 
10,588 MELLERSH-]ACKSON. (Philips-Brunton Co.) 


July 24, 1917. 
10,606 Pearse. Combined electric motor and generator. 
10,612 GEcRGE & HuTcHisoN, Electric connecting clip. 
10,615 CONNER & РосккЕттЕ. Maeneto-electric machines for ignition. 
10,016 SANDEMAN, Electric starters for combustion engines. 
10,636 M.-L. MAGNETO SvND. Condensers for ignition magnetos. 
10,642 CLEATHERO & Spurr. Contact apparatus for magneto-electric machines 
10,652 GRBviILLE, X-ray tube stand and table. : 
July 25, 1917. 
10,664 BENNETT. Electrical appliance for igniting gases. 
10,682 B.T.-H.Co. (G.E.Co.) Safety devices. 
10,694 ScHoLEv & Wooprorrg. Electric drilling apparatus. 
10,704 SHUMAKER. Electrical heating apparatus for aircraft. 


July 26, 1917. 
10,737 CuivERS & Marter. Insulating compound for magneto distributors. 
10,748 B.T.-H.Co. (G.E.Co.) Wireless signalling systems. 
10,769 GENERAL Erec. Co. Means for destroying submarines. 
10,772 Ls Pontois. Ignition current generators. 
10,773 Bower & FREMMER. Removing and replacing storage battery connectors. 
10,778 & 10,779 Berry. Electric radiators, ` 


Electric radiators. | 


10,511 ExTER. 
10,525 ERICSON. 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 
Officer Commanding : Lieut.-Col. C. B. Clay, V.D. 
Orders for the Week :— 


Officer for the Week.—Scc.-Lieut. P. Bowden. 

Next for Duty.—Sec.-Lieut. E. A. Ullmann. 

Monday, September 10th.— Technical instruction (searchlight) for No. 3 
Company, Right Half Company, at Regency-street. Drill, No. 3 
Company, Left Half Company. Signalling class, 6.30. Recruits 
drill, 6.30. 

Tuesday, September 11th. — Physical drill and bayonet fighting. 

Wednesday, September 12th.— Drill and elementary bridge construction 
for No. 1 Company, Right Half Company. 

Thursday, September 13th.—Drill and elementary bridge construction 
for No. 2 Company, Right Half Company. Signalling Class, 6.30. 
Ambulance Class, 6.30. 

Friday. September 14th —Technical instruction (searchlight) for No. 3 
Company, Left Half Company, at Regency-street. Drill, No. 3 
Company, Right Half Company. Recruits’ drill, 6.30. 

Saturday, September 15th.—Commandant s parade for route march and 
drill. Parade Golders Green Station 2.45 p.m. Uniform. A and 
B men are reminded that one route march per month is compulsory. 
Recruits’ drill, 2.30. р 

Uniform.—'‘ A " and “ B" men are warned to attend headquarters on 
Tuesday, September 11th, to be measured by the regimental tailor 
for the service uniform. , 

Musketry.—All N.C.O.s and men who have signed the “ A" and “ B 
agreements are required to attend during this month to re-classify 
in order to enable the Corps to obtain the capitation grant. Pre 
ference will be given to these men in firing. This does not apply to 
those who hold the proficiency badge. 

Armlets.—T he new issue armlets can now be had at headquarters, and 
every enrolled man must obtain one without delay at the same time 
all old red armlets (now obsolete) must be returned. 

NorE.— Unless otherwise indicated, all drills will take place at head- 

quarters ( Balderton.street, Oxford-street). 
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Commereial Intelligence Department. 

The following is an abstract of an cfficial Memorandum describing 
а new scheme sanctioned bv the War Cabinet, for the supervisic п 
of the collection and diffusion of commercial intelligence. 

An enlarged Commercial Intelligence Department will be created on 
a scala adequate to meet the reasonable requirements of British trade 
after the war. Parliamentary control over the Department will be 
exercised through a new Parliamentary Secretary, who will occupy the 
position both of Additional Parliamentary Secretary at the Board of 
Trade, and also Additional Parliamentary Under-Secretary for Foreign 
Affairs. This Parliamentary Secretary will be responsible to the Presi- 
dent of the Board of Trade for all matters within the competence of 
that Department, and responsible to the Secretary of State for Foreign 
Affairs for all matters concerning the Foreign Office. By matters con- 
cerning the Foreign Office is meant all questions concerning the direction 
and organisation of the Commercial Attaché and Consular Services 
and the commercial work of officers of these services, and of the Diplo- 
matic Service, so far a s these matters are not dealt with by the Consular 
or other Departments of the Foreign Office, and also matters concerning 
‘the personnel of the Foreign Office and of the above services who may 
be temporarily attached to the Department, and any matters arising 
out of the work of the Department involving questions of foreign policy. 
All instructions issued to Commercial Attachés or other Diplomatie 
юг Consular Officers will be issued in the name of the Secretary of State 
for Foreign Affairs. On all other matters the responsibility will lie 
with the Board of Trade. 

The Commercial Intelligence Department will eventually comprise 
the existing Department of Commercial Intelligence of the Board of 
Trade and the Foreign Trade Department of the Foreign Office ; and 
will take over such of the staff and records of the War Trade Intelligence 
and Statistical Departments as may be available and required. The 
official head of the Department will be an oflicer appointed jointly by 
the President of the Board of Trade and the Secretary of State for Foreign 
Affairs, working under the new Parliamentary Secretary. The appoint- 
ment and control of the Trade Commissioners within the Empire will, 
as at present, rest with the Board of Trade, and the appointment and 
control of the Commercial Attachés and Consular Service with the 
Foreign Office, but the work of the new Department will comprise all 
matters dealing with commercial intelligence, and, so far as is necessary 
for that purpose. it will give directions to the oversea services and make 
the necessary arrangements for keeping them in close touch with the 
commercial classes in this country. There will be a constant interchange 
of staff between the Department and both the Foreign Office and the 
Board of Trade, so that members of those Departments may be tho- 
roughly acquainted with the work. Opportunity will be given to 
diplomats and consuls in training to serve for a period in the Department. 
It will also draw personnel from the Commercial Attaché and Consular 
Services, and from men of outside business experience. In the same 
way officers of the Trade Commissioner Service will be trained in the 
Department and will be attached to it from time to time The Depart- 
ment will be assisted by an Advisory Committee of business men, and 
it is hoped that it will be possible to arrange for a sub-committee of 
this Committee to meet at frequent intervals in order to advise the 


epartment on its curtent work 
* * * * 


Ministry of National Service. 

The Ministry of National Service issued last week the outline 
of the scheme of reconstruction consequent upon the transfer of 
the functions of the recruiting department of the War Office to the 
Minister of National Service. Among the changes to be made is 
the expansion of the work and functions of the Reserved Occupa- 
tions Committee, which in future will form a separate section, to be 
called the National Trade and Commercial Department. 

The recruiting functions will be separate from the civil functions con- 
nected with the supply of labour for work of national importance. T he 
Reserved Occupations Committee will form a separate section (the 
National Trade and Commercial Department) of the Ministry. Mr. F. 
H. McLeod, chairman of the Reserved Occupations Committee, has been 
Appointed head (under the title of Commissioner) of the National Trade 
‘and Commercial Department. Mr. McLeod is also Director of the 
Department of Labour Statistics which has recently been transferred 
from the Board of Trade to the Labour Ministry, and up to the present 
he has been the Director of the General Trades Section of the National 
Service Ministry. Substitution volunteers obtained through the 
National Service Trade Committees will continue to be allocated by 
the committees, Mr. R. Graves, Deputy Chief Factory Inspector to 
the Home Office, and Director of the Substitution Section of the Ministry 
of National Service, has been appointed Deputy Commissioner for 
National Trade and Commerce. Mr. Graves will continue to be the 

eputy Chairman of the Reserved Occupations Committee. Мг. Cecil 

Beck, M.P., the Parliamentary Secretary to the Ministry of National 
ice, has been appointed Comptroller of Finance. 


National Labour S apply. 

Mr. C. F. Rey has been appointed Director-General of the National 
Labour Supply, and Mr. T. W. Phillips (Acting Assistant Director 
of the Employment Department) will in future be in charge of the 


employment exchanges. 
* ж * * 


Ministry of Munitions Appointments. 

The following appointments have been approved by the Minister 
of Munitions :— 

Col. W. C. Wright to be Controller of Iron and Steel Production, in 
the place of Sir John Hunter, K.B.E., appointed member of Council ; 
Major A. Corbett to be Controller of Explosives Supply, in place of 
Sir Keith Price, appointed Member of Council; Major J. H. M. Greenly 
to be Assistant Controller of Administration in the Inspection Depart- 
ment, in place of Sir H. Ross Skinner; Sir Leonard W. Llewelyn, 
K.B.E., Deputy Director-General of Materials Supply, will in future be 
known as Controller of Non-ferrous Materials Supply. | 

* * ж 0 ж 
Electrical Trade of South Africa. 

In the last issue of the '* British and South African Export Gazette" 
it is reported that, having regard to the restrictions on the export of 
copper, &c., electrical supplies and sundries of all descriptions 
throughout South Africa appear to be more abundant than might 
have been supposed. 
` The mines, the municipalities and the railways, who are the largest 
buyers, must have foreseen that copper would become one of the first and 
greatest essentials of military construction, and provided themselves in & 
fairly generous way. From Capetown, Durban and Johannesburg it is 
reported that, with a few exceptions, the everyday domestic lines that 
are in most common demand are obtainable, although at greatly enhanced 
prices. In pre-war days electric bells of the larger varieties and metal 
filament lamps were mostly furnished by German firms, but British 
manufacturers have done much to fill up the gap created. Stocks of 
electric torches and batteries in South Africa are very large. There is a 
great shortage of small electric motors, which some Scandinavian firms 
who specialise in them are endeavouring to remedy. Even the second- 
hand ones are scarce, and are only available at fancy prices. Tenders . 
for electrical machinery and supplies of most descriptions, whether for: 
municipalities or the mines, continue to receive satisfactory responses 
from the local representatives of the big manufacturers in England and 
America, and orders are being steadily executed under licence, although 
the date of delivery is Uncertain. | 

* 
Yorkshire Electric Power Progress. 

Verv satisfactory progress was made by the Yorkshire Electric 
Power Co. during the half-year ended June 50. Owing to the con- 
tinually increasing demand for power for various industrial purposes 
the gross receipts show a substantial increase, and although the costs 
have also increased there is an advance of about 20 per cent. in the 
amount of the net profit—viz., £17,617, a ainst £13,520. The new 
6,000 kw. turbo-alternator will shortlv be running on' load, but so 
great is the demand for power that the company has been compelled 


to order another generating unit of the saine size. 
| » * * * 


* * 


і 
Patents іп War Time. | 

A correspondent in our contemporary '' Engineering," raises an 
important point in connection with the operation of tbe International 
Patents Convention. 

It is pointed out that in normal times by the rigid application of the 
provisions of the International Patents Convention (which affords in- 
ventors protection for twelve months wherein they may apply for letters 
abroad) during the currency of the war is calculated to work hardship, 
and inflict loss upon inventors. Agents may forward their documents to 
their associates in ample time for lodgment, and months afterwards learn 
that for State reasons the fact that the ship that carried the papers was 
sunk was concealed. It is then too late to remedy the mischief. “ In 
my own case a letter of inquiry to my agent in Europe also failed to 
reach its destination. An Englieh inventor, in such circumstances, may 
be able to forward substitute documents within the prescribed time, but 
what resource is open to a resident of Cape Colony who fails to file his 
application in the United States Patent Office within nine months from 
the date of his provisional protection ? Under the provisions of the 
Convention time is the essence of tbe contract, but no court of law would 
hold & party debarred from establishing his rights because the force of 
an enemy prevented strict compliance with one of its rules. Unless 
some agreement is come to by the Governments subscribing to the 
Convention whereby patent applications interrupted by the state of war 
may proceed within a reasonble time from the signing of the protocol 
of peace, I and a good many other inventors will be excluded by the 
present hard and fast rule." 
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Aberdeen.—The Council is recommended by the Tramways 
Committee to increase the salary of the tramways manager, Mr. 
R. 8. Pilcher, from £500 to £600 per annum, by annual increments 
of £50. | 

Camberley —The Board of Trede has extended for a further 
12 months the period limited hy the Yorktown and Blackwater 
Gas Co.'s Electric Lighting Act, 1€09, for completion of works. 

Cardiff.—The Council has approved the city electrical ergineer's 
estimate for electric vehicle cha’ g.rg plant for the Wood-street depot. 

Subject to L. G. B. sanction, an estimate of £6,700 for a h.t. cable to 
Messrs, Elliott & Jeffrey's premises. : 

Finchley.—Having failed to secure sanction to a proposal to 
increase the capacity cf their generating plant at an estimated cost 
of £14,000 the Council are having a new scheme prepared. 


Great Harwood.—' The Board of Trade has extended until Aug. 7, 
1918, the period limited bv the Urban Council's Electric Lighting 
order for laying mains, &c. 

Hebden Bridge.—An agreement has been entered into for the 
supply of electricity in bulk by Halifax Corporation to Hebden 
Bridge Council. 

This step has been taken by the latter Council in consequence of the 
difficulty of obtaining additional plant at present, and the prohibitive 
price of fuel oil. " | 

Kingswood (near Bristol).—The Council last week gave sanc: 
tion to the laying of an electric cable by Bristol Electricity Depart- 
ment to Hanham Colliery. Bah » 

Some members were in favour of opening negotiations with Bristol 
Corporation for a supply of current to the Kingswood district, but it 
was decided to defer consideration of the matter. ^ 

London Electricity Supply.—The London County Council is now 
inviting borough councils which do not own electricity undertakings 
to send representatives to the conferences which are to consider the 
subject of electricity supply in London. | 

Lurgan.—The Board of Trade has extended by one year the 
period limited by the Town Council’s electric lighting order for 
laying mains, &c. 


LIGHTING AND INDUSTRIAL POWER. 


Electric Power From Niagara.—The Attorney-General of Ontario 
believes that a revision of the treaty between Great Britain and the 
United States regulating the use of the water of Niagara Falls may 
be necessary. | 

There has been an acute shortage of power in Ontario. Under the 
treaty the United States is allowed to use 20,000 cubic ft. a second and 
Canada 30,000 cubic ft. Recently the Ontario Hydro-electric Com- 
mission secured an Order in Council authorising the expropriation of 
exported power in order to relieve the situation. Even this does not 
meet the domestic demand, and if export is prohibited many American 
industries will be embarrassed. The increased use of power on both sides 
is largely due to the demand for the manufacture of munitions. 16 is 
suggested that the treaty be revised to allow both countries to divert 
more water from Niagara river. 

Glyn-Neath (Wales).—A public meeting was he'd last week to 
consider proposals for the electric lighting of the parish. An agree- 
ment under which energy in bulk will be supplied by the Aber- 
pergwm Colliery Co. and distributed by the Neath Rural District 
Council was approved. 

Lighting Restrictions—In the Metropolis restricted lighting 
begins (from Sept. Ist to Sept. 16th inclusive) at 8.30 p.m. 
" summer time ” ceases at 2 a.m. on the 17th. 


ELECTRIC TRACTION. 


Bolton.—Coun. Peter Higson has been appointed chairman and 
Coun. J. R. Horrocks vice-chairman of the Tramways Committee. 


Dover Tramway Accident.—aA coroner's jury last week returned 
a verdict that the recent accident on the Dover tramways, in which 
11 persons lost their lives, was due to an error on the part of the 
driver, whom the jury considered was inexperienced. | 


Motormen and Military Service.— At the South Yorkshire Appeal 
Tribunal at Sheffield on Friday the military authorities appealed 
against the exemption which had been granted to 15 Rotherham 
tramway employe’. 

Eleven of the men are motormen and the others are mechanics, and on 
behalf of the Corporation it was stated that women could not take up 
the driving work on account of the heavy gradients in Rotherham, and 
the men were only being retained until substitutes could be found, to 
enable munition workers to be conveyed to and from their work. Further 
exemption was granted until Nov. 30 in seven cases, and the appeals 
were allowed in the other cases. The chairman (Lord Wharncliffe) said, 
" Do not expect any consideration if vou come again." 
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Newport (Mon.).—The extension of the tramways by direct 
labour in Alexardra-road is making good progress, and ihe route 
is expect«d to be opencd this month. 

A trial has been made with one of the six double-deck cars purchased 
by the Corporation from the London County Council. These cars will 
not be suitable for all routes until the roads under certain bridges have 
been lowered. 

Tramway Workers’ Wages &c —The Birmingham branch of the 
Association of Tramway and Vehicle Workers has asked the Birming. 
ham Tramways Committee to make applicable to the tramway motor- 
men and conductors the award of 3s. рег week made by the Com- 
mittee of Production on July 14th. 

Negotiations have been re-opened between the Amalgamated Asso- 
ciation of Tramway and Vehicle Workers and the Lancashire and 
Cheshire Tramway Authorities, in regard to the men's claim for a further 
advance of 7s. Gd. per week. The Federation of 'l'ramway Authorities 
have decided to take joint action, but the Amalgamated Association 
desire to take up the matter with cach tramway authority separatelv, 
and the Secretary has tendered, on behalf of the men concerned, 21 days’ 
notice to each of the 19 authorities concerned, unless the men's demand 
is grated or referred to arbitration. The application was considered'at 
Manchester on Friday last by representatives of the 19 Lancashire and 
Cheshire authorities concerned. It was decided not to accede to the 
demand, but to referit tothe Government Committee on!Production, with 
a request that it be a joint arbitration for all the authorities concerned. 

The Rawtenstall tramcars ceased running on Sunday last, in conse- 
quence of a strike arising out of a demand by women and boys in the 
employ of the tramways department that they should be paid a bonus 
of 4s. per week as from July 1. The Corporation had agreed to pay 4s. 
to the male traffic staff, and 2s. 6d. to shed cleaners, women and youths. 

At the meeting of the Belfast Council on Monday, Mr. Howard 
promised on behalf of the employees of the tramways department, who 
recently went on str ke, that they would resume work on the old terms 
pending arbitration. 


Tube Railway and Omnibus Fares.—Increased fares were put 
into operation on the London underground railways on Saturday last. 
The increases vary from about 14 to 33 per cent., and are confined 
вше entirely to stages for which 2d. or upwards has been charged 
therto. 

Increases varying from 16 to 50 per cent. have also been made in 
the London General Omnibus Co.’s fares. 

Wolverhampton.—Mr. S. T. Allen, borough electrical engineer, 
explains that the temporary suspension of the tramway service from 
time to time has been due to want of power at the main generating 
station, which has been brought about by the continual increase in 


the demands for current by factories. 

At the moment the department is also suffering from & breakdown of 
one of the sets. Additional plant was ordered as soon as allowed by the 
Government authorities, but it has not yet been completed. No fac- 
tories have been stopped on account of shortage of electricity supply. 


TELEGRAPHY AND TELEPHONY. 


Federated Malay States.—The annual report of the Director of 
Posts and Telegraphs (Mr. C. H. Allin) for the past year states that in 
every branch of the department's activities substantial increases are 
recorded. The number of letters, parcels, &c., posted and delivered 
in 1916 was 19,125,230, an increase of 1,753,918 over 1915. During 
the year 410 641 telegrams were dispatched and 451.417 received for 
delivery, an increase of 138,014. There are 2 210 miles of telegraph 
and telephone line in the country and 10,461 miles of overhead wire, 
of which 7,914 miles are telephone wires. In addition, there are 
264 miles of underground telephone cables, containing 2,418 miles of 
wire, single line. | | | 

German-American Submarine Cable.—Mr Gerard, in his book 
“ My Four Years in Germany,” states that he endeavoured to obtain 
permission for the Western Union Telegraph Co. to land a cable in 
Germany, but the opposition of the German company (the Deutsch- 
Atlantische Telegraphen Gesellschaft), which did not desire to have 
its monopoly interfered with, caused the applications of the Western 
Union to be definitely pigeonholed. After the outbreak of the war, 
when Mr. Gerard related this to Ballin, of the Hamburg-American 
Line, and Von Gwinner, head of the Deutsche Bank, their anger at 
the delay on the part of official Germany knew no bounds. '* Within 
a very short time I received (says Mr. Geraid) an answer from the 
Foreign Office granting the application of the Western Union Co., 
providing the cable went direct to America. ' This concession, how- 
ever, came too late, ard, naturally, the Western Union did not take 
up the matter during the war." | 

Venezuela Telephone Projects.—The Government has entered 
into contracts with Antonio J. C. Herrera, of El Callao‘ (State of 
B.Lv.r) and Ca aco R. Paredes, of Nirg na (State of Yaracuy), 
for the construction and working of telephone systems. 
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Wireless Telegraph School at Wimbledon.— The wireless telegraph 


school at the Municipal Tec nical Institute, Wimbledon, is to be 


re-opened. 

_ Boys of 15 years and upwards will be admitted. and those making the 
necessary progress before reaching 18 vears and three months will be 
temporarily exempt from military service, the exemption being continued 
as long as students who have passed into the mercantile marine are 
employed as operators at sea. 


IMPERIAL NOTES. 


Canadian Trade.—Some time ago the Senate of the Dominion 
Parliament appointed a committee of seven Senators to inquire into 
and report upon the best method of conserving and increasing 
Canada's domestic and overseas trade after the war. 

The committee has already reported to the Senate, making several 
recommendations which aim at the securing of orders for overseas 

"trade to replace munition orders and the financing of overseas con- 
tracts. To assist in this work the committee recommends the 
organisation of a trade bank, to be known as the “ Canadian Trade 
Corporation." 


South Africa—Port Elizabeth Municipality has been forced to 
refrain from encouraging further expansion of its electric supply 
business by reduction of tariffs, in view of the difficulty of obtaining 
additional plant to meet the demand which would arise. Additional 
plant will be required as soon as British makers can supply it. 


Patent Procedure in South Africa.—“ The Government Gazette ” 
of the Union of South Africa contains a notice embodving new Rules 
of court concerning matters relating to practice ard procedure on 
opposition to the grant of a patent. 

The rules provide that as soon as possible after the receipt of documents 
relating to the application for a patent, and to opposition thereto, the 
Registrar of the Court shall call upon the applicant to state within three 
months whether it is intended to proceed with the application. If 
within the three months' period the applicant does not notify that he 
intends to proceed with his application he is to be deemed to have 
&bandoned it. 


FOREIGN NOTES. 


Argentina.—The '' Review of the River Plate” states that a 
recent decree of the National Government authorises the working 
as а joint stock company of La Electrica Empresa de Usinas Elec- 
tric s. 

The town of Patagones (in Buenos Ayres Province) has been without 
a lighting for some time past, the service having been suspendod 

y the company owing to non-payment of the debt due to them. 

The inhabitants of Pergamino (Province of Buenos Ayres) were notified 
recently by the local management of the electric light company (the 
Compania de Electricidad de la Provincia de Buenos Ayres) that the 
service would be suspended in view of the difficulty the company had in 
collecting the municipal lighting debt, which amounts to over $107,000 
m/n. An arrangement was, however, come to for the continuance of the 
service, the municipal authorities giving to the company the blank 
receipt charges for public lighting collectable from the householders and 
renewing their bond for $41,149.94 m/n, which fell due on May 1st last. 

The Compania de Electricidad de la Provincia de Buenos Ayres is 
experiencing difficulty in collecting the amounts due to it from several 
Municipal authorities in the Province, and has presented its claims to 
the Intervention Government of the Province. The amounts owing to 
the company by Municipal authorities in the Province amounts to 

181,342 (about £68,000). 

At San Justo and San Antonio de Areco (the Province of Buenos Ayres) 
the local electric light companies intend to suspend the public service 
, owing to non-payment of accounts by the communal authorities 

The offer of the Compania Alemana Transatlantica de Electricidad to 
supply electric current for power and lighting in the building occupied 
by the offices and workshops of the Casa de Moneda (Mint.) for a year 
has been accepted by the National Government. Current for lighting is 
to be supplied at $0-053 gold per unit and for power $0-032 per unit. 
The Compania Italo- Argentina de Electricidad, who have hitherto been 
supplying this service, did not tender. They declined to tender as they 
considered it was unfair that thev should not be allowed to recoup 
themselves for the charges they were put to in installation. 


Bolivia.—Trade statistics show a considerable falling off of 
imports of British goods into Bolivia in 1915. 

Amongst the goods imported were electrical machinery and apparatus : 
from the United Kingdom £634 (compared with £4,205 in 1914), from 
U.S. A. £3,427 (£2,080) and from Germany £185 (£9,512). 


China.—The value of the foreign trade during the year 1916 was 
£157,716,289, an increase of 12 per cent. over 1915. 

The demand for electrical supplies, machinery, motor cars, bicycles, 
&c., is rapidly increasing. There was an increase in 1916 of over 
£1 000.000 in the value of antimony exported. Copper exports were 
564.000 piculs (picul = 1334 1b.), or an increase of 1,200 per cent. over 
1915. Lead ore and mercury exports also increased. 
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Colombia.—In an article in the “ British and Latin American 
Trade Gazette ” it is stated mining and industrial development is 
handicapped by the lack of transport facilities. The use of elec- 
tricity is being steadily developed, and: there is a роса future for 
hydro-electric development when the transport difficulty is over" 
conie. "ME 

Even now the sale of electrical machinery can (it is stated) be pushed. 
T here is also room for good, light oil engines of moderate power, capable 
of being run on cotton seed, ground nut and palm oil, all of which are 
manufactured locally. A good deal of milling machinery for dealing 
with cereals, oil seeds, cocoa beans and sugar is used. Machinery is also 
required for the manufacture of mineral weters and ice, agriculture, 
timber working, &c. Of the metal imports into Colombia Great Britain 
supplies about £130,000, compared with about £140,000 from-the United 
States, £100,000 from Germany and £40,000 from other countries. Our 
machinery exports advanced from £47,500 in 1909 to £74,000 in 1913 ; 
of hardware, from £2,700 to £9,500; other wrought and unwrought 
metals from £4,110 to £54,800. 

Of the electrical appliances imported, the United States sold nearly 
five times as much as Great Britain, and Germany nearly three. times, 
oursalesreaching only a little over £2,100. Yet there isa large amount of 
British capital invested in telephone and other local electrical under- 
takings. The same phenomenon is noticeable as regards railway 
materials and rolling-stock, which almost entirely come from the United 
States, as do the mining machinery and hardware. 


Mexican Tax on Electrical Energy.—The decree in regard to specia 
Stamp taxes on electric lighting, &c., issued early in the vear in 
Mexico, has been annulled, ard a new arrangement has come into 
force whereby the company supplying the service is responsible to 
the Government for a tax of 10 per cent. on the bill of the 
consumer. | 

This tax is to be collected by the company. Persons using not more 
than three lamps are exempt from the tax. No tax will Ье levied on 
signs and advertisements, special illuminations, charitable institutions 
and schools, public lighting and federal and municipal buildings. 

A tax on electric power has been fixed at 3 per cent. | Government 
installations, power sold to companies who re-sell and distribute, 
and power supplied for irrigation and agricultural purposes are 
exempt, . | 


Russia.—It is stated that the Ministry of Trade and_Irdustry 
is to take over from the Ministry of the Interior the control of the 
electrical industries. | 

A new section of the former Ministry is to be formed to deal with the 
registration and inspection of generating stations, &c., the preparation 
of a schemo for the utilisation of the water power of the country in the 
generation of electrical energy, and the financing of electrical under. 
takings, &c. 


Standard Voltages in the U.S.A.—Steady progress is being made in 
the United States of An.erica towards the adoption of what has been 
agreed as standard voltages of chctric supply—viz, 110, 115 and 
120 volts. i 

In June last, the '' Electrical World ” reports that 66 per cent. of the 
stations in the United States were operating at a standard voltage com- 
pared with 61 per cent. in March, 1916, but in Ohio the figures were 78 
per cent. and 57 per cent. respectively. 45% per cent. of the stations in 
Ohio have adopted 110 volte, 30-2 per cent. 115, and 6-5 per cent. at 112 
volte, while 4-6 per cent. operate at 220 volte, and only 2-0 per cent. at 
120 volts. 


U.S.A. Patent Legislation.—The “ Electrical World " for July 21 
reports that much needed additional employés for the Patent Office 
at Washington are authorised under a bill introduced by Repre- 
sentative Charles B. Smith, and reported favourably to the House 
from the Committee on Patents. There will be two additional 
principal examiners and one examiner of interference at $2,700 a 
year, four first assistant examiners at $2,400 a vear, four second 
assistant examiners at $2,100 a year, four third assistant examiners 
at $1,800 a vear, four fourth assistant examiners at $1,500 a year, 
and five clerks at $1,200 a year. 

The committee has also reported a Patent Office war measure to pre- 
vent the publication of inventions that might be useful to the enemy. 
The bill provides that the Commissioner of Patents may withdraw the 
granting of a patent in his discretion until after the end of the war. 
However, an applicant whose patent is withheld need not fear that his 
invention will be used by the Government without recompense. In the 
latter case, he may sue for compensation in the Court of Claims. How- 
ever, if it is found that the patent has been published or an appli- 
cation for the patent has been filed in a foreign country without 
the consent of the United States Government, the inventor will lose 
this right. 

In the * Trading with the Enemy ” Act, read and referred to the Senate 
Committee on Commerce on July 13, provision is made for granting 
patents to alien enemies and safeguarding the interest of inventors in tho 
same. It is also proposed to issue licences to citizens and corporations 
of the United States who desire to use any patent or copyright granted 
to an alien enemy, provided that the public welfare is served thereby. 
T he Federal Trade Commission will issue the licences. 
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British Westinghouse Employees’ War Relief Fund.— The accounts - 


of this fund for the period from Aug. 22, 1914, to June 30, 1917, 
show total receipts of £43,093. 

Of this amount, £29,102 has been contributed by the employees, 
and £13,990 by the Company. £25,835 has been paid to dependents, 
and £11,678 set aside for a disablement and dependents’ fund, while 
over £2,080 has been spent in donations to local and national funds, 
Christmas gifts and payment to Red Cross workers. The number of 
families in receipt of relief is 718, and the number of employees who have 
joined His Majesty’s Forces, 2,702. 

Cornish Wolfram.—The General Electric Co. (Ltd.) disclaims 
any knowledge of the United Cornish Wolfram Properties (Lid.) 
or of Mr. H. Greig, who has issued a circular offering for gale shares 
in the latter company. è 


Fire.—A fire occurred early on Tuesday morning on the premises · 


of Messrs. Birdsbury & Co., electric light fittings manufacturers, 
Woodcock-street, Birmir gh: m. 


German Economics.—It is reported that an Imperial Ministry of 
Economics (Reichswirtschaftsamt) has been formed in Germany, ar.d 
that the Department will take over the functions of the Ministry 
of the Interior so far as they relate to trade, economics ard social 
questions, each of these three sections being placed under an under- 
secretary, | 

A census was to be taken on Aug. 15 of all industrial and trade estab- 
lishments throughout the German Empire. The object of this census 
is stated to be the collection of statistical data considered necessary for 
the successful economic prosecution of the war, and to facilitate the 
tansition of the German economic system from war to peace conditions. 
The census was to include all Germans engaged in industry, whether as 
manufacturers, independent master craftsmen, tradesmen or home 
industrial workers, and was to be carried out through municipal and 
communal authorities. 


Municipal Employes’ Wages.—Nottingham Council on Monday 
referred to the Committee of chairm«n and vice-chairmen an applica- 
tion for increase of pay for all men women and boys employed in 
the Corporation's departments of 1s. 6d. per day or shift or 2d. per 
hour. ` 

The Deputy Town Clerk said the concession, if granted, would increase, 
the expenditure of the electricity department by £3,300, the tramways 
department by £13,774 and the whole of the departments by £62,791. 


Municipalities and War Bonuses.—A conference of representatives 
of North East Coast municipalities was held at Newcastle last week to 
discuss the subject of bonuses for municipal employés. 

The Chairman (Councillor Gregg) said he thought a check should be 
put to the practice of using à grant made by one municipality as an 
argument to compel another to do likewise. The opinion of the meetiing 
was that a joint representative committee should be formed, to which 
any application in connection with wages should be referred, and before 
which the men's representatives could state their case. 

The meeting was adjourned, and other municipalities are to be asked 
whether they are in favour of the formation of such a committee. 


Rubber Share Handbook.—From the publishing office of “ The 
Financier and Bullionist " (Dean-street, Fetter-lane, E.C.) we have 
received а copy cf the 14th edition of the “ Financier Rubber Share 
Handbook." 

It appears to be a good and carefully compiled record of the financial 
position and output of rubber of companies and estates. The interim 
and final dividends declared in April and May, 1917, & table of rubber 
outputs and a list. of directors are included. The price of this useful 
reference book (including postage) is 4«. 4d. 


Trades Union Congress.— The forty-ninth annual meeting of the 
Trades Union Congress was opened at Blackpool on Monday. The 
695 delegates are said to represent over three million workers. 

Mr. Jonn Hill, in his presidential address, said something more than 
resolutions were required to obtain reforms. The promotion of Bills 
in à House of Representatives was also not & hopeful occupation. The 
recording of their resolutions in the statutes of the realm could not be 
accomplished, by revolution. "That.might replace one set of autocrats 
by another. They must agitate, cducate and organise. Theircommittee 
had held joint meetings with representatives of the co-operative move- 
ment, and they had arrived at a working agreement, the bases of which 
were that every trade unionist should be а co-operator, and every co: 
operator should be a trade unionist, that the co-operative side of the 
movement would be the bankers for the industrial side in times of 
prosperity, and lend money to it in times of adversity. Discontent in 
the workshops assumed alarming proportions this year. The Com- 
missions of Inquiry paid tributes to the loyalty of the workers. It 
would be their dut y to see that the promises of the Minister of Munitions 
and of Mr. Barnes (on behalf of the War Council) were carried out. 
The best scheme of reconstruction would be one of their own devising 
—a strong and intelligent trade unionism linked in their political arm, 
the Labour Party. 

International Relations. —Соша the destruction of German militarism 
by the substitution of German democracy be accomplished by military 
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means ?, Mr. Gerard had said there was по symptom of such a change 


in Germany. | 

Old Age Pensions.—A motion was proposed by Mr. A. Law that the 
Parliamentary Committee promote legislation to seeure that trade 
union and friendly society benefits should not be taken into account. 
in assessing the income of applicants for old age pensions, and this was 
carried. 

Widows’ Pensions.—The meeting also passed a resolution, moved by 
Mr. H. Elvin, urging that the gratuities given to widows of soldiers 
be abolished, and adequate pensions be substituted, and that the present. 
scale of pensions should be improved. 

Mr. John Hodge, M.P. (Minister of Pensions), said he had already 
obtained the sanction of the Chancellor of the Exchequer to an extension 
of the regulation relative to pensions, which enabled totally disabled 
men to receive up to 50s. per week (according to the amount of their 
previous earnings), or up to £3. 15s. if their previous earningswere from 
50s. to £5. | 

Ratiluaymen’s Demonds.—On Tuetday after ecme discuse'cn it vas 
resolved to leave tothe Farliamentary Comm:tte the subject of the 
locomotive engineman’s and fireman’s demand for an eight-hour day. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during July, 
1917, and (b) the aggregate figures from Jan. 1 to July 31, with in- 


crease or decrease compared with corresponding periods of 1916 :— 

Electrical machinery, (a )£118.773 (increase £34,027), (b) £848,930 (increase £113,578) ; 
including generators and motors other than for aeroplanes, motor cars and cycles, (ap 
£29.34. (increase £12.555), (b) £151,895 (increase £32.753) ; and electrical machinery 
unenumerated, (a) £89,425 (increase £21.472), (b) £697,035 (iz.crease £80,825) ; telegraph 
and telephone cables other than submarine, (а) £3,427 (increase £2,279), (b) £49,260 
(decrease £4,054); telegraph and telephone apra atus (а) £1,788 (decrease £2,722), (by 
£19,385 (decrease £179,844); other electrical wires and cables, rubber insulated, (ay 
£2,670 (decrease £9,876),(b) 228.725 (decrease £48.671); with other insulations, (а) £1,352 
(decrease £154), (b) £6,932 (increase £1,715) ; cartons, (а) £2,294 (decrease £4,022) ; (b) 
£51,190 (decrease £3,559) ; glow iamps. (a) £3,035 (decrease £24,593), (b) £64,642 (decrease 
£96,842) ; arc lamps and electric searchlights, (a) nil, (b) £38 (increase £38) ; parts of arc 
lamps and searchlights (other than carbons), (а) £5,484 (decrease £3,981), (b) £69,004 
(increase £11,373) ; primary and secondary batteries, (a) £24,048 (increase £9,619), (b) 
£188,687 (increase £73,350); meters and measuring instruments, (а) 25,540 (decrease 
£1,356), (b) £21,907 (decrease £3,001); switchtoards, (a) £434 (increase £434), (b) £481 
(increase £224); electrical goods and apparatus unenumerated, (a) £49,896 (increase 
£5,362), (b) £308,506 (increase £109,509). Total of electrical goods and apparatus other 
than machinery and uninsulated wire, ) £99,968 (decrease £29,010), (b) £808,977 (de- 
creass £139,782). 

Exports.— The exports of electrical machinery, material, &c., (a) 
during July, 1917, and (6) from Jan. 1 to July 31, with increase or 
decrease compared with corresponding periods of 1916, were as fol- 
lows :— 

Electrical machinery, (a) £147,407 (increase £9.536), (b) £869,885 (increase £84,127); 
including railway and tramway motors, (а) £6,555 (increase £2.957), (b) £18,243 (decrease 
£2,382) ; other generators and motors except for aeroplanes, motor cars and cycles, (a) 
£78.227 (decrease £8,067), (b) £512,512 (increase £82,294); and electrical machinery . 
unenumerated, (а) £62,625 (increase £14,686). (b) £339,130 (increase £41,215) ; telegra h 
and telephone cables, submarine.(a) nil (decrease £31,737) .(b) £113,541 (decrease £140.6 5 
other than submarine, (a) £73,521 (increase £34,056), (b) £492,120 (increase £170,967) ; 
telegraph and telephone apparatus, (a) £56.668 (increase £36.150), (b) £151,985 (decrease 
£754) ; other electrical wires and cables, rubter insulated, (a) £5,694 (decrease £31,861), 
(b) £159,597 (decrease £131.751) ; with other insulation, (а) 618.655 (decrease £48,498), 
(5) £199,556 (decrease £295,909) ; carbons, (a) £1,190 (decrease £266), (b) £15,881 (increase 
£9.686) ; glow lamps, (а) £10,101 (decrease £5,172). (b) £81,674 (decrease £21,579) ; arc 
‘amps and searchlights, (а) £60 (decrease £113). (^) £11.430 (increase £5,598) ; parts of arc 
Jamps and searchlights (other than carbons), (a) £15,196 (increase, £13,981). (b) £45,770 
(increase £34,374) ; primary and secondary batteries, (a) £6.008 (decrease £22,207), (5) 
£93.07) (decrease £64,796); meters and measuring implements, (а) £17.406 (decrease 
£7,130). (b) £81,990 (increase £39.219) ; transformers, (а) £6,275 (. ecrease £3,094), (0) 
£43,565 (decrease £13,517) ; switchboards, (а) £1,933 (decrease £3,531). (b) £21,580 (de- 
crease £1,261); electrical goods and apparatus unenumerated, (a) £34,225 (decrease 
£33,603), (b) £383.067 (increase £10,571). Total of electrical goods and apparatus. other 
than machinery and uninsulated wire, (a) £246,932 (decrease £103,035), (b) £1,894,827 (de* 


crease £492,263). 
EDUCATIONAL. 


, University College, London.— The examination for the Goldsmid 
Engineering Entrance Scholarship (value £30 a year for three years) 
takes place in September. Particulars from the Secretary not later. 
than Sept. 11th. ' j MES 


University of Edinburgh.— The next session opens on Oct. 9. The. 
preliminary or entrance examination is held in September. There 
are complete courses of instruction in civil, mechanical and electrical 
engineering, qualifying for the degree of S.Sc. in engineering, and 
extending over three years. Particulars of examinations, scholar- 
ships, &о., from the Matriculation Office, the University, Edinburgh. 


Armstrong College, Newcastle-on-Tyne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &с. 
Particulars can be obtained from the secretary, Mr. F. H. Pruen, M.A, 


City and Guilds Technical College, Finsbury.—The next entrance 
examination will be held on Sept. 18. The training is adapted to 
the needs of pupils from secondary schools above the age of 15 and 
men who, having served & pupilage or apprenticeship in works, desire 
to go through a more systematic training. There are engineering, 
electrical, physical and chemical laboratories and dynamo rooms. 
The professor of electrical engineering is Prof. W. Н. Eccles, D.Sc., 
A.R.C.S., M.L.M.E. Programmes may be obtained from the Regis- 
trar of the College, Leonard-street, Finsbury, E.C. 
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Manchester Municipal School of Technology, University of Man- 
ehester.— At this school there are courses leading to the Manchester 
University degrees (B.Sc.Tech. and M.Sc.Tech.) in the Faculty of 
Technology i in the departments of mechanical, electrical and sanitary 
engineering, chemical industries, textile industries, printing and 
photographic technology and architecture. Prospectuses may be 
obtained from the Registrar. There are extensive laboratories and 
workshops equipped with modern machinery and apparatus. 

Manchester High School of Commeree.— Manchester Education 
Committee have decided to open on Oct. 1 a high school of commerce 
at Danlee-buildings, Spring-gardens, Manchester, with full and part- 
time day courses in higher commercial work and modern languages, 
for men, women and young persons, with sound general education. 
Particulars can be obtained from the Principal. ' 


South-Western Polytechnic Institute.—Complete three years’ day 
courses, leading to a diploma or university degree in electrical engi- 
neering, are provided at this institute. There is also a four years’ 
evening course suitable for electrical engineering and electrical 
installation examinations of the City and Guilds' Institute, com- 
mencing with the next session on Sept. 24. Particulars may be 
obtained from the secretary, Manresa-road, Chelsea, S.W. 3. 


Training of Munition Workers.—In a recent report of the Educa- 
tion Committee of the London County Council particulars were given 
of tbe work done in the manufacture of munitions and the training 
of munition workers. 

The total staff in shops now engaged on the manufacture of munitions 
‘в 205. The output of gauges during the first year’s work up to July 1, 
1916, was 18,091 ; during the second year's work up to June 30, 1917, the 
output was 30,469 ; a total of 48,560 in two years, In addition & 
quantitv of work of lesser importance has been undertaken. During the 
second year the character of the manufactures undertaken increased very 
greatly in difficulty, and special gauges of considerable complexity had 
been satisfactorily completed in quantity. The staff as a whole have 
been working from 64 to 74 hours per weck for the past year, showing a 
record of continuous steady work comparable with any munitions 
organisation. 

During the two years ended June 30, 1917, 8,089 students had been 
under training in the various centres, of whom 6,088 had been certificated 
on satisfactorily completing their training ; 5,751 of these are known to 
have obtained employment on work of national importance. The main 
centres at Brixton and Shoreditch had gradually been equipped with 
modern machine tools, some of these being lent by engineering firms. 
The value of the machinery and equipment installed is about £10,000. 
The training of gauge- makers has also been carried on at the Goldsmiths’ 
College and the South-western Polytechnic in conjunction with the 
manufacturing operations. "The demand in this direction appears for 
the time being to have been largely met, although the courses arc still 
in operation. The total staff engaged on training is 95. 


Workmen and the Education Bill.—Mr. Fisher's new Education 
Bill was considered on Saturday afternoon at a meeting of the 
Workers’ Educational Association (Yorkshire District) in Leeds. 

A resolution was passed that this meeting considers that while the 
Education Bill, 1917, represents a considerable advance upon our pre- 
war educational standards, it falls far short of the possibilitics and needs 
of the period after the war. 

Mr. LAWRENCE (Chesterfield) said it should be called a Technical 
Education Bill. 

Mr. PorPLEsTONE considered that the Bill was of enormous value. 

The Chairman (Mr. A. GREENWOOD») said that, measured by pre-war 
standards, the Bill did represent a considerable advance. But, viewed 
in relation to the fact that during the war this country had lived through 
two generations, it was a mockery. It did not admit a new placo in 
the national life for the working classes, It continued to treat them 
as an inferior race, otherwise there would not be the clause which would 
put the mass of the workers in a position of attending sham schools for 
eight hours a week whilst the well-to-do attended full time. He moved a 
resolution (which was passed) containing the following. amongst other 
clauses : —We are of the opinion that the proposals for continuation 
education are inadequate and unsatisfactory, as we consider that con- 
tinuation education should be regarded as of the sametype as full-time 
secondary education, and as such should be legislated for alongside full- 
time secondary education. We strenuously oppose the exemption from 
attendance at continuation schools given by the Bill to young people 
above the age of 16 who have passed a matriculation examination or 
satisfied the Board of Education that they have been under suitable and 
efficient full-time instruction up to the age of 16, realising that such 
exemption will result in preferential treatment in industry of the child 
of the relatively well-to-do over the child of the worker. We offer our 
uncompromising opposition to any attempt to secure the recognition of 
works schools as places of continuation education within the meaning 
of the ВШ. The employment of children for profit or wages during the 
years of full-time school attendance sheuld be prohibited. We regret 
the permissive character of most of the clauses dealing with the pro- 
motion of physical well-being. 

Mr. CRURwELL (Keighlev) thought they would be well advised to 
accept the Bill as an instalment. 

Mr. Smapson (Sheffield) urged that they should endeavour to strengthen 
Mr. Fisher’s hands in getting his Bill through the House of Commons. 
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TENDERS INVITED AND ACCEPTED. 
Cables, &e. A 

Dovun Electricity Supply Committee also require tenders pee noon, 
Sept. 11th, for one year’s supply (or supply ard laying) of extra high- 
pressure and low-pres ure cables, troughing, bends, &c., and supply 
(or supply and erection) of section pillars. Specification, &c., ftom 
the City Electrica] Engineer. | Ё. 
Electrical Stores. 

STOCKTON-ON-TEES Corporation require tenders by Sept. 10 for 
six months’ supply of stores for the electricity department. Forms 
of terder from the Electrical Engineer. 

WESTMINSTER Guardians require tenders by noon Sept. 19 for six 
months’ supply of electric lamps, fittings, &c., and engineers 
sundries. Forms of tender from the Clerk, Princes-row, Buckingham 
Palace-road, London, S.W. 1. 


Internal Telephones. 

MANCHESTER Guardians require tenders by Sept. 17 for the instal- 
lation of internal Telephones at their offices, All Saints’, Manchester. 
Meters. 

DvuBLIN Electricity Supply Committee invite tenders for single- 
phase and three-phase meters for one Year Tenders to Chairman 
of Committee by noon Sept. 11. 


Rotary Converter. 

BERMONDSEY (London) Borough Council invite tenders for a 
500 kw. rotary converter. Specifications from the borough eleo- 
trical engineer, and tenders by noon Sept. 7 to the town clerk, Town 
Hall, Bermondsey, S.E. 


Coal Bunker. 

BooTLE Corporation invite designs and tenders for erection of an 
Overhead Coal Bunker at Mapsh-lane generating station (for at 
least 400 tons of coal)  Particulars from the Borough Engineer. 
Tenders to the Town Clerk by noon Sept. 12. 


1 


SALFORD.—The Corporation has accepted the following terdors :— 

Edison Accumulators (Ltd.), 2-ton electric vehicle with automatic 
electric tipping body, £1,123; W. T. Glover & Co., low-tension, paper 
insulated, lead covered cable, £176. 12s. 6d. ; British Westinghouse 
Electric & Mfg. Со., 300 kw. rotary converter set, £1,535 ; switchgear, 
£551; Ferranti (Ltd. ), 250 k.v.a., 3- phase, oil cooled power transformer, 
£274. 10s. 

BALLYCLARE.—The Council has accepted the tender of Curran 
Bros. for lighting the district for three years at the following rates 
per annum :—‘ arbon filament lamps, 8 с.р, £1. 13s. each, 16 c.p., 
£2 5s.; metal filament lamps, 25 c.p, £1. 13s, 50 c.p., £2. 5s., 
100 c.p., £3. 5s. 

MANCHESTER.—The Corporation has accepted the following tenders: 

Babcock & Wilcox, superheater tubes, &c., for Bloom-strest electricity 
works boilers ; Lea Recorder Co., Lea recorders. 


APPOINTMENTS VACANT AND FILLED. 

London County Council invites applications for the position of 
charge shift engineer at their East Greenwich generating station. 
Commencing salary £250, rising by £10 a year to £300. Applications, 
on official form to be obtained from the Clerk of the Council, Council 
Hall, Spring Gardens, S. W.1, must be in by l p.m. of Sept. 24. 

An assistant mains superintendent is required for Darlington 
electricity department. Salary, including bonus, £2. 15s. per week. 
Applications to the Borough Electrical Engineer by Sept. 10. 


Mr. W. Brew, lecturer in electrical engineering at Belfast Muni- 
cipal Technical Institute, has been appointed head of the electrical 
department of Birmingham Municipal Technical School. 


BUSINESS ITEMS. 

The offices of the Brush Electrical Engineering Co. have been 
removed from 1, Kingsway to Maxwell House, 11, Arundel street, 
London, W.C.2. (Telegrams: Magneto, Estrand; Telephone: 
Central 415.) | 

The Cowper-Coles Aircraft Co. informs us that a plant of con- 
siderable size is being erected in the south of England for making 
shell bands by the Cowper-Coles centrifugal copper process. 

« Wireless World.'"—In consequence of increased cost of pro- 
duction, the price of the ‘‘ Wireless Мога " (issued by the Wireless 
Press, Ltd., Marconi House, London, W.C.) will be 7d., instead of 
€d. as heretofore. 


CATALOGUES, &c. 

PNEUMATIC Patntina EquipMenT.—The Spray Engineering Co. 
has sent us a pamphlet illustrating and describing the latest type of 
the Spraco pneumatic painting equipment. Copies of the bulletin 
can be obtained from the к 93, Federal-street, Boston, Mass. 
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MUNICIPAL ACCOUNTS. 


peces po erem: 


Aberdeen.—The accounts of the electricity department show a net 
deficit for the past year of £345 (against £9,137 for the previcus year). 

Income was £76,369 (increase £496), and total working expenses were 
£47,215 (increase £8,035). Gross profit was £29,153 (decrease £7,539). 
The reserve fund now stands at £39,304. i 


Aylesbury.—The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £21,539 (in- 
crease £1,971), of which £2,066 has been repaid. 

Revenue was £3,716 and working and general expenses were £2,206, 
leaving gross profit £1,510. Interest and income tax required £983 and 
redemption £1,284, the net result being a deficit of £758. ; 

Bradford.—The accounts of the electricity department for the year 
ended March 31 show gross capital expenditure &1,054,574 (increase 
£63,709), of which £542,432 is outstanding. 

Revenue was £200,171 (compared with £167,177 in previous year) and 
working expenses were £114,029 (£87,064). Interest required £36,231 
(£29,049) and sinking fund £38,099 (£35,075), leaving net profit £11,812 
(£15,989), of which £3,858 (£3,605) is put to depreciation, &c., account, 
including £253 for battery at Sunbridge-road, and £7,954 contributed to 
capital outlay. Total income averaged 1-043d. per unit sold and ex- 

nses were 0-593d., or 0-080d. including capital and all other charges. 

nsumers increased from 4,859 to 4,958. | 

George Town (Penang).—The report of the electricity department 
for 1916 states the total capital expenditure at the end of the year 
was $1,031,418. 

The year’s revenue was $335,611, compared with $304,193 in 1951, 
and working and general expenses were $134,472 ($124,381), leaving 
as gross profit $201,139, and a net profit, after providing for capital 
charges, depreciation and reserve ($103,435), of $97,703 (=9°5 per cent. 
on the expended capital) Units sold were 1,697,619. 

The engineer and manager (Mr. O. V. Thomas) says it would be proper 
to apply the profits to the reduction of charges for current, but, in view 
of the fact that any reduction in charges would be followed by an increase 
in the applications for supply and hasten the time when extensions of 
plant, &c., would be imperatively needed, it has been decided to make no 
charge until it is possible to obtain the material for extensions. Mr. 
E. 8. Haslam, the assistant engineer, is still serving with H.M. Forces, 
and Mr. C. C. Rogers continues to act as assistant engineer. 

The total capital expenditure on the tramways stands at $572,243. 
The year’s revenue was $151,408 (against $141,944 in 1915) and operat- 
ing costs were $91,735 ($95,807), leaving gross profit $59,672 ($46,136). 
Capital charges, depreciation and reserve required $54,049, and the net 
profit was $5,622 (abont equal to the deficit on the previous year). Traffic 
revenue was 30°27 cents (28.23 cents) per car mile, and operating costs 
were 18-40 cents (19-05 cents) Passengers carried were 5,560,398 
(5,177,874), car miles run 498,570 (502,731, and units used 251,500 
(298,096). ' ' 

Glasgow.—The accounts of the electricity supply department for 
the year ended May 31, 1917, show gross capital expenditure 
£2,835,297 (increase £199,145), of which £741,439 has been redeemed. 

Revenue was £580,433 (compared with £530,720 in previous year), 
expenditure was £404,404 (£322,051), leaving gross profit £170,029 
(£208,068). Depreciation required £55,606 (£58,104), interest £91,306 
(£79,183), instalments of loans £1,532 (£1,480) and sinking fund £66,250 
(£63,081). £38,666 to meet the nct deficit has been transferred from 
reserve. Last year's net surplus was £5,317. Average price received 
was 0-97€d. (1-108d.) per unit, and total cost, including capital and 
special charges, was 0:9578d. (0-9942d.). Units generated were 
162,398,668 (132,364,922) and sold 141,193,627 (112,794,461). Con- 
sumers increased from 33,605 to 34,724. 

The Committee on Electricity state in their report that the increase 
of £81,752 in working expenses is principally due (apart from the larger 
output) to the greater amounts paid for coal materials, wages, allowances 
to emplovés on active service, interest and sinking fund. The Com- 
mittee recommends increases in charges for current for the current vear. 
Amongst the rates in the new tariff are 44d. flat rate for domestic con- 
sumers, churches, &c., from 4d. to 2d. for power, and from ld. to 1jd. 
for heating. Motors connected are 12,401 (97,733 н.г.), compared with 
11,472 (84,744 н.р.) last year. Maximum load оп the stations was 
49,185 kw. (45,880 kw.). | 

Poplar (London).—1n the annual report of this Bor ugh for 1916 
it is stated that at the seven depote the electrolytic fluid was still in 
great demand by the public. 

The total output uf the fluid during the year was 26,790 gallons, and 
this was broken down to 53.580 gallons and distributed. Since tho 
beginning of August, 1914, the fluid has been manufactured of greater 
strength, being afterwards broken down to half strength for distribution. 
The cost of material in manufacturing the 26,790 gallons of the electro- 
lytic fluid was as follows: Electricity, 0,250 units at 134. (with 10 per 
oent. advance) per unit, £40. 3s. 1d. ; chloride of magnesium (4 tons 
10 cwt.), £47. 14s. ; salt, 4 tons 15 cwt , £11. 8s. ; caustic soda, £12. 12s. ; 
and water, £2. 10s. ; making the total cost £114 7s. ld., plus £1. Os. 6d. for 
164 units for the electric motor for stirring. The bottles, corks and labels 
cost £30. ]7s. 6d. Since the installation of the plant 11 years ago 
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MATTERS. 


445,569 gallons of fluid have been manufactured, at a cost for electricity 
of £490. 14s. 2d., end materials of £455. 13s. 2d., about jd. per gallon. 
Previous to the war the cost was under jd. per gallon ; but eve with the 
strong fluid which at present is being made, and is broken down, the cost, 
is still under 34. per gallon when the gallons are.reckoned in bulk, . The 
public health department is not only furnished with the disinfectant, and 
tbe various institutions of the Council (the public baths, &c.), but the 
institutions of the managers of the sick asylum and, of the Board of 
Guardians (within and without the borough) are supplied’ with ‘an un- 
limited quantity free. For the tluid'supplied to the works department 
a charge of ld. per gallon is made ; the public health department is 
credited with thig amount although no actual monetary transaction 
takes place. From October, 1915, for electrolytic disinfectant supplied 
to manufacturers and trading concerns, a charge of 8d. per gallon is to be 
made through the electricity department, the electricity undertaking 
being allowed an amount of 10 per cent. for establishment charges. — 


Wolverhampton.—The accounts of the tramways department for 
the year ended March 31 show total capital expenditure £294,280, 
sinking fund amounts to £70,564 and reserve and renewals fund to 
£56,645. . . | 

Revenue was £65,846 (against £59,111 in previous year) ahd working 
expenses were £38,599 (£33,155). Interest required £5,708, repayment 
of capital £6,029, and income tax £743 (£519), leaving. net. balance 
£14,997 (tramways £13,641 and motor char-a-bancs £1,356), of which 
£234 (£1,685) has been contributed for additions and improvementa, 
£8,183 (£2,477) placed to maintenance and repairs suspense account and 
26,580 (£4,018) contributed in aid of rates. Total revenue per car-mile 
was 13:596d. (12-265d.) and working expenses including power were 
7:974. (6-88d.), and war allowances 0:224. (0-22d.). Average fare charged 
per mile was 0-866d. Passengers were 14,913,787, car-miles 1,162,269 and 
units used 1,854,828. , 

— ————  ———  —— 


MORTGAGES AND CHARGES. 


3 [жил чч 

A. J. WAKELIN (LTD.)—Memorandum of satisfaction in full on 

Aug. 29, 1917, of debentures dated May 22, 1914, and July 31, 1916, 
securing £500 has been filed. ; 

ELECTRIO HOLDINGS (LTD.)—Trust deed dated Aug. 22, 1917, to 

secure £1,243,300 10-year prior lien stock, constituting a first charge on 

£675,000 4 per cent. debenture stock, 313,997 preference shares of £2 


‘each, 54,121 ordinary shares and 500,000 deferred shares of 1s. each, of 


the British Westinghouse Electric & Mfg. Co. (Ltd.), and a floating charge 
on the company's undertaking and general assets. Trustees: City Safe 
deposit & Agency Co. (Ltd.). | 

LANOASHIRE ELECTRICAL ENGINEERING CO. (LTD.)—Memorandum 
of satisfaction in full on July 27, 1917, of charge dated March 20, 1917, 
securing the sums owing on company's account with Union Bank of 
Manchester. 

TREBURLAND WOLFRAM & TIN CO.-(LTD.)—Charge on the Company's 
undertaking and property, present and future, including uncalled capital, 
dated Aug. 17, 1917, to secure all moneys which Petersen & Co. shall 
provide for the working and development of tho Trebur'and Mine, 
stamped te cover £5,200. 


CITY NOTES. 


i nd : 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 14 per cent. on the fully-paid cumulative preference shares 
will be payable on Oct. 1. : 

BRITISH INSULATED & HELSBY CABLES (LTD.)—Mectings of tho 
ordinary and preference shareholders will be held on the 10th inst. to 
consider a proposal to divide both classes of shares into £1 shares. 

CANADIAN GENERAL ELECTRICO CO.—A quarterly dividend of 2 per 
cent. (at the rate of 8 per cent. per annum) has been declared on the 
common stock for the quarter ended Sept. 30. | 

CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—The following 
dividends will be payable on Sept. 24th on account of the year ending 
Dec. 31st next: бз. per share on tho preference and 6s. per share on the 
ordinary shares  « 

CLYDE VALLEY ELECTRICAL POWER CO. (LTD.—The directors 
announce an interim dividend of 1} per cent. actual on the ordinary 
shares, tax free. | 

DAVIS & TIMMINS (LTD.)—An interim dividend for the half-year at 
the rate of 6 per cent. per annum (74d. per share), tax free, has been 
declared on the ordinary shares. 

LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The directors announce 
that, for reasons entirely attributable to the war, they have deemed it 
advisable not to distribute a dividend on the preference shares, but to 
carry forward the profit earned in the half-year ended June 30 last. 

MARCONI INTERNATIONAL MARINE COMMUNICATION 00. (LTD.)— 
This company is offering 250,000 new £1 shares to the shareholders at 
£l. 15s. each. Applications are to be made by the 14th inst. 


NEWCASTLE.UPON-TYNE ELECTRIC SUPPLY CO.— An interim dividend 
of 24 per cent. on the ordinary shares, less tax, has been declared. 
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THE. ROUND TABLE. 
By “ KVA.” l | 

EVENT OF THE WEEK.—Petrol is nearly four “ bob” а 
gallon, and Edison is too busy trying to stop the war by elec- 
tricity to worry about “ Electrics ! ” Ah ! the nickel-irony of it ! 

| * ж * = 

A poetic correspondent says the advance in petrol prices 
and the use of coal gas on motor cars and motor cycles have 
constrained him to muse thus :— 

Mary, Mary, quite contrary, 
How does your motor car go ? 
On tins of Shell and lots of smell ч 
And gas bags all in а row. 

ж * ^» ж 

The electrical engineers who sre among the deserving 
,recipients of one cr other classes of the New War Orders will 
probably find that the use of this new ‘‘ handle " to their names 
will be confused with the ‘* letters" they new use as membeis 
of' the engineering Institutions. '"G.B.E" ‘ K.B.E.,” 
“СВЕ,” "O.B.E," and M.B.E. ” will not go very well 
with “МІСЕ,” "MLEE,' “MIME,” &c. Folk will 
say this man is all “ E's," when, zs a fact, he will have Leen 
а hard worker every day of his іе! 

* " * * 

A Rcund Table reader has asked me a plain straightforward 
questicn :—'' Can an electrical engineer Le a pacif.st (by that 
he means, a stop-the-war-now-&t-any-price-ist) and still 
remain an electrical engineer? ” I ві оша say “ Certainly 
not,” and my reason isthat the elecirical industry is contributing 
as much. as (and, personally, I would say more then) any other 
Industry towards the prosecution of the war, and this fact 

‚ persuades me that its members ате at one with the country 
in its detcrmination to carry the war to no uncertain con- 
clusion. My correspondent sends me a copy of a sixpenny 
brochure, entitled * The Sword ог the Cross. How to End 
the War,” by E. Cecil Reman, which seems to have inspired the 
question piinted above. If, as he informs me, the author of 
this piece of pacifist literature is an electrical engineer still 
engaged in business, and much of it directly connected with 
the war, it were better that he had kept silence. However, 
I will send this ** Beman-csque " view of the war to an electrical 
ш friend of mine ct tke ircnt, and sce whet ke thinks 
(fic! : ` 

* * * * 


At tle risk of boring Round Table readers, I qucte ore рав- 


васе тст Mr. Beman’s effcxt :— 

“ In imagination I see the figure of a man in a front-line trench. 
He is dressed in the regulation khaki, with rifle, bayonet and full 
fighting equipment. Of all the belligerents he is the most bellicose. 
With a shout of defiance, he and his companions are over the parapet. 
He has thrown his hand-grenade with unerring accuracy, and the 
result has exceeded the most sanguine expectaticns. The air is 
filled with the groans and anguish of the dying. An expression of 
righteous indignation is on his face. Flushed with excitement and 
elated by his success, be belabours the loathsome Huns with the butt 
end of the rifle clasped firmly in his left hand, while with the right 
he makes thrust after thrust with the trusty bayonet while each 
quivering body gives up the ghost." 

The italics аге mine, and they would seem to indicate that Mr: 
Beman is not even a member of the Volunteer Force ! 
ж * " ж 
THIRTY-SEVEN YEARS AGO. 
| [From THE ELECTRICIAN, September 4, 1880.) 

ELECTRICITY AND WaR.—Exp[erimer.ts ere, I urderstard, bein 
tried at Plymouth with an electrical range-firder, the results of which 
will te known very shortly, and аге lookcd forward to with consider- 
able interest among military circles. 
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ANOTHER TELEPHONE OvTRAGE.—Jones (telephoning wife): “ Му 
dear, Mr. Skid will be with us at dinner to-day.” (To Skid): “ Now, 
Skid, you ean converse with my wife through the telephone, if you 
wish." Мг. Skid approaches the instrument, when both hear very 
distinctly: '' You tell old Skid that we don’t keep a hotel on wash- 
days.” Mr. Skid dined et а restaurant, —“ The Operator.” 

Gas CaRBON FOR ELECTRODES.—It is not generally known that 
the first to find out the exceptional advantages of carbon cut from the 
retorte of a gasworks in prcducing the electric light was Mr. Golding 
Bird. In a letter to the “ Philosophical Magazine " for January, 
1838, describing his new induction coil, he expressly states that he 
gets the most brilliant sparks from electrodes of this material. 

THE Post OFFICE AND FEMALE CLERES.—The Postmaster-Genera] 
announces that the competitive examinations for appointments in 
the various branches of the Post Office will in future be thrown open 
to femalea The telegraph service is not specifically mentioned, but 
we apprehend that it is included in this philanthropic scheme, and 
that an accession to the number of female telegraphists may conse- 
quently Бе anticipated. 


Improved Motor Ambulances.—Two new types of motor ambulance 
for serious cases have been recently designed by the Motor Ambulance 
Department of the Joint War Committee of the British Red Cross 
Society and the Order of St. John, and have been dispatched oversea 
for trial. | 
: One of the new vehicles is а single-bed ambulance. The body is light 
and airy with folding rear doors, andan electric radiant heater is used to 
maintain the necessary temperature. The other vehicle is a special 
two-hed ambulance. The body is built with duplex panels, between 
which is an insulating material. Heating is provided by electric foot- 
warmers, the current for which is supplied by the regular lighting system 
on the car and by pipes through which the whole of the exhaust of the 
engine can be taken. The car is scientifically ventilated, and is lit by 
electricity and by windows and skylights, the windows being duplex like 
the panelling. 

Imperial Commerce. — The Canadian Trade Commission, which 
was appointed in 1916 to inquireinto the prospectsfor Canadian 
trade with European countries has issued its report, and recom. 
mends that the Government should take steps to improve the 
ocean transportation system between Canada and Great Britain, 
France and Italy, and that Canada’s resources should be 
systematically advertised abroad. AE 

The Commissioners, who personally investigated trade conditions in the 
countries mentioned, believe that a very large trade between Canada and 
Great Britain can be developed, and that after the war the trade with 
France will undoubtedly increase. Good openings also will be found in 
Italy and Russia. They found in the countries visited an impression 
that a preferential tariff should be created by the Allies for one another, 
an intermediate tariff for neutral countries, and that enemy countries 
should be penalised as far as possible by a tariff wall in order to restrain 
unfair competition. Among the courses advocated by the Commission 
are & study of the question of transportation of Canadian grain and other 
products and encouragement of shipbuilding in Cariada. 

Cansdian Nickel Inaustry.—In connection with the nickel, smelting 
and refining plant which is being erected at Sudbury, Northern 
Ontario, by the British-America Nickel Corpn., it is stated that the 
undertaking is controlled by the British Government. Mr. Alan 
Anderson, Public Trustee for Great Britain, holds $14,500,000 ої the 
$20,000,000 of issued capital stock, and also half of the $6,000,000 
first mortgage bonds. | 

Norwegian interests own $1,000,000 stock, end the remainder is held 
in Canada. Within two years’ time the corporation expecta to be pro- 
ducing 6,000 tons of refined nickel yearly. Under a long-term contract 
the British Government will purchase the output of the corporation to 
the limit of its requirements. Any surplus will be sold under strict 
control of the Imperial authorities. The plant will be located 44 miles 
north-west of Sudbury and close to the most important mine in the 
possession of the company. Exclusive rights for Canada and the United 
States to the Hybinette electrolytic process of refining, which is used in 
Norway and controlled by the Kristianssands Company, bave been pur- 
chased. By the Hybinette treatment the ore will be smelted to an 
80 per cent. matte, which will then be refined by the electrolytio method. 
The International Nickel Co. is building & $4,000.000 refinery at Port 
Colborne, Ont., and it is expected that the plant will be ready for opera- 
tion by the end of the year.. A subsidiary company—the International 
Nickel Co. of Canada (Ltd. )—has been incorporated to operate the Ontario 
refining works. 
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STEEL WORKS ELECTRIFICATION. DIRECT DRIVE 
^. 08 20-INCH BAR MILL. '' | 


British steel manufacturers having been under the imperative 
necessity of increasing their output to a point which in pre-war days 
would have been deemed impossible, have resorted to electrification 
in all their departments. С. | С | 

For по class of work has the demand been keener than for rolling-mill 
‘motors. In а new extension of Messrs. Johnson’s Iron & Steel Works 


Fic. 1. 


West Bromwich, there has recently been laid down a new 20 in. two-high 
bar mill which embodies the latest improvements in the electric driving 
of rolling thills. The mill consists at present of one stand of rolls 
(eventually to be increased to two) for dealing with ball furnace iron and 
steel blooms, and is driven direct by a C.C. Witton motor (see Fig. 1) 
without gear or ropes. The motor drives the mill direct and a flywheel is 
interposed between the motor and the mill This motor has an output of 
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300 в.н.р. on continuous rating at 52 revs. per min., ànd has an overload 
capacity of 100 per cent. for short periods, It is designed for spee 
adjustment by shunt regulation from normal speed up to 100 revs. pet 
min. on light load, and is compound. wound in order to give a drop in 
speed of about 20 per cent. between light.load and full-load, thereby 
enabling the flywheel to take a share of the load during heavy passe. | 
In order to accommodate the motor to the particular requirements of | 
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Our Manufactures include: 


Cables for Lighting, Power, 
Telegraphy and Telephony. 
H.C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 

Phosphor Bronze Wires. 


Brass Rod. 
. Brass Forgings. 
, Enamelled Wires. 


Cotton Covered Wires. 


Aerial Cables. 


Joint Boxes and Pillars. 
Jointing Compounds. 


Primary Batteries. 
Exploders. 
Shot Firing Cables, 

. Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 
Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 
Telephone Cords. 
Annealing Furnaces, 
Tramway Insulation. 


Overhead Equipment. 


Electricity Meters. 
Knife Switches. 
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- various classes of work, a diverter is provided on the switch panel, enab- 
-lingthe amount of compounding to be easily varied. In this way the 
. drop in speed of the motor can be adjusted and the flywheel can be called 
: upon for a heavier or lighter amount of work. | 
_ The motor shaft runs in two pedestal bearings, being connected by a 
flexible coupling to the flywheel. The flywheel shaft also runs in two 
каг bearings, one of which is carried оп an extension of the motor 
dplate. The flywheel is 18 ft. in diameter, and weighs about 20 tons. 
lt is equipped with а band-brake operating on the lower half, by means of 
which the mill can be brought rapidly to rest. The mill is driven from 
the flywheel shaft by means of a wobbler and disconnecting coupling. 

A wood paved motor house encloses the motor, switchgear, flywheel, 
with its bearings, and overhead travelling crane, the crane rails being 
continued so that the crane can also travel outside over the mill housings, 
for which purpose the portion of the steel partition at the crane level is 
arranged to swing open. Two doors completely enclose the electrical 
plant from the dust of the mill (as shown in Fig. 2). 

The motor is controlled by a switch panel fitted with expanded metal 
sides and door. This panel comprises a double-pole main switch, circuit- 
breaker, ammeter, voltmeter, kelvin (watt-hour) meter, speed regulator, 
diverter for carrying the compounding, and multiple switch starter with 
. grid resistances. 'The apparatus is interlocked by means of the special 

G.E.C. arrangement for rolling mills which ensures the motor being 
started with full field and the switches operated in the correct sequence. 
By the same device the circuit-breaker is prevented from being closed 
Should the starter have been left in the running position. 

The power for driving the tnotor is supplied by the West Bromwich 
Corporation electricity department. The electrical plant and flywheel 
were supplied by the General Electric Co., Witton, Birmingham, and 
. London, to the specification of the consulting engineers, Messrs. Walter 

Dixon & Co., 38, Bath-street, Glasgow. 

Indebtedness is expressed to Messrs. Johnson for permission to take the 

accompanying photographs, and to publish this description. 


— -— 


AN IMPROVED TYPE OF TRAMCAR. 


In the recently published annual report of the general manager 
of the Southampton Municipal Tramways (Mr. W. T. Robson) it is 
.stated that a car embodying many new features was built during the 
summer, and would serve as a useful experiment in indicating the 
type of vehicle most suitable for adoption when new rolling atock 
. becomes once more obtainable. One of the greatest improvements 
which could be effected in the department in the future was the 
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adoption of a modern type of motor which, by its improved design, 
practically did away with the constant maintenance work necessary 
to keep the older type of motor in successful operation. After 17 
years’ constant running the original small motors might be safely. 


considered to have had their adequate life, and the conversion to the 


modern type would be another of the things to look forward to 
when norma! ¢c.1di:io в азап prevail. In the new experi- 
mental tramcar, Mr. Robson appears to have put into practice 
the views on rolling stock expressed by him at the 1916 con 
ference of the Tramways and Light Rail«ays Association. The 
car is of the four-wheeled double-deck type, with roof cover and open 
canopies. The front platform near side exit із iicluded in the 
design, the staircase being so arranged that passengers can make use 
of this exit. It is closed when required by a hinged bar. Cross seats 
are employed in both lower and upper saloons, and only three pas. 
sengers can sit abreast ; thus there are more roomy seats and a wiur 
gangway. The canopy seat consists entively of cane, curved to the 
same radius asthe canopy rails, and is thoroughly comfortable. The 
seating capacity on the lower saloon is 21, on the upper 28, and on the 
canopies 10, a total of 59. The length over all is 30 ft. 6 in. and the 
length of platforms 5 ft. 11 in.; the wheel-base is 7 ft. 6in.; the 
width over pillars (lower deck) 6 ft. 10} in., and upper deck 7 ft. 
The height of sill from ground is 2 ft. 8in., and the height inside 
lower saloon is 6 ft. 6 in. The total height above rails is 15 ft. 11 in., 
and the width of the doors is 1 ft. 11 in. The floor framing is of oak. 
The platform floors are supported on steel angle bars, to which are 
secured ash end-hars. The floor is of ў in. red pine boards, with 
24 in. oak wearing slats. The body framing is of teak, oak and 
pitch pine, and the panels above and below the fender rail are of 
mahogany. ‘The roof frame is of ash stiffened with steel. Three-ply 
maple veneer is used for the ceiling, with a light inner roof abodeof 
canary whitewood iin. thick, covered with cotton duck. The 
upper deck is of f in. pitch pine boards laid on ash bearings. The 
small ventilating sashes above the windows open outwards. The 
interior finish is in mahogany framing. Ceiling joints ard covered 
by plain rounded mouldings, and a plain hollow cornice above the 
windows finishes the ceiling. The seating is rattan. The pillars, 
longitudinal rails and end framing of the top cover are of teak; the 
side panels аге of mahogany 5 in. thick, and the jointe are also covered 
by moulds. The windows are mounted on lazy-tongs balancing 
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gear, and the ventilation sashes are similar to those in theJlower 
saloon. Ash roof ribs strengthened with steel are employed, and are 
boarded outside with { in. pitch pine boards. The inside boarding 
consists of narrow matching of Sequoi and pitch pine. The end 
panels are of teak. Errol wood and pitch pine slats are used for the 
seats, and the backs are framed with maple veneer pene 
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ELECTRIC TRUCK SERVICE IN CHICAGO. 


The Commonwealth Edison Co. of Chicago recent y adopted an in- 
teresting scheme for promoting the use of commercial electric trucks. 


After investigating the cost of operating electric trucks, the company 
now offer a complete garage and maintenance service for commercial 
electric vehicles at specific rates per annum on long term contracts, . The 
service would be so comprehensive as to cover all the doubtful elements 
of transportation expense, and enable any customer to determine in 
advance what it would cost him per year to operate any size fleet of elec- 
tric trucks. The proposed service will cover the ordinary garaging or 
storage, including the cleaning and care of vehicles ; it will include the 
supply of energy for charging the battery, and it will provide for the main- 
tenance or upkeep of the wearing parts of the vehicle, including tyres, 
battery and mechanical parts. This maintenance will cover minor 
repairs as well as the renewal of tyres and battery when worn out, the 
painting of the body at specified intervals, &c. The owner of the vehicle 
pays the driver's wages, insurance and the cost of damage by accidents. 

New trucks only will be accepted for the service. The rate for each 
size, equipped with standard battery, will be a flat figure per annum 
payable monthly. Trucks equipped with batteries of sizes larger than 
the standard will be charged for at proportionally higher rates. The 
working radius of the truck which the flat rate is intended to cover is 
that amount, of service which can be procured from one charge of ое 
battery daily. If the work to be done by the user should be 
than this, and such as to require additional charging during the ii 
the use of extra batteries, the flat rate will be increased accordingly. 
Thus, the whole system, while based on a flat rate for minimum service, 
is really à measured-service scheme depending upon the requirements $ 
the user. As the service will provide for renewal of battery, t 
mechanical parts when worn out, the customers’ vehicle will Ба чту 
tically as good as new at the end of the contract period, except for such 
depreciation as may have taken place in the non-wearing parts. The 
company’s new service station, which is close to the trucking centre, just 
west of the main business district, will render service to 100 electric ' 
trucks, but additional space can be readily provided in the same neigh- 
bourhood. The company employ a specially qualified staff for the de- 
velopment and conduct of the service. Salesmen, supplemented by 
transportation engineering service, will be able to present to prospective 
customers having large horse-truck equipments facts and figures which 
will satisfy them as to their present expense, and will subsequently pre- 
sent statements which will prove the reduced expense to be effected by 
substituting electric trucks for these horse equipments, 
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LOW POWER RATES IN CALIFORNIA. 


The California Railroad Commission has recently instituted an 
investigation into the rates and practices of the Great Western and 
the Sierra & San Francisco Power Companies and the Pacific Gas & 
Electric Co. | 


The electrical plant of the Pacific Electro Metals Compa 
organised forthe purpose of operating a $500,000 plant for the M 
and refining of metals on San Francisco Bay. Complaint was made to the 
Commission that, when the power companies were asked for rates for 


" 9,380 u.p. two compahies quoted $36 Ei horsé-power-year and one $40 


per horse-power-year. The Klectro Metals Co. asserted that a rate of 
$15 is sufficient for that class of business. The power companies contended 
that the commission had no jurisdiction to hear the proceedings because 
the plaints were not signed by the proper Governmental authorities or 
by 25 prospective purchasers ef s Со. replied required by the Public 
Utilities Att.: The Eleotro. Metals Co, replied ttat*it tduld not secure 
the signatures of the Governmental Suchorte in the county where it 
intended to locate its plant because it was unable to decide upon}the 
location until the Commission established reasonable rates for the 
electricity required, and further that there were not 25 prospective con- 


‘sumers who would dicen electricity in ше same © quantity. 
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NOTES. 


—_— 


THE importance of the magneto as an accessory to the petrol 
engine cannot be over-estimated. It is a device which has 


proved itself to be so convenient in the running of motor cars 
that battery ignition in this country has been practically - 


ousted. Curiously enough, the tendency is all the other way 
in the United States, possibly due to the fact that if a battery 
is to be used for an electric starter it may as well be used for 
ignition also. Ве this as it may, the magneto is certain]y а 
convenient device on the car, and is almost essential for the 
aeroplane, owing to the fact that it is simply a mechanical 
adjunct requiring no attention, and is more haidy than the 
ignition accumulator. Although it will be admitted that the 
magneto is important, this industry, like many others, was 
allowed to pass into German hands before the war. Conse- 
quentlv, when the war broke out, we found ourselves in a very 
unenviable position in regard to this part of a very necessary 
equipment. It became imperative, therefore, that British 


manufacturers should take the matter in hand, and, with this : 


object in view, a proper understanding of the phenomena 
involved is а first step. In THE ELECTRICIAN a year ago last 
March we published an analvsis by Mr. ARMAGNAT, in which 
the action of the magneto was clearly set out. A further 
analysis has been given recently by Mr. A. P. Younea in a 


Paper read before the Aeronautical Society, and the first part - 


of an abstract of this Paper will be found on another page. 


сотона ычы. 


The Present Position. | 


. WE are glad to learn from this Paper that the magneto 
Industry is now in a flourishing condition. The British 


“Ignition Apparatus Association is at the moment supported 


by ten British magneto manufacturers, who have, during the 
Perlod of war, supplied to the Government for all purposes 


not less than 200,000 magnetos. We believe it is iecognised , 
` that the British magneto is no longer inferior to those which 
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used to be produced in Germany; in fact, Mr. Үосхо makes 
the statement that recent developments have resulted in the 
production of new tvpes of magnetos which will prove to be 
vastly superior to anything turned out by Germany in the 


past. This result must be regarded as exceedingly satis- 


factorv, and only serves to show that our manufacturers, if 
they will but exert themselves, are capable of making articles 
which are in every 1espect as good as those obtained elsewhere, 
and in many cases very much better. 

age 
Problems of Interlinking. 

ELSEWHERE we publish a description of the alterations 
which were rendered necessary to the electricity works of 
Redditch to enable this station to develop the power load 
under proper conditions. This work is of interest, not so much 
on account of the size of the station, which is comparatively 
small, but by reason of the fact that in the alterations many 
of the difficulties were encountered which arise in the problem 
of interlmking one station with another. When differences 
of frequency and differences of system are involved there 1s 
considerable complication’ in the interchange of power from 
one station to another, and, unfortunately, these conditions are 
found here and there throughout the country. Many of the 
older stations, more particularly those which have grown but 
slowly, started with single-phase current and still récain this 
feature. There 1s often a further complication of a frequency 
which is no longer in common-use. In the distribution. net- 
work a change of system is a difficult matter, more particularly 
if there are many power consumers. It may, therefore, 
become necessary to maintain an out-of-date system from the 
point of view of distribution, and to make extensions on mort 
modern lines. In the case of a generating station there is noe 
quite the same limitation, although the natural tendency is 
to retain the old plant as far as possible. From this point of 
view it may be questioned, in considering interlinking, which 
is now so much to the fore, whether in many cases it would 
not be better to make a clean sweep and to convert some of 
the older stations into sub-stations taking a bulk supply, rather 
than adopt the expedient of interlinking. This, of course, 
involves a much larger capital expenditure; but the saving 
that may be effected by means of large power stations giving 
a bulk supply, as distinct from linking up old stations and 
retaining inefficient plant, is very material. On that account 
the Government, in the national interest, might be well advised 
in many cases to shoulder the financial liability of such changes, 
or to provide capital on such generous terms that it would pay 


an undertaking to make the most drastic changes. 
ee ea 


The Society of Glass Technology. 

AMoxG the various special associations and societies that 
have been formed since the outbreak of war special interest 
attaches to the Society of Glass Technology, which has its 
headquarters at Sheffield University. In view of the large 
number of existing scientific and technical organisations, one 
is rather inclined to deprecate the undue multiplication of 
separate societies, unless they fill an obvious need. But there 
seems no doubt that the Society of Optical Glass Technology 
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has a well-defined spheze, and a most useful purpose to fulfil. 
Glass manufacture, especially in its finer and more scientific 
aspects, Ж generally recognised to be a subject on which study 
and fuller information are badly needed. Everyone is aware 
of the deficiencies in regard to optical and other special glasses 
experienced at the outbreak of war, though fortunately a great 
deal of useful scientific work has since been done in this field, 
and the deficiency we hope and believe is being made good. In 
attacking this subject the co-operation of the glass manufac- 
tuier and the expeits concerned with its practical use in various 
forms, s highly necessary. We are, therefore, glad to observe 
that the Society has amongst its supporters leading manufac- 
turers, р: ofessors, experts associated with Government depart- 
ments and others concerned with the optical properties of glass. 
The first issue of the `“ Transactions " of the Society is a very 
creditable production, containing contributions on British 
glass sands, the annealing of glass, glass furnaces on the 
Continent, and other subjects of great technical importance. 
Another good featu:e is the collection of a series of abstracts of 
current Papers and articles on glass technology. The society 
starts under promising conditions, and is fortunete in having as 
its secretary and editor Dr. W. E. S. Turner, of Sheffield 
University, where a special experimental department of glass 
technology has recently been established. The President for 
the current year is Mr. W. F. J. Woop, B.Sc. 


ARLE 


Charging Stations. 

WE are glad to note that the Chief Commissioner of Police 
has issued a circular letter to the local authorities in the 
Metropolitan Police area inviting suggestions on the question 
of providing charging stations for water, gas, electricity, petiol 
and coal for mechanical vehicles. This is certainly a step in 
the right direction. Sometimes considerable difficulty is 
experienced by drivers in obtaining necessary supplies, and 
this was particularly the case in regard to electric vehicles 
until the matter was taken energetically in hand by the 
Electric Vehicle Committee. Now it is possible in many 
districts to obtain a re-charge of the batteries of such vehicles 
easily and at a reasonable cost. Nevertheless, it would be 
better if charging stations were available at which all com- 
modities could be obtained at any hour of the day and night. 
In a scheme of this kind there is little question that the local 
authority is the most suitable body to take the matter in hand, 
and this applies not merely to the London area, but to the 
provinces also. As far as electric vehicles are concerned, 
electricity supply is in the hands of municipalities in so many 
parts of the country that there should be no difficulty in 
"arranging the desired facilities. The suggestion is likely to 
lead to the establishment of charging stations at more than one 
point 1n a town, instead of making it necessary for the driver 
to take his vehicle to the generating station, which, as likely 
48 not, 18 10 an inconvenient quarter, and thus we shall doubt- 
less see an easier time before the electric vehicle. 
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Linking-up in London.—The Borough Councils of Battersea, 
Fulham and Hammersmith have agreed to submit to arbitra- 
tion the question of the apportioning of the cost of the pro- 
jected linking-up of the three electricity generating stations. 


Ramsay Memorial Fund.—Sefior Augusto Villanueva, 
Banco de Chile, Santiago de Chile, has accepted the position 
of representative and corresponding member of the Ramsay 
Memorial Committee for Chile, and is taking steps to promote 
the objects of the memorial in Chile by the formation of a local 
committee and in other ways. The Ramsay Memorial Fund 
now amounts to £21,428. 11s. 6d. Further donations may be 
sent to the honorary treasurers, Lord Glenconner and Prof. 
Collie, at University College, Gower-street, London, W.C.1. - 


THE ELECTRICIAN. 


SEPTEMBER 14, 1917. 


Purchase and Use of Coal for Domestic Heating.—We 
have received a copy of Circular No. 4 of the Engineering 
Experiment Station of the University of Illinois dealing with 
this subject. The object of the circular is to acquaint the 
householder with the essential properties of the fuel he buys, 
to inform him as to the processes which take place in his 
furnace, and to suggest the means which he may employ to 
obtain the greatest possible amount of heat in return for the 
money he pays. The directions have reference particularly 
to boilers and air heaters, such as are used for central heating, 
and are more commonly adopted in America than in this 
country. The pamphlet is well written and clearly illus- 
trated. It will serve to point out the sources of waste com- 
monly found, and give the householder a clearer idea of how 
he should buy his coal and how he should burn it economically. 


The United States Engineering Council.—The first meeting 
of the Engineering Council, formed in the United States to 
promote co-operation with the Government in connection with 
the war, took place on June 27. The Council is composed of 
five members from each of the four founder societies and four 
from the United Engineering Society. At the organising 
meeting the following officers were elected :—President, І. №. | 
Hollis; Vice-Presidents, Н. W. Buck and George Е. Swain ; 
Secretary, Calvert Townley; Executive Committee, the four 
officers named, L. Parke Channing and D. 8. Jacobus. At 
their first meeting the Council discussed general procedure, and 
a resolution was passed expressing the unanimous desire to 
assist the Government and instructing the executive committee 
to co-operate with the Government in procuring the services of 
engineers. A committee consisting of H. W. Buck, A. M. 
Greene, Jr., and Edmund B. Kirby was appointed to consider 
the best means of utilising the inventive ability of members of 
the founders' societies. 


The Colouring of Arc Lamp  Globes.—The purple 
colouring of arc lamps globe in course of use is discussed by 
Mr. M. Luckiesh in the `* General Electric Review” (U.S.A.). 
This coloration may be due to chemical changes by sunlight, 
or ultra-violet rays emitted by the illuminant within the globe ; 
glass exposed to sunlight or X-rays frequently tendsto become 
coloured due to the presence of manganese, sodium, potash 
and other ingredients. The glass commonly used for arc 
lamp globes is greenish in tint owing to the presence of a small 
proportion of iron oxide. Manganese is sometimes added to 
neutralise this tint. But it is to be noted that the absorp- 
tions due to the purple colour of manganese and the greenish 
tint due to iron are additive. The resulting glass is “ whiter” 
as regards colour but less transparent, and the amount of 
light absorbed. may amount to 10 per cent. Moreover,the 
deepening of the purple coloration of manganese, owing to 
chemical changes induced by light, gives rise to a still deeper 
colour and a considerably increased absorption which may 
ultimately be double that originally characteristic of the 
glass. Mr. Luckiesh is therefore inclined to suggest that 
manganese should not be used in globes for street lighting. 
This, would mean a slightly greenish tint, but a considerably 
smaller absorption. 


The British Control of Cables.—The revelations of the 
action of Sweden in having allowed Germany to make use of 
her diplomatic cable service to direct the submarine campaign 
will, no doubt, lead to curtailment or very much stricter 
supervision of cable facilities for neutrals. It is, perhaps, 
not generally known how completely the cables of the world 
are in the hands of the Allies. It is pointed out in ‘ The 
Times," that this refers not only to communication between 
Germany and her Allies, but botween all the adjacent neutral 
countries and the United States, South America and Asia. 
Most German cables landed on our own east coast; others ran 
to the Azores and thence to New York, to Teneriffe and thence 
to the German Cameroon and Pernambuco in Brazil; and to 
Vigo in Spain. None of these have been available to Germany 
since August, 1914. Similarly, telegraphic communication 
is cut off on Germany's eastern Russian frontier, and on the 
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French and Italian sides, and even messages to Switzerland 
must emerge through the Allied countries. Even from Greece 
or Turkey Germany could only get in touch with the Atlantic 
through British cables. In the case of the small Northern 
lands the way is also blocked, for the cables from Holland, 
Denmark, Sweden and Norway (with one exception, that goes 
to France) all come to England. Legally we have an abso- 
lutelv free hand in the checking or control of cable messages, 
and no doubt this right will be much more firmly applied 
in the future. 


The Absorption of X-Rays.— The absorption of X-rays 
is the subject of a communication by Dr. T. E. Auren, in the 
‘ Philosophical Magazine" for June. The co-efficient for the 
absorption is found by the formula :—IJ=I,e~*“*, where Io 
is the intensity of the incident rays, Z that of the transmitted 
rays, and d the thickness of the sheet of a definite material. 
There are various experimental difficulties which render the 
determinations up to the present date rather uncertain. 
The ratio of the absorption coefficients of two materials is 
now known to be constant in the case of rays of widely different 
wave-lengths. Nowadays the ratio is commonly expressed 
by the mass absorption coefficient y/o, which is obtained 
by dividing the absorption coefficients by the density o of the 
absorbing material. It has also been suggested that the ratio 
of the absorption coefficients of two materials might be ex- 
pressed by the fourth power of the atomic numbers of the 
respective elements. The author calculates out ratios for 
various metals, the agreement being on the whole good, 
though it appears that in certain cases the relation between 
the coefficient and the wave-length is not a constant one. 
In the latter part of the paper Dr. Auren obtains the ratio of 
the atomic and molecular absorption coefficients (denoted 
respectively by X.a.k. and X.m.k.) for a variety of materials. 
It is assumed that the absorption of a solution is additively 
determined by the absorption of the constituent atoms. 
The values of X.a.k. are plotted against the atomic number, 
and there is evidence that a simple relation between these 
quantities exists. Nevertheless it now appears that the 


relation of Bragg and Pierce, namely, that the atomic absorp- 


tion coefficient 1s proportional to the fourth power of the 
atomic number, cannot hold. 


The Sound of Explosions.—It has long been known that 
areas of silence occur in the case of big explosions or other loud 
noises capable of being heard at a considerable distance. This 
effect has been recorded in connection with volcanic eruptions 
їп Japan, and the present war has afforded a number of oppor- 
tunities of testing theories on the subject. The transmission 
of sound following the great explosion of a munition factory 
in London on Jan. 19th of this year, has been investigated by 
Dr. C. Davison, who gives a summary of his conclusions in the 
~ Quarterly Review." Dr. Davison maps out а quite distinct 
àrea in and around London, where the sound was very loud, 
àn outer band of silence, and then a second more distant area 
where the sound was also quite audible, though less violent 
than in the inner area. It ів curious to observe, however, 
that there were one or two spots in the area of silence where 
the sound was apparently heard. Another curious circumstance 
18 that while observers in and around London were only 
conscious of a single loud detonation, in the outer area observers 
refer to the sound as consisting of two, three and even four 
distinct reports. The problem of the area of silence has been 
much discussed, and theories of the bending of the sound wave 
have been evolved, based on the course of the upper wind 
currents. The wind also appears to be a determining factor 
in the irregular nature of the zones of audibility. A number 
of letters have appeared in " The Times" in support of the 
contention that intervening hills and mounds have also an 
important effect, the sound apparently travelling with special 
ease along certain strata in the earth. It appears to be a 
common experience that distant sounds are readily heard 
below the level of the earth, and evidence of this is afforded 
by the experience of a grave-digger who declares that the 
uns of Flanders are often audible to him when working a 


THE ELECTRICIAN. | 921 


few feet below the earth, when at the surface they cannot be 
distinguished. Another circumstance of interest recorded 
in connection with the big explosion of January last is the 
fact of inaudible air-waves, which are perceived by various 
phenomena such as rattling of windows, disturbance of foliage, 
&c., being noted independently of the sound. In the distant 
zone of audibility these waves commonly arrived an appre- 
clable time before the sound, whereas in the region near to 
the explosion they occurred simultaneously with the sound, 
or even followed it. 


OBITUARY. 


ProF. ADOLF von BAEYER.—Prof. Adolf von Baeyer has just 
died in Munich in his 82nd vear. | 

He helped іп a marked degree to assure the position which Germany 
held before the war in chemical industry. As a fesult of establishing the 
constitution of indigo he was able in 1870 to show its synthesis, and later 
he devised a second synthesis starting from toluene, which had some 
success. His patents were acquired in 1880 by the Badische Anilin und 
Soda Fabrik and the Hoechst Farbwerke. He was a pupil of Bunsen at 
Heidelberg, and he spent some years at Berlin as a privat dozent. In 
1872 he was called to Strassburg as Professor of Chemistry and director 
of the new chemical laboratories, in which many famous chemists studied, 
including Emil Fischer, С. Graebe, C. Liebermann and Victor Meyer. 
In 1875 he succeeded to Liebig’s chair in Munich, where he built the new 
Chemisches Institut, in which organic chemists of all nationalities have 
received their training. 

DEATHS ON ACTIVE Service.—The following deaths are re- 
ported :— 

Sec.- Lieut. O. L. Strong (Somerset L. I.), aged 22, who died on Aug. 6 
of shell wounds received on the previous day, was а student in chemistry 
at the Imperial College of Science and Technology until the outbreak 
of war. 

Rfmn. John Dynes (17th R. Irish Rifles), formerly à motorman on the 
Belfast tramways, reported missing on July 1, 1916, is now reported as 
killed on that date. | 

Pte. J. Kinsey (K.O. Lancaster Regt.) formerly employed in the 
Blackburn electricity works, has died of wounds. 

Signaller L. Foster (Warwickshire Regt.), formerly employed in the 
Bolton tramway offices, has been killed in action. 

Gunner J. R. Morris (R.F. A.), a Burnley tramway employee, has been 
killed in action. 

The death in action of Pte. J. Gillibrand (Loyal North Lancasters), 
formerly employed by the United Electric Car Co., is reported. 


| PERSONAL. 
Sir Oswyn А. К. Murray, K.C.B., has been appointed Permanent 
Secretary of the Admiralty, Mr. Chas. Walker, C.B., succeeding him 
as Assistant Secretary. 


War Hoxovurs.—The following honours have been conferred :— 

Lieut.-Col. G. G. Ewer (Essex Regt.) sales manager of Stepney 
(London) Boreugh Council's electricity department, has been awarded 
the D.S.O. He is now serving with the Egyptian Expeditionary Force. 

Corp. Francis Hirst (R. F. A.), formerly an electrician in the Blackpool 
Corporation tramways department, has been awarded the D.C.M. 

War CasvALTIES.— The following casualties are reported :— 

Lieut. Fred. Harris, of Liegh, Lancs, formerly an electrical engineer, | 
has had the misfortune to lose his left arm and right leg. He joined the 
лу nearly three. years ago and has recently been serving with the 

anks. 

Sgt. Е. Hibbard (R.F.A.), formerly in the India Rubber Co.'s general 
offices, was wounded on Aug. 17. 

Pte. D. Clark (Loyal North Lancasters), formerly in the Darwen 
tramway offices, is suffering from shrapnel wounds. 


t 


ARRANGEMENTS FOR THE WEEK. 
MUNICIPAL TRAMWAYS ASSOCIATION. 
Thursday, Sept. 20th. 
10.45a.m. At Savoy Hydro, North Shore, Blackpool. Presidential 
Address by Mr. H. Mozley. Paper to be read on “ Notes on 
Tramway Finance,” by Messrs. J. Barnard, G. W. Holford 
and P. Priestly. Discussion on “ Rule of Footpath,” to be 
\ introduced by Mr. J. Dalrymple. 
2.15 p.m. Paper to be read on “ Differentiation in Fares for 
аа р other Passengers on Tramways,” by Мг. W 
urray. Discussion on “ Development of 28 
be introduced by Mr. A. Ellis, ds DUET UE 
Friday, Sept. 21st. | 
11 a.m. Annual General Meeting. 
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THE HIGH-TENSION MAGNETO WITH SPECIAL REFERENCE TO THE IGNITION OF 
AEROPLANE ENGINES.* - 


BY A. Р. 


In 1915 the author delivered to one of the largest engineering 
societies in the Midlands a lecturet on ** The High-tension Magneto.” 
The present Paper is a continuation of the earlier one, but includes 
special reference to the high-tension aeroplane type of magneto. 

The degree of success achieved in the development of the com- 
bustion motor has at all stages been primarily dependent upon the 
efficiency of the ignition system used. It is fundamentally true to 
say that the most perfect engine mechanism is of little use if the 
ignition system be faulty. 

During the last two decades we have witnessed the birth and 
development of high-tension ignition in the form of the magneto. 
The efficiency and flexibility of this system, enabling one magneto 
to cope with almost ang number of cylinders, is primarily responsible 
for the enormous developments in the application of the petrol motor 


Condenser 


E 6—4 
Spark Plug 
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Notr.—For convenience, a six-cylinder distributor is illustrated. In 
general, the number of distributor segments is equal to the number of 
cylinders. 


to industrial and war purposes. Without the high-tension magneto 
the aeroplane would never have reached its present high state of 
development, and it is reasonable to assume that the whole course 
of the present disastrous war would have been different and much 
less in our favour. 

Prior to the outbreak of war the number of high-tension magnetos 
. being produced in this country formed a negligible proportion of 
the total number being used for a variety of purposes. Through 
laxity on our part this most vital “ key " industry was allowed to 
develop in Germany, but the war has taught us a lesson in this 
respect. 

The British Ignition Apparatus Association is at the moment 
supported by 10 British magneto manufacturers, who have during 
the period of the war supplied to the Government for war purposes, 
and chiefly for aeroplanes, no less than 200,000 magmetos. Further- 
more, the British magneto as at present constructed is the equal of 
the pre-war Bosch magneto emanating from Stuttgart, and I can 
further state, from first-hand knowledge, that certain developments 
now taking place will result in the British manufacturers producing 
new types of magnetos that will prove to be vastly superior to any- 
thing turned out by Germany in the past. 

All electrical systems of ignition are direct descendants of Fara- 
day's great discovery of electromagnetic induction made in 1831, 
when for the first time in the world's history he succeeded in pro- 
: ducing a spark by electromagnetic means. 

The first system of electric ignition ever used was devised by 
Lenoir] in 1860. He utilised the high-tension spark of a Ruhmkorff 
coil for ignition purposes, employing a high-tension distributor for 
connecting the secondary winding first to one plug and then to the 
other. The modern battery system of ignition now used most 
extensively in America is strikingly similar to the old Lenoir system, 
even to the detail of introducing an extremely small air-gap between 
the rotating metal brush and the distributor segment, a method of 
distribution that is now being followed on magnetos. Lenoir was 
also the inventor of the spark plug, which had all the features of the 
modern spark plug 

Marcus appears to have been the first man to construct a magneto 
for ignition purposes. His was a low-tension machine, having the 
now familiar form of H armature, the current induced in the winding 
being broken at predetermined times in the cylinder by a syatem of 
cams and levers. 

In 1898 Simms and Bosch developed a low-tension magneto, using 
a fixed H armature and rotating segments for producing the necessary 


* Abstract of a Paper read before the Aeronautical Society. 
+ Lecture delivered to the Coventry Engineering Society on January 
29th, 1915, and published in the **Automobile Engineer ” for March, 19 15. 


t This system is described by the Author in an Appendix to the 
original Paper. 
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flux changes. in the armature core. Subsequently, by the addition 
of a secondary winding on the same armature core, a high-tension 
magneto was evolved. Later on I shall describe in detail a magneto 
of this type which is being built in large quantities for aeroplane 
work. 

The Bosch Company, of Stuttgart, Germany, must receive the 
credit of having thoroughly established the fact that a high-tension 
magneto can be manufactured on à commercial basis, to give reliable 
and efficient ignition in practice. Although this important industry 
was allowed to develop in Germany, the modern high-tension 
magneto was first conceived in France by the Frenchman M. Boude- 
ville, who unfortunately omitted to include a condenser in his scheme 
for eliminating sparking at the contact points. 

A condenser is a vital part of every magneto. It is surprising that 
Boudeville should have overlooked this feature, because the idea 
is of French origin, the Frenchman Fizeau being the first to suggest, 
in 1853, connecting a condenser in parallel with the contacts on a 
Ruhmkorff coil, to prevent excessive sparking. 


FUNDAMENTAL CONSIDERATIONS. 


Any form of high-tension magneto consists of four essential parts : 

1. A magnet system. 

2. An iron core wound with primary and secondary. 

3. A contact breaker to interrupt the primary circuit at pre- 
determined intervals. 

4. A high-tension distributor. 


The arrangement of connections generally adopted is clearly 
illustrated in Fig. 1. The earthed primary contact (B) is actuated 
by some form of cam, so that the primary circuit is continually being 
closed and opened. 

The iron core which carries the armature windings may either 
revolve or be fixed. In the latter case the rotor comprises certain 
iron masses so disposed that every 90 deg. or 180 deg. (depending 
upon whether the magneto is a two-spark or a four-spark), the flux 
flowing from the N pole of the magnet to the S pole, through the 
armature core, is suddenly reversed. 

When the armature rotates the flux reversal occurs, except when 


specially- shaped poles are fitted, every 180 deg., and the magneto 
gives two sparks per revolution. 
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Fic. 2.—ТҮРІСАІ, FLUX, VOLTAGE AND PRIMARY CURRENT WAVES FOR 
HIGH-TENSION MAGNETO. 
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Magnetos provided with stationary armatures are said to be of the 
inductor type. To prevent confusion we shall adopt the following 
nomenclature :— 

1. When the rotor comprises iron segments built in the form of a 
sleeve, which revolves around the stationary armature, we shall call 
the machine à “ sleeve inductor ” type magneto. мт ir hay 

2. When the rotor comprises iron masses operating in conjunction 
with an external armature core, we shall call the machine a “ polar 
inductor " type magneto. 

3. When the armature rotates, as is more usually the case, we shall 
call the machine a “ rotating armature ” type magneto. 

We give below a description of the cycle of operations. Fig. 2 
shows a typical flux wave, and the resultant open circuit voltage and 
primary current waves. 

(a) The rapid reversals of flux in the armature core induce in both 
primary and secondary an alternating E.M.F., the maximum E.M.F. 


im 
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being reached for any given speed, when the actual flux in the 
armature core is substantially zero. ` 

(b) The cam operating the contact breaker lever is so designed 
that the primary circuit is closed during the period when the induced 


voltage is growing from zero to its maximum valuc, and for some little 


while afterwards, but not until the voltage has become zero again. 
(c) During the period of closure of the primary circuit the induced 
rurreşt will steadily increase in value W&Then at a certain instant 


the contacts are suddenly separated by the cam. The condenser in. 


parallel with them ensures that there is no sparking at this instant, 
so consequently the rupture of the primary current is remarkably 
sudden. 

(d) The sudden rupture of the primary current causes an instan- 
taneous collapse of the magnetic field associated with it, and as this 
field is linked with the secondary turns a high voltage is induced in 
the secondary winding, providing a spark between the electrodes of 


Ето. 3. 
Speed = 1,200 revs. per min. 


the spark plug. This spark is maintained to some extent by the 
voltage induced in the secondary by the continual flux change in the 
armature core produced by rotation during the period that the con- 
tacts remain open. (See Fig. 3.) 

(e) After a certain short interval of time the cam allows the con- 
tacts to close again, and the cycle of operations (b) (c) (d) is repeated. 


ANALYSIS OF THE WORKING OF A MAGNETO. 


The factors which govern the operation characteristics of any 
H.T. magneto are as follows :— 

Maximum value of flux through armature core— N. 
" Angle during which contacts remain closed (m asured on revolving 
shaft) — 6,. 

Angle during which contacts remain open— 6,. 


0 
Ratio "n 
No. of primary’ turns=S). 
No. of secondary turns— S,. 


Ratio-- Za} 

! atlo= —=K 
Value of primary current at “ break ”=/в. 
Self-induction of primary at “ break ” =L. 


Other things being equal, the voltage induced in the secondary 
winding at ‘‘ break,” and the amount of energy liberated in the 
H.T. spark, are dependent on 7B. The best results are therefore 
obtained when, for any speed over a very wide range, IB corresponds 
to the maximum point on the primary current wave. Unfortunately, 
this result cannot be achieved in practice, because if 7B is a maxi- 
mum at low speeds, the current broken at high speeds (for the same 
timing) will be less than the maximum, and vice versa. 

Theoretically, the whole of the energy stored up in the primary 
winding during the periods when the contacts are closed and the 


. primary current is creating a magnetic field should reappear in the 


secondary spark at “ break” if there were no losses. This energy, 
which is stored in the primary at a low potential, is, as it were, 
suddenly thrust into the secondary at “ br-ak," where it reappears 
at a high potential Actually, certain losses occur during the 
transfer. and only a portion of the energy stored magnetically 
(amounting to ¿LIB? Joules) appears in the Н.Т spark. Generally 
speaking. about 80 per cent of this energy is available for ignition 
m a well-designed magneto. | 


The problem, then, is to determine the value of Гв. If we know | 


the formation of either the flux or voltage wave this can be easily 
done. 'The flux wave can be deduced experimentally by a “ point 


THE ELECTRICIAN. 923 


to point" method. A fine search coil is wound on the armature 
windings (or the primary may be used if the turns are known) 
and connected to a ballistic galvanometer. By moving the rotor 
through a large number of consecutive and equal angles (say 15^), 
noting the deflection of the galvanometer corresponding to each 
movement, the corresponding flux changes can be calculated and 
from these figures the flux wave deduced. ; 

Having a flux wave, the E.M.F. is given by :— 

| —S, dN 
e 10° qg VO x 
One may also determine the E M.F. wave on open circuit, experi- 
mentally, by using an oscillograph, and calculate the flux wave 
by again using the above formula in the form :— 
х= 19 [edt ег. 
Sou 

The value of /B can be determined by the graphical method. 

In general, we can represent the growth of the primary current 
during the period when the contacts remai. closed by the following 
fundamental formula :— | 

И; dt 
e—n--L. dr 
Where, 
e—]Instantaneous voltage induced in primary circuit as deter- 
mined from the curve, such as that shown in Fig. 2. 

i— Instantancous value of the current in the primary. Amps. 

r— Resistance of primary. Ohms. 

L=Self-induction of primary at the instant under consideration. 


Henries. 
` By integrating this equation we can readily derive the approximate 
relation :— 
iT (9 
ip 2XCEPIT CET) ОИ 
^ r.T --2L 


Where | 


X = Area of voltage wave included between T, and T. 
By using this formula and applying a point-to-point method it is 
a fairly easy matter to determine the | rimary current curve (and 
therefore JB) for any type of magneto at any speed, provided that 
the constants of the design are known. | 
The factor X is proportional to the flux change in the armature 
core, due to rotation, that occurs in the short period of time con- 
sidered. Therefore the current IB, for any given design, is within 
limits proportional to the maximum armature core flux N. As the 
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Fic. 4.—CURVES SHOWING FLUX CHANGE IN ARMATURE Сове PRIOR то, 
AND IMMEDIATELY AFTER ‘‘ BREAK." 


Nore.—Generally, the contacts should remain open for a period of 
time not less than T. 


energy in the high-tension spark is proportional to (7,)*, we must 
conclude that the energy liberated at each discharge (that is, the 
intensity of the spark, but not necessarily the power of the spark 
to produce ignition) is proportional to thé square of the maximum 
value of the flux produced in the armature core on open circuit by the 
system of magnets used. 


THE PHENOMENA THAT OCCUR IN THE SECONDARY AT “ BREAK.” 


(a) 1 nduced Secondary Voltage.—Fig. 4 shows the way in which 
the flux flowing in the armature oore and linked with the windings 
changes at the instant of “break.” Actually, the flux reverses 
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/ 
its direction, because so soon as the magnetic field associated with 
' the current Гв disappears, the magnet flux is reinstated. The effect 
on the secondary is equivalent to the sudden destruction of the flux 
associated with the current JB. - 

Prior to “ break” a certain amount of energy is stored in the 
primary winding. At the instant when the contacts separate this 
energy can be transferred magnetically to the secondary winding 
to reappear as a high-tension discharge at much higher potential. 
fa The rate at which the secondary voltage rises, and the value of 
the maximum reached, are dependent on the primary current 
broken (JB); on the self-induction of the primary at ‘‘ break” ; 
on fhe ratio of turns k, ; and on the characteristics of the magnetic 
circuit. It is necessary that the magnetic field created by the 
primary current shall instantly collapse at “ break." Obviously, 
the rate of disappearanee depends upon the characteristies of the 
magnetic cireuit through which this magnetic field is passing. 
A magnetic circuit which is totally laminated will ensure а more 
rapid dying away of the magnetic field than will occur if there are 
in the magnetic circuit any solid masses in which eddy currents may 
be set up during the period of change. 
$ The character of the secondary voltage wave during the period 
of the high-tension discharge is of considerable importance, because 
the maximum value reached would seem to have some influence 
on the power of the spark to produce ignition. Furthermore, 
the shape of the wave controls, to some extent, the rate at which 
the energy liberated in the high-tension spark is dissipated, and I 
hold the view that the rate of energy discharge is of more importance 

than the total amount 

| of energy liberated, al- 

though the latter factor 

must be taken into con- 
sideration. 

It is difficult to in- 
vestigate this point 
quantitatively, but ex- 
periments made оп 
magnetos, using & 


онаа 


Maximum 
Voltage 


———— ү 


| a Kenotron,* indicate 

Б that the voltage rise in 
P the primary winding at 

i the instant of '' break " 
Е is much greater than 
one would anticipate. 
Presumably a corres- 
pondingly abnormal 
rise of voltage occurs 
in the secondary at 
* break "—this voltage, of course, only being maintained for an 
infinitesimal period of time—and the curve shown in Fig. 5 represents 
the way in which I imagine the secondary voltage varies during the 
period of the high-tension spark. 

I assume the voltage suddenly rises to a maximum and then 
suddenly falls again, the rise and fall occupying a time 7,, during 
which period there is no actual discharge between the electrodes, 
but the gases in the vicinity are being ionised preparatory to a dis- 
charge which occurs at the point “ A” and is maintained during 
the subsequent period T, at the end of which the voltage has dropped 
away to zero. The voltage corresponding to the maximum point on 
the curve I will call the ** maximum voltage," whereas the voltage at 
the beginning of the discharge period T, I shall call the “ sparking 
voltage." As soon as the spark is initiated at the point “ А” the 
discharge is maintained to some extent by the voltage induced in 
the secon ary winding in consequence of rotation, and this voltage 
is virtually superimposed upon the voltage induced as a result of 
tbe collapsing of the magnetic field stored in the primary prior to 
break. 


(b) The Process of Ignition.—The present state of our knowledge T 
concerning the proeess of ignition by means of a high-tension spark 
is by no means complete, but I suspect that the maximum value of 
the secondary voltage is a controlling factor, and it is «ven possible 
that the ionisation occurring as a result of the sudden application of 
an enormous volta-e during the extremely small interval of time Т, 


== wee ew ew че we 
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may in itself be sufficient to initiate the explosion. Ionisation in | 


itself will produce an explosion even though no spark occurs, and 
superiority of the polar inductor type of magneto over the rotating 
armature type may be due to the fact that the secondary voltage 


* For в detailed description of the theory and working of the Kenotron, 
^ article in “ General Electric Review " for March, 1915. 

An excellent article on ''Spark Ignition,” by J. D. Morgan 
A.M.LC.E., A.M.I. E.E., appeared in “ Engineering tor Nov. 3, 1916, 


See also numerous papers by Dr. W. М. Th mhi SEMEN 
Коу. Soc, and “ Phi Mag." ornton in '' Proceedings, 
) 
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wave is steeper and reaches a higher maximum during the interval 
Tı» in consequence of the a mature circuit being more thorou ;hly 
laminated. ` 

The process of i; nition by high-tension spark is a subject wort y 
of Government research. Experimen' might even be conduct d 
with magnetos of Loth the polar inductor and rotating armature 
types, with a view to ascertaining to wnat extent the process of 
ignition is dependent upon the shape of the secondary voltage wave 
апі whether, as suggested atove, the ionisation that must occur 
during the initial period T, is a predominant factor. 


(c) The “ Spark-Gap " type of Distributor and Brush.—W hen dis- 
cussing this question it is not out of place to consider what is termed 
the ‘‘spark-gap” form of dis:ributor. In the ordinary type of 
distributor in which a carbon brush is used the carbon dust generated 
is liable to be ground into the brush track of the distributor, thus 
producing а path of low resistance between the segments, this dis:ase 
This is liable to cause misfiring, 
because the spark, rather than discharge between the electrodes of 
the spark plug, will leap along the surface of the brush track. 

Experiments have shown that even with a distributor that is badly 
tracked misfiring can be entirely eliminated if, instead of theor inary 
carbon brush, a metal brush be used, this being so arranged that there 
is a very small air gap (about 0-01 in.) between the face of the rotating 
metal brush and the distributor segment. The superiority of this 
arrangement would seem to be due to the fact that the introduction 
of a small air gap in the high-tension circuit, completely insulates 
the secondary during the small interval of time 7',, and thus allows 


‘ the voltage to rise to a very much higher maximum value than would 


be the case if there were any leakage paths of low resistance. 

This is a further confirmation of the view that the value of the 
maximum value of the secondary voltage at “ break” is of vital 
importance. The spark-gap form of distributor has been tried with 
considerable success on aeroplane magnetos in this country and in 
France, and it is used generally on all the battery ignition systems 
designed for automobile work in use in America. 


MAGNETS—IMPORTANCE OF FLUX. 


The function of the magnets is to produce and maintain, in spite 
of the very severe conditions under which a magneto has to operate 
—including severe vibration and cyclic changes in temperature—a 
practically constant flux in the armature core. As the energy 
liberated in the high-tension spark is substantially proportional to 
the square of this flux, the necessity for magnets of correct design 
and good quality is apparent. 

In comparing permanent magnets of different quality, it is usual 
to determine the remanence (Br) and the coercive force (CF). These 
factors apply to a closed ring of the steel which is capable of being 
completely and uniformly magnetised. The remanence is the flux 
density in the steel, after the magnetising force Hmax (usually 400) 
has been removed, and the coercive force is the demagneti ing force 
that has to be subsequently applied to reduce this flux density to 
zero. When testing a magneto magnet the ideal “ ring ” condition 
can be approximat:d by bridging the poles with a soft iron keeper 
and suitably winding the magnet. A fundamental t«st of this kind 
is, however, attended with considerable difficulties. 

It is the practice of the B. T.-H. Co., and, I believe, of most other 
magneto manufacturers in this country, to test every magnet by 
means of certain special apparatus before it is fitted to a magneto, 
to determine both of these factors. So far as we are conce ned, we 
accept only those magnets which conform with the following re- 
quirements :— 

1. The product of remanence and coercive force in C.G.S. units 
must not be less than 580,000. 

2. The actual coercive force must not be less than 55. 


Experiment has shown that the active armature core flux in a 
wagneto of given design is greatly dependent on the product of 
remanence and coercive force, or upon what I shall term the '' magnet 
strength," using this expression to denote he factor (Br х CF)/10'. 


. The spark energy output, being proportional to the square of the 


armature core flux, must in con:equence be dependent on the magnet 
strength to a much greater degree. 

, The product remanence and coercive force is therefore а very 
important factor, and, generally speaking, it is sufficient when 
testing magneto magnets to measure this product only, because as 
a general rule a magnet which shows & product of not less than 


‚ 580,000 will have a coercive force not less than 55. 


From a purely mechanical standpoint, it is necessary that the pole 
faces, and also the edges of a magneto magnet, should be finally 
ground after hardening to a fairly fine degree of accuracy. It is of 
great importance that the ground pole faces be parallel to each other 


and exactly at right angles to the ground edges; 


te te 


(То be continued.) 
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ELECTRICITY SUPPLY AT REDDITCH. 


Redditch is, perhaps, best kriown as the centre of the English 
needle and fish hook trade, but the establishment in recent years of 
lerge works such as those of the Birmingham Small Arms Co., the 
Enfield Cycle Co., and others, all now engaged almoet entirely on 
work in connection with munitions of war, has made it an important 
industrial centre. ky 

The electricity supply undertaking, which is in the hands of the 
local authority, has naturally felt the effect of these changes, and in a 
booklet which has just been issued by the Council particulars are 
given for the benefit of consumers and other manufacturers in the 
district, of the recent changes which the undertaking has undergone. 

The original provisional order was granted to the Urban District 
Council in 1897, and a supply was first given in 1899. wy 

As originally laid out by Mr. M. A. J. McMullen, the generating 
plant consisted of three Premier gas engines driving by belts on to 
three Johnson Phillips, single-phase 2,100-volt 66-cycle alternators, 
two of 100 kw. and one 35 kw. capacity, with a Dowson producer gas 
plant. The high-tension mains consisted of concentric paper- 
insulated lead-sheathed and armoured cables, the generating pres- 
sure of 2,100 volts being transformed down in а large number of 
public and private sub-stations to 210 volts. 

y At that time and for several years afterwards, the supply was used 
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Fig. ł.—PLAN or GENERATING STATION, SHOWING GENERAL ARRANGEMENT OF PLANT. 


almost entirely for lighting purposes, the price for current being 

. per unit, but, by March, 1911, the demand for energy for power 
Purposes amounted to 603,000 units per annum, as against 172,600 
uit for private lighting, the motors then connected to the circuit 
aggregating 729 H.». 

Meantime extensions had taken place, the original gas plant 
being supplemented by three Willans steam sets supplied from three 
Babcock & Willcox boilers. 

In 1913 Mr. R. N. Mayne, who had recently been appointed 
electrical engineer and manager, reported that radical alterations 
and improvements were required; and it was accordingly decided 
to call in expert advice. 

Early in 1914, therefore, Messrs. Handcock & Dykes, of West- 
minster, were instructed to look carefully into the whole position 
and report thereon. 

_At that time the plant consisted of one 300 kw. single-phase 
Willans-Parsons steam turbine, and three Willans Central valve 
engines, ranging from 150 kw. down to 35 kw., coupled to the alter- 
nators originally driven by the gas engines. which latter had for 
Various reasons been dispensed with. 


Messrs. Handcock & Dykes reported that the power load had 
outgrown the capacity of the station, and that the plant and also the 
system of supply was not up to modern requirements. They recom- 
mended a drastic overhaul and extension of the station and mains, 
including the substitution of three-phase 50 cycles for the old single- 
phase 66 cycles supply, the provision of modern turbo-generating 
plant, and additional boiler power, the laying down of main three- 
phase oables, and the building of proper sub-stations in place of the 
existing small sub-stationa below the pavements. 

Whilst the report was under consideration the war broke out. 
It was immediately evident that large demands would be made on 
the undertaking for power for munitions purposes, and agreements 
were entered into with the Birmingham Small Arms Co. (Ltd.) and 
others for that purpose. | 

In due course à Local Government Board inquiry was held, when 
the recommendations of the consulting engineers were endorsed 
by the Board, and the Treasury, having regard to the requiremente 
of the Ministry of Munitions, gave special permission for the neces- 
sary loans to be raised. 

Specifications for the necessary works were accordingly prepared 
by the onsulting engineers and contracts placed, it being hoped that. 
it might be possible to get the new plant running early in 1916. 
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(Shaded portions show new extensions ) 


Owing, however, to the pressure of Admiralty work on the chief 
contractors, Messrs. C. A. Parsons & Co., the new sets were not 
started up until September last, and the alterations and extensions 
being now complete we are able to give the following details of the 
work :— 

The block plan (Fig. 1) of the works shows the addition to the 
engine house and the new cooling tower. Owing to the existing 
main flue coming close up to the old boiler house wall, now the wall 
between the boiler house and the extension of the engine room, the 
engineers decided, instead of excavating a basement for the con- 
densing plant to put it on the ground level, and raise the turbines on 
concrete blocks with iren chequer plate gallery round, somewhat 
similar to the platform of a big vertical engine. 

There is a clear passageway underneath the platform and between 
the concrete piers through to the boiler house, and the arrangement 
provides very convenient access to all the condenser auxiliaries. 

The two turbo-alternators together with all accessories were sup- 
plied by Messrs. Parsons & Co. Each set is capable of giving con- 
tinuously 1,000 kw. (1,300 k.v.a. on 0-75 power factor) at 3,800 
volts (2,200 phase wire to neutral) and 1,500 kw. for half an hour, 
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with a steam pressure of 150 lb. at the stop valve, and 60°F. super- with White’s surface tension cooling laths, is capable of cooling 
heat. Each set has its own direct-coupled exciter working at 174,000 gallons of condensing water per hour from 95°F. to 80°F. 
90 volts. when the temperature of the surrounding air is 55°F. (dry bulb) and 

The ventilation of the sets is by means of motor-driven fans, a the humidity 75. It stands in a reinforced concrete tank; the gross 
weight of the timber work is ap- 
proximately 60 tons. 

It being impossible to move 
the old cooling tower until the 
new one was at work the new 
Babcock & Willcox boiler. feed- 
heater and pump, were put into 
a temporary boiler house at the 
end of the new cngine room. 

This boiler, which is capable of 
evaporating normally 13,0001Ь. 
of water per hour has a separate 
steel chimney shaft and electri- 

cally-driven induced draught fan 
and will eventually be transferred 
into the extended boiler house 
which will occupy the place of 
the old cooling tower and the 
condensing plant of the; 300 kw. 
turbo-alternator. 

Although all future extensions 
will be by means of three-phase 
50-cycles current. it was not 
practicable to change over the 
whole system, at once and the 
Electric Construction Co. have 
provided two reversible syn- 
chronous motor transformers of 
150 kw. and 300 kw. capacity 
respectively, for transforming 
from three phase 50 ‘periods to 
single phase 70 periods and vice 
versa. 

Having regard to the lower 
steam consumption of the new 

| sets. the whole load of the 
Heenan & Froude wet air filter being provided for cleaning and cool- station is as far as possible taken on them, sufficient power being 
ing the air, which, after passing through the machines, is carried transformed by the motor transformers to supply the. remaining 
underground through ducts to the outside of the engine room. single-phase feeders. Ж 
“Each turbine has its own sur- 
facecondenser motor-driven cen- 
trifugal circulating pump, and 
throw air pump, with force pump 
on one end for lifting the con- 
densed water into the hot well. 
A standard Lee recorder and 
tank is provided capable of deal- 
ing with 50,000 Ib. of water per 
hour, so arranged that the dis. 
charge from either or both air 
pumps can be meaaured. 

The guaranteed steam con- 
sumption per kilowatt-hour with 
150 lb. steam, 60°F. superheat, 
30° barometer, 55°F. air tem- 
perature, and 75 per cent. hu- 
midity and unity power factor 
were :— 
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Fio. 3.— VIEW or SYNCHRONOUS MoToR TRANSFORMERS. 


As the original cooling tower, in 


ddition to being too small and | ] | 
io iB very Sos repai; blocked the way for extension of the boiler At times of full load the old single-phase sets are run as well as 


house, a new cooler was ordered from the Film Cooling Towers Co. the new three-phase ones. and the two systems are ‘linked ир” by 
(Ltd.). This tower, of the natural draught chimney type, fitted means of the motor transformers. 


SEPTEMBER 1f, 1917. 


THE ELECTRICIAN : 


927 


It will be noted that, although both are under one roof, there are whilst the three-phase pony motor of the 300 kw. set requires only 


really two distinct systems—three phase 50 cycles and single phase 
70 cycles—and all the problems of '' linking up " had to be pro- 
vided for. 

For this reason one of the machines of the motor transformer is 
arranged so that the stator can be rotated relatively to the other 
machine in order that the two sets can be paralleled on both the 
single and three-phase side, the two systems being ''linked " to- 
gether through the motor alternators. 

To facilitate the paralleling of the motor-alternators also. there 
is a special change-over switch, by means of which the polarity of 
either set can be reversed. 
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70-100 per phase. H 

Owing to the large number of single-phase motors and transformers , 
on the old single-phase mains, the power factor of the feeders is low, 
and the two synchronous motor-transformers are of considerable 
assistance, as, by over-exciting their fields, it is possible to reduce 
considerably the idle current of the turbo-alternators. 

The original mains system consisted of eight high-tension single- 
phase, concentric, paper-insulated, lead-covered and armoured cables, 
laid direct in the ground, with 31 sub-stations in various parts of the 
town, some in underground chambers under the streets and others 
in different factories taking a supply for power purposes, the aggre- 
gate capacity of the sub-station transformers being 1,705 k.v.a. 
From the sub-stations under the streets were run nine distributor 
cables, concentric, diatrine, paper or other insulation, lead.covered 
but unarmoured, laid direct in the ground. 

It was decided to run out tive new high-tension, four-core, feeder 
cables 0-075 and 0-050 per phase, and to build five new high-tension 
,sub-stations equipped with three-phase oil-cooled transformers. 
"The new cables, both high and low tension, weresupplied by Messrs. 
. Glovers and laid by Mr. Mayne and his chief assistant, Mr. Bush, 
by direct labour. Fig. 4 is a plan of the mains. 

,^ The sub-stations consist of neat brick buildings about 12 ft by 9 ft. 
“inside, each incoming feeder being controlled by a B.T.-H., truck type, 
switch panel fitted with oil-break switch and overload 
and reverse current relays. The transformers are 
Ferranti oil-cooled type. From the secondaries of 
the transformers the current passes through B.I. & H. 
low-tension fuse units fixed on the ends of four-core 
'ead-covered and armoured cables, 0-2 by 0:2 by 0-2 
by 0-2 sq. in. section, which are run down the principal 
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streets and through the’ old underground high-tension 
sub-stations. In these sub-stations, from which the high-tension 
cables are now withdrawn, such of the original single-phase 
low-tension cables as were in good condition have been connected 
on to the new four-core cables between the phase wires and the 
neutral, the load being balanced. as evenly as possible between 
the phases. 
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Fic. 4.—Puan SHOWING NEW THREE-PHASE MaiNs AND OLD LIGHTING 
DISTRIBUTORS. 


(High-tension mains supplying private sub-stations are omitted.) 
e 


The question of the best way to start up the motor transformers 
was one which called for some little consideration. 

As all the auxiliary motors of the new plant are driven by means 
of three-phase motors, and need to be running before the turbos can 
be got on load, it was finally decided that the pony motor of the 
150 kw. set should be single phase, so that in the event of a shut 
down one of the small reciprocating single-phase alternator sets 
could be run up and three-phase current obtained from it by means 
of the motor transformer, to enable the circulating and ventilating 
motors of,the large three-phase turbo sets to be started up. 

It is interesting to notice that the single-phase pony motor of the 
150 kw. set takes a starting current of 350-420 amperes at 200 volts, 


W here desired, also, existing single-phase high-tension mains can 
be connected at the new sub-stations between the phase wires and 
neutral of the new three-phase four-wire feeders. 

High-tension single-phase feeders running direct to works still 
equipped with single-phase motors are supplied either from the 
remaining single-phase machinery or from the new plant through 
the motor transformers. 

In time, no doubt, the users of single-phase 70-period motors will 
realise the advantage of substituting three-phase 50-period motors, 
when the three-phase mains will be gradually extended. 

The new main three-phase switchboard, built by Messrs. Bertram 
Thomas, of Manchester, lines up with the original single-phase board, 
and consists of enamelled slate panels carried on steel framework, 
with separate empire stone cubicles behind to contain the high- 
tension gear. 

There are 13 high-tension panels, two for the turbo-alternators, 
two for the motor alternators, two recording.and regulating panels, 
and seven feeder panels. In addition, there are two low-tension 
panels for the low-tension side of the works sub-station and for the 
auxiliary motors and works' lighting and power generally. 

The regulating panel contains à Brown-Boveri automatic pressure 
regulator capable of regulating the pressure of the main turbos 
within 1 per cent. from 0 to full load. 

In the basement below the board is a Brazil carbon powder earth 


- resistance, in the circuit between the neutral point of the ax d 
and earth. 


It will be seen that, as the result of the alterations, the town йо 
possesses a power station of a most modern design, and well able to 
cope with all the load which the various manufacturers can put upon 
it. The war has shown conclusively that no manufacturer can 
afford to ignore the value of electrical power for driving his machi- 
nery, and in view also of the exhortation by the Coal Controller to 
all manufacturers to scrap their existing steam engines and take 
power from the local electricity works, it is safe to prophesy that the 
present sets will soon be loaded up. 

This should have the effect of putting the financial position of the 
undertaking on a sound and satisfactory basis, and enable the. 
Council to look forward with confidence and to make plans for yet 
further extensions which will be required in the near future. From 
the results so far obtained, it is evident Redditch is already able to 
supply at a price which compares favourably with those of many 
larger undertakings. 

We desire to thank Messrs. Handcock & Dykes for placing infor- 
mation for this article at our disposal. 
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REPETITIONS OF E.M.F. IN ARMATURE WINDINGS. 


BY C. C. HAWKINS. 


(Concluded from р. 891.) 


(B.—MvrTiIPLEX WINDINGS CONSISTING OF TWO OR MORE 
INDEPENDENT WINDINGS. 


The first question to be decided is whether there ace repe- 
titions in one of the windings considered separately. The 
same principles as before, mutatis mutandis, determine this. 
yx and No=n, . uj must have a common factor m higher than 1, 
and т is now the number of independent windings ; it is, 
of course, conceivable that each of the ‘independent windings 
might itself be not merely a‘simplex lap or a simplex wave 
but multiplex, in which case m would not be identical with 
the number of independent windings, but this complexity 
is not here contemplated. The number of tours round the 
armature before any given one of the independent windings 
closes is then yz/m, which, for example, with lap-winding= 

Lap-winding.—The advance in slots per coil traversed is as 
before m/w, but now in contrast to the case of the single 
closed helix, there may be a common factor greater than 1 
between m and w. This is, however, not necessarily the case, 
since the Н.С.Е. between yy—m and n,.u; may exist only 
between у, and ns. 


6 


Fia. 2. 


If there is a common fa¢tor higher than 1 between m and wz, 
this common factor may be either the whole or a part of the 
common factor between m and n,.u;. Further, the compo- 
nent of m which is not common to u; and which fixes В may 
or may not have a common factor higher than 1 with n,/f. 

Four cases are thus to be distinguished. 

(І.) m and u, have some common factor greater than 1 or are 
' equal (Fig. 4).— 

Let т/а when reduced to its lowest terms—g/h ; then to 
reach a coil in the same slot positions as the first coil, we must 
traverse À coils, and the advance in slot-pitches is B—g, 
which would be 1 in the case of m—u; (Fig. 4). 

Now g mav or may not have a common factor higher than 1 
with »,/f. Hence, 

1. When g and »,/f have a common factor f' greater than 1, 
so that g —k,f' and n, f — Kf, 


9. "а 

"F F 
There will then be repetitions, so long as g/f’<f, and the 
number of repetitions is f.f'/g which will be less than the 


number f of similarly situated slots, unless f’=g, t.e., unless 
g is contained in л, //. 

The pole-pairs over which one repeating system extends 
are correspondingly, 


When g/f'—f, closure results and there is no repetition, 
i.e., the starting coil is again reached by the first equipotential | 
pitch, and its potential is, of course, the same as when it 
formed the starting point. From the physical fact that closure 
results when g/f'—f, it is also evident that g/f’ can never 
exceed f. 

A simple example will render this clearer, even if the number 
of slots is too small to be practical, ahd we will take a case 
(а) with m—4, u; —2, n,—30, p=3. Thence f—3, and 3 simi- 
larly situated slots are 1, 11 and 21. m/w =4/2= —g-—2. 
Starting with the coil- side occupying the last position in 
slot 1 and numbering it No. 4, the number of successive 
corresponding elements divided by 2u;—4 will give the number 
of the slot and the position therein in which they fall ; if a 


Fic. 4.—MuvrrIPLE Lar, INDEPENDENT WINDINGS, m= Wi=2. 


whole number, the element is the last of the slot. The pitch 
of the coils or y,=m=4, and the pitch of the first coil-sides in 
elements is 2m=8. Therefore the winding runs as shown 
in Table II. :— 


Table II. 
No. of element at front end. 

4 being the last element in slot 1 
13 $9 9) ээ 3 
20 >? 21 99 5 e 
28 - , › 7 
36 >> 79 „э 9 
44 БДД ДД ээ ` 11 
52 э bad 39 13 
60 » » 15 
68 99 +) 99 17 
16 » я $5 19 
84 »? » э 21 
92 a is » 23 

100 э? »9 o> 25 
108 T n ря 27 
116 5» T y 20 

4 » » » 1 


g being contained in n,/f—30;3—10, there are f repetitions. 
But in another case (b) let m=8, (42, 1,—108; p—6. Then 


-— —3— — ———————————— — 
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f=6, and six similarly situated slots are 1, 19. 37, 55. 13, 91. 
gat, and the НС. of diis with wy f 108/608 is f= 2. 
Then we have the result shown m Тизе HI. 
Table ITI. 
No. of element. 
4 being the last element in slot 1 


20 9 77 9 5 
36 a » P 9 
02 ДД os 99. 13 
68 s ; А 17 
84 »* .5 L] 21 
100 ,* эу э, 25 
116 Н н І 29 
132 LE , 29 33 
148 " is » 37 
164 99 a 97 41 
180 5 " х 45 
196 " s © 49 
212 5 x : 53 
228 a Е ү; 57 
244 „э 9 99 61 
060 РАЛ 99 ээ 65 
276 э” 99 99 69 
292 m ‘i М 73 

308 »* 97 39 7 
324 ээ 99 ээ 81 
340 LE LE » 85 
356 : | : 89 
12 ›* „э (Z) 93 
388 T " 5 97 
404 ээ „ » 10L 
420 » » ээ 105 
4 LE 33 » 1 


It will be seen that the winding misses the last slot position 
in three out of the six similarly situated slots, viz., 19, 55 
and 91. | 

2. When g and n,/f have no common factor higher than 1, 
Jp —9 Хп; Ё. 

There will then be repetition, so long as g €f. When gsf, 
closure results. 

This is evidently only the special case when f’ in (1) is —1. 

(IL) There is no common factor higher than 1 between m and и! 
(Fig. 3); e.g., u тау itself be 1, or m may be 2 and w=3. 
Whether m exceeds or is less than wt, it is in either case necessary 
to traverse 1; coils to reach a coil occupying the same positions 
within its slots as the first coil, and the advance in slot-pitches 
IS therefore as in the corresponding case of a single closed 
helix B=m. But now since yg —m 1з prime to vı, m must be 
а factor in n, In this case then m may or may not have a 
common factor higher than 1 with »,/f.  . 

3. When m and »,/f have a common factor higher than 1, 
во that m=k; fand n, f — kf" 

т Na 
Ж 
‘There will then be f. f"/m repetitions, so long as m/f" « f. 
When m/f" —f, closure has resulted, and there are no repeti- 
tions. 

Thus in case (c) let m=2, н; —1, n,—30, p=3; then f=3 

and the Н.С.Е. between m and n,/f —10 is f" =2. 


Table IV. 
No of element. 

2 being the last element in slot 1 

и 6 m э „э 3 
10 9) 99 ээ 5 

14 9? 77 э› 7 

18 29 9 ?) 9 

22 97 99 ээ 11 

26 99 99 ээ 13 

30 , 9? 79 15 

34 99 9> э” 17 

38 99 9? 97 19 

42 » T j 2i 

46 „э 9. ээ 23 

50 ед ээ ээ 5 

5 99 э э› 27 

58 99 9 ээ 29 

2 ?3 99 ээ 1 


_ J^ [m being 2/2—1, there are the full number of f repetitions 
In the one winding. | 

But case (d), let m=4, ш=1, n,—56, p—4, then f=4 and 
the H.C.F. between m and ns/f=56/t=14 is f" —2. The four 
similarly situated slots are then, say, 1, 15, 29, 43. 
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Table V. 


N . of clement. 
2 being the last elem-nt in slot 1 


10 MT y » 5 
18 , 99 ДЛ 9 
215 $ 9. 39 13 
34 $9 ge a? l 
42 NE : 21 
50 x И Е 25 
58 : 5 : 29 
6 JA ui ЗА 33 
74 "s ; is 37 
$2 i: n s 4] 
9u R з T 45 
Өз M М М 49 

106 39 99 79 o3 

2 э? 3) i э 1 


Two out of the similarly situated slots viz. 15 and 43 are 
here missed by the one winding, since m/f" —2. 

4. When m and ne'f have no common factor higher than 1 
no repetitions are possible. For yp would then bez-mxn,/f ; 
but since m is a factor in n, if m and n,/f are to have no 


common factor, it follows that т must=f, so that yp=n 
and closure has occurred. 


Wave-winding.—Analogously to former cases, the advance 
in slots per coil traversed is yg; uj, but there may be a common 
factor greater than 1 between y; and u, such factor being 
either the whole or a part of the common factor between 
Ye and n, . ug.. 

yy with wave-winding will always in practice exceed ui, 
but the same four cases arise, except that ук now appears 
in place of m. 


(I.)—If yy and u have some common factor greater than 1, or if 
ук із à Whole multiple of w, let yx / when reduced to its lowest: 
term=gih. Then B=g. 

1. If g and n,/f have a common factor f’ higher than 1, 

n, 


g 
PEP X f 


There will then be repetitions so long as g/f' «(yy /»)f, when 
closure resulta. 
2. When g and n,'f have no common factor higher than 1 
Na 


Yp =g X f | 


There will then be repetitions so long as g < (ун). 
This is evidently onlv the special case when in (1) f' —1. 
(II.)—There is no common factor higher than 1 between yx 
and w; then B—yx. But now since y y1s prime to w there must 
be a common factor m higher than 1 between yx and ns, and 
ух may or may not have à common factor higher than 1 with 
nif. 


3. In the former case, let this common factor be f", then 
Yk Ns 
Jp pr * fi 


and there will be repetitions so long as 


? 


—« — 


f m 


m 


pest 


4. In the latter case, f must=m, and 


y k Yk 
uf 


1.е., So long as 


sa Ne Yk ‚ э; 
Up — ук . f nm. 
which implies closure without any repetition. 


This again is evidently only the special case when in (3) 


[zn 


The general formulz are, therefore, for both lap and wave 
multiplex windings, consisting of two or more independent 
helices, + 

g ns "NS Yk 

I.) yp = X =, and for repetitions 5, must be less than =. f. 

( ) Ур f f I f : m Í. 
(П.) = х7, and for repetitions үе must be less than f. 


930 


It will now be seen that multiplex windings forming two 
or more independent helices cannot always take advantage 
of the possibilities presented by the f slots as starting-points 
for repetitions. | 

But there stil remains the further question of whether 
there are any exact repetitions between portions of the two 
or more independent windings. 

If u =m or an exact multiple of m, the independent windings, 
whether wave or lap, never interchange their relative positions 
within the slots (cp. Fig. 4). Therefore there can never 
strictly be any exact repetition in phase and value of the 
E.M.F. of one portion of one winding*in a portion of another 
winding, although the only difference is that due to their 
slightly different positions within the same slots. Thus, 
cases (a) and (c) admit of no exact repetitions between different 
windings, since the last position in each of the three similarly 
situated slots is in every case occupied by elements of one 
and the same winding. 

But when ən is an exact multiple of uz, and further exceeds 
2u,, so that g/f' or m'f” can be two or more, the equipotential 
pitch in slots is twice or more times »,f, or the number of 
repetitions in one winding is one-half or less than one-half 
of f. Then as shown in cases (b) and (d), one winding has 
missed the correct equipotential positions within some of the 
similarly situated slots. "These positions are then filled by 
another winding, until once again the total number of repeti- 
tions of any one system as between all the windings is brought 
up to f. Thus to continue case (d), the sequence of the re- 
maining windings will be :— 


Position in 


No. of element at | 


| 
5 | front end. slot. 
No. of winding | 2nd. 3rd. 4th. ' 2nd. | 3rd. | 4th. 
4 6 | 8 2 3 4 
12 14 16 | 6 7 8 
20 22 | 24 10 11 12 


and soon. Evidently the third winding will occupy the last 
positions in slots 15 and 43, so that there are four repeti- 
tions in the first and third windings. Similarly there are 
four repetitions in the second and fourth windings, but none 
between the pairs of windings. | 

In the same way in case (b) the fifth winding will fall into 
the last positions in slots 19, 55 and 91, which had been pre- 
viously missed by the first winding, so that there are six 
repetitions in the first and fifth windingstogether. Similarly 
there are six repetitions in each of the other pairs of windings, 
2 and 6, 3 and 7, 4 and 8. 

While easier to follow in the case of lap windings, exactly 
the same action occurs in wave-windings. 


(C.)—SINGLE-LAYER WINDINGS. 


So far, only a winding with two or more layers has been 
under consideration. А single-layer winding of continuous- 
current type is, however, at once brought under the same 
laws, 1f we imagine the number of slots to be halved, and one 
side of each coil to be mounted on the top of a lower laver. 
The only difference thereby introduced is in the span of the 
coils which does not enter into the argument. The-simplest 
. plan is then to halve the actual number of slots and to work 
with this halved number as x, for the present purposes. 

If the reader has been patient enough to follow the line 
of argument used above, it will have occurred to him on 
reaching the end of section (A) that a single elementary 


consideration suffices for the case of all windings forming. 


а single closed helix. If all the slots are completely wound, 
and there are any slots repeating similar positions under poles 
of the same sign, then in every such repeating slot there is, 
of course, à coil-side "у occupying the same slot-position as 
the coil-side wg chosen as а starting-point, and since these 
coil-sides form part of one and the same copper winding, u, 
can be reached from чо. The winding being perfectly regular, 
it follows that whatever course the conductors follow between 
"ug and «w,, and whatever the resultant E.M.F. therefrom, 
exactly the same course will be followed by the conductors 
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between v, and the return to ug or between u, and the"next 
repeating coil-side u,, and exactly the same E.M.F. will result 
therefrom. But when there are two or more independent 
windings such an argument requires modification, and although 
true when 8o modified, the final form which it must take is 
not so immediately self-evident. The purpbse of the more 
detailed method of treatment adopted aboveis thento make 
the case of independent windings clearer, and to show that 
if one of the independènt windings possesses the full number 
of f repetitions, another independent winding may also possess 
the full number f, but they will be repetitions differing from 
those of the first winding. If, on the other hand, one winding 
shows repetitions less than f in number, there will be another 
or other windings which maf be regarded as conjugate to 
the first, and supplying the number by which it falls short of 
f repetitions. 


ө 
CONFERENCE OF INDIAN ELECTRICAL INSPECTORS. 


ГА 


The Official Report of the proceedings at the second conference of 
electrical inspectors and electric engineers to the Government, which 
was held in Calcutta in December last, has been issued. The report, 
which is edited by Mr. J. W. Meares, M.Inst.C.E., M.I. E. E., elec- 
trical adviser to the Government of 1ndia, is a useful record of the 
electrical position in India. It is published at 2s. 6d. (or 3s. 7d. 
cloth). ' 

Many topics appear to have been considered, and the legal aspect of the 
Indian Electricity Act was discussed at some length, and the conference 
resolved that it would be highly desirable that all doubtful cases of law 
should be taken to court and argued out, so that a final decision should be 
arrived at. A resolution was passed regarding the amendment of secs. 
39 and 44 of the Act, which relates to theft of energy ; the amendment 
proposed that the onus of any tampering with the licencee's works shall 
be on the consumer, who alone benefits by such tampering. It was 
pointed out that the wording of the Act made it difficult for the licencee 
to obtain conviction by a court, as it was generally impossible to prove 
who the actual malefactor was. 

The most important subject dealt with by the conference appears to be 
that relating to the Indian Electricity Rules of 1911. In addition to the 
amendment of spme of the existing rules, it was decided to introduce 
certain new rules and amend some of the existing rules at present appli- 
cable to mines. The proposed additions and amendments to the rules 
applicable to mines cover about 10 pages of the report, and are more in 
the nature of a specification than rules ; this we consider is a step in the 
right direction. Among the modifications resolved upon we particularly 
note the following :— | 

1. Pressures exceeding 3,300 volts shall not be permitted below ground. 

2. Earthing is to be carried out by a connection to an earthing system 
at the surface of the mine, and this earthing system has to comply with 
certain conditions as regards the size of earth plates, &c. 

3. The use of arc lamps below ground is prohibited. 

4. Certain qualifications are required in persons in charge of electrical 
apparatus, and their respective responsibilities and nature of duty are 
also laid down pretty fully. We consider this a very important point, 
and are glad to sec that the conference have decided to introduce it into 
the new rules. 

5. Rule 90, prohibiting the haulage by locomotive on the trolley wire 
system at high pressure has been amended so as to permit of pressures 
not exceeding medium being adopted with the consent in writing of an 
electric inspector. The proposed amended rule also includes haulages by 
storage battery locomotives. As regards these proposed new amend 
rules we must congratulate the membets of the conference on their work. 
The proposed rules are very full and, as already stated, are more in the 
nature of a specification, a point that should be of great assistance to 
managers and owners of mines. 

Some discussion arose on Rule 33, by which installations of less than 
125 volts pressure are excluded from the Indian Electricity Rules. The 
conference resolved to introduce a further rule empowering the electric 
inspector (without reference to the local Government) to enforce any 
rules he may consider necessary in any installation whatever. 

Rule 55 was discussed at great length. This rule relates to the ргев- 
sure tests required for high-pressure circuits and apparatus. The 
existing rule demands that the circuit or apparatus must withstand the 
continuous application during half an hour of а pressure 50 per cent. 
greater than the maximum pressure which it is intended to be subject 
to in use, provided that the testing pressure need in no case be more than 
10,000 volts in excess of the working pressure of the circuit or apparatus. 
The conference resolved to recommend the amendment of the rule. The 
proposed amendment is that the apparatus must withstand a pressure of 
100 per cent. greater than the maximum working pressure of the appa- 
ratus under test for a period of one minute, provided that the testing pres- 
sure is in no case less than 2,000 volts, and also provided that, for apps 
ratus designed for pressures exceeding 6,000 volts, the testing pressure 
does not exceed the working pressure. 
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A proposal prohibiting high-tension motors of less than 20 н.р. was 
accepted by the conference. 

An important point regarding the erection of telegraph lines was taken 
up, and the conference resolved that it is absolutely necessary that the 
telegraph authorities should give notice to licencees before erecting crosse 
ing wires. At present the telegraph authorities are under no obligation 
to give this notice unless the licencee happens to be a local body, in which 
case it becomes necessary in accordance with the Telegraph Act, but in all 
cases it is incumbent on the licencee to carry out the guarding of all lines. 

Some interesting data regarding wind pressures in different parts of 
India was placed before the conference, together with a map dividing 
India into areas in which certain specified pressures per square foot had 
not been and are unlikely to be exceeded in the future. The conference 
decided to adopt the figures given for various localities, in place of the 
existing 25 lb. per square foot, as laid down in rule 60. 

The conference resolved that publicity of licencees! cost was desirable. 
A point that arose in the discussion referred to the necessity of defining 
what costs are intended, whether the cost per unit generated or the cost 
per unit delivered to consumers. 

Some points relating to the statutory and other duties of electrical 
officers in Government employ were discussed, and the conference re- 
solved to lay before the Government а suggestion that young electrical 
engineers be appointed as assistant (electrical) engineers, exactly in the 
same way that civil engineers are appointed to the department, so that 
eventually they may be able to take the place of officers who retire. 

Another proposed amendment is that the licencee should be given the 
right to cut off a consumer for failing to allow access to his meter. Accord- 
ing to the rules at present the licencee сап cut off a consumer for non- 
payment of bills, but not for refusing access to his meter. 

The question of aggregate consumption of one party where the con- 
sumption takes place in different: premises was discussed, and the con- 
ference resolved to obtain an authoritative decision as to the legality of 
the system. The conference was of opinion that the system of " lump- 
ing " the consumption in various buildings is permissible, and the appli- 
cant for the supply (including Government) should be treated as a single 
consumer with respect to those buildings. Questions relating to cost of 
service lines and miscellaneous charges made by licencees were discussed 
at some lengtb, and also the important matter regarding the compulsory 
reduction of maximum rates for electric supply. The conference was of 
opinion that a cumulative dividend of 10 per cent. and provision to an 
average extent of at least 5 per cent. on actual expenditure for deprecia- 
tion, with a substantial reserve fund to mect such risks as cyclones and 
earthquakes, is not unreasonable for India ; but they considered the 
exercise of these powers of compulsory reduction inadvisable, except in 
cases where tlie maximum rates are unreasonably high, and that if the 
reduction proposed affects the actual working rates of the company, the 
figures given above should be the basis for the limit of such reduction. 

The conference resolved that in all new licences the British standard 
pressures should be adopted, and as regards existing licences, local 
Governments should make inquiries with a view to seeing if, and to what 
extent, their undertakings can be modified in the same direction. 

A deputation from the Institution of Electrical Engineers (Calcutta 
Local Section) attended the conference at one of the public sessions, and 
laid before them their views on certain important matters that they con- 
sidered required modification. Among these was the opinion expressed 
that the specification and general conditions of contract for all Govern- 
ment electrical work in India should be standardised as fully as possible. 
The deputation presented to the conference a statement in schedule form 
showing the differences in the several provincial specifications. With 
regard to this point the conference resolved that a uniform set of ‘‘ General 
conditions of contract. for electrical works " is desirable for the use of the 
Public Works Department all over India. А standard specification for 
wiring was agreed to by the conference, and they resolved to give effect to 
the points agreed upon as the specitications are revised. 

As the result of a communication received from a local enginecring 
firm, drawing attention to the large amount of so-called association cable 
made in Japan, and sold in India, the conference resolved that contrac- 
tors who proposed using materials of other than British manufacture 
should state the country of origin of the material in their tender. 

A lengthy discussion took place on the subject of the licensing of electric 
wiring contractors, and there was considerable divergence of opinion on 
the subject by individual members. The conference referred the sepa- 
rate points discussed to & deputation representing the contractors in 
Calcutta, who passed the following unanimous resolution : © That con- 
tractors only should be licensed, not. foremen or mistries. The question 
of what constitutes a contractor to be left to the licensing authority, 
which should be the local Government through its duly authorised electric 
inspector for the time being." 

Matters relating to the use of iron wire as a substitute for copper, and 
different methods adopted for wiring, were also mentioned at the con- 
ference bv individual members, 


BOOES RECEIVED. 

(Copies uf tne uncermentlored works can be had from Tue EtECTRICIAN Offices, on 
receipt of putlisned price. pius postage. 

“The Electron: [ts Isolation and Measurement and the Determina- 
tion of Some of Its Properties," by К. A. Millikan. (Chicago: Univer- 
sity of Chicago Press). Pp. хи. + 268. 81.50 net. 

Miniature Electric Light,” edited by B. E. Jones. 
Cassell & Co., Ltd.) Pp. 156. 1s. 3d. net. 

“ The Munition Workers’ Handbook," by Ernest Pull, A. M.I. Mech. E. 
(London: Crosby Lockwood & Son.) Рр. 153. 2s. 6d. net. 


(London : 


THE ELECTRICIAN. 


931 


THE DETECTION OF SUBMARINES. 


At the present time it is of the highest importance that those 
capable of assisting in the problem of detecting enemy sub- 
marines should know something of the difficulties that must 
be overcome and the conditions under which the submarines 
usually operate. In this connection the following memoran- 
dum, which has been published in the “ Mining and Scientific 
Press,” of San Francisco. by the American Committee of 
Engineers in London should be useful. 


The Engineering Committee of the National Research Council 
issues the following data to guide those desirous of helping to cir- 
cumvent the enemy's submarine campaign by means of invention 
and suggestion. Any communication on the subject. should be 
addressed to Mr. W. F. Durand, vice-chairman of the Committee, 
at Washington. Д 


Submarines operate singly ог іп groups, ав may seem best suited to 
local or special conditions, 


They are supposed, where circumstances favour, to lie on the 
bottom at rest and with listening devices attempt to detect the 
approach of vessels. On receipt of evidence that a vessel is approach- 
ing they rise to a level permitting observation with periscope, and 
then manœuvre accordingly. When in water too deep to permit 
lying on bottom the submarine must maintain steerage way in order 
to hold its level of submergence. The minimum speed at which this 
ean be done will range with circumstances from 2 to 4 knots. The 
maximum depth of submergence is about 200 ft. The usual depth 
of running is from 50 ft. to 10) ft. 


They have been supposed to return to the home base at intervals 
of 20 to 35 days. "The total radius of action will presumably range 
from 5,000 to 8,000 miles at à moderate cruising speed of 10 or 11 
knots. The high speed emerged will range from 14 to 18 knots, or 
possibly more in latest designs. The maximum submerged speed 
is about 10 knots. 


Hidden bases have been presumably used off the Irish and other 
coasts. There have also been suspicions of bases on the coasts of 
Greenland and Iceland. Submerged bases for oil and supplies have 
also béen employed. 


The time required from emergence to submergence will range from 
one to three or four minutes, according to circumstances, When 
submerged near the surface, the time required to raise the periscope, 
take a quick observation and lower it again, may range from 15 to 
30 seconds. If desired, the submarine can follow an undulating 
path, rising and submerging alternately, at frequent intervals, at will. 
Or otherwise it may run fully submerged but near the surface, and 
take frequent observation through the periscope. Modern sub- 
marines are provided with two or three periscopes. -The loss or 
destruction of one, therefore, will not necessarily disable , the 
boat. 


Torpedoes fired from submarines are presumably aimed by 
changing the direction of the boat. This, however, is not assured 
in all cases. The torpedo, in order to run true, must travel at an 
immersion of about 10 ft. In smooth water it may be run at a 
shallower depth than in rough water. | 


Submarines may operate at night with less liability of detection, 
but with, of course, greater difficulty in picking up their target. 


Submarines use the gyroscopic compass. 


Sounds produced by the movement of a submarine through the 
water, including those traceable to the propeller, to movements of 
the rudder, &c., should permit of detection by the use of modern 
retined sound detecting devices. 


The distance at which a protecting net, plate or shield or other 
means of exploding the torpedo before reaching the side of the ship 
must be located in order that such distance will render the effect of 
the torpedo harmless, will depend primarily upon (1) weight of 
explosive charge, (2) depth of torpedo when exploded. (3) strength 
of the ship’s structure. With modern torpedoes and a depth of 
10 ft. or 12 ft., and with the structure of mode n merchant ships, 
distances of 20 ft. or 30 ft. would perhaps be required in order to give 
good assurance against injury. With rough water and possibly 
much less submergence at the time of explosion, reduced distances 
of 15 ft. or 20 ft. might prove sufficient. Experimental investiga- 
tions on this subject show a very wide divergence among the resulta, 
and no precise rule can be given. It may be added, however, that 
naval constructors generally are satisfied that the distance at which 
protecting plates or shields would have to be placed in order to 
secure immunity is so great as to render their use of very doubtful 
practicability. 
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THINGS WE DO NOT KNOW. 


In all branches of engineering the engincer depends very 
largely upon approximations, and nowhere is this more 
apparent than in the ultimate calculations which involve 
what is known as the factor of safety. Broadly speaking, 
it may be said that the factor of safety is an admission of our 
ignorance. Its presence is due to a number of causes, 
partly to ignorant assumptions, partly to conditions that 
we cannot contrel, and partly to conditions that arise with 
the lapse of time, resulting in deterioration. 

E subject has been brought to mind by a recent Paper 

, Things we do not know about Structural Engineer- 
og ' by Prof. W. M. Wirsox, the Paper being contributed 
to the Western Society of Engineers (U.S.A.) Prot. 
Witson draws his illustrations chiefly from the iron struc- 
tures required in bridges. Among the ignorant assumptions 
to which he refers is the one assuming that the connections 
of the various members are frictionless hinges. This, of 
course, as a rule, is very far from the case, with the result 
that very considerable secondary stresses may be set up 
when the structure is loaded. Modern designers are 
able/to compute these stresses and to allow for them 
if desirable, so that the assumptions made may be more 
reasonable. 

As examples of conditions which we cannot control may 
be mentioned wind  ressure, lack of uniformity in the 
material emploved and the future use to which the structure 
may ‘be put. Here we are not so much concerned with 
ignorance as with probabilities. We know that wind 
pressures, for example, may reach high values; but the 
question arises whether there is a fair probability that 
these high values will be reached in combination with 
other high stresses, and how far certain risks may be 
taken. In such matters, therefore, the factor of safety is 
not so much a matter of ignorance, but is in the nature of 
insurance. 

Finally, there are causes leading to deterioration. Such 
deterioration mav, for example, arise through the repeated 
application of stresses which would not otherwise be 
sufficient to cause failure. This phenomenon is the basis 
of Wohler's Law, and has been confirmed by the classical 
experiments of Sir BENJAMIN BAKER and others. Further, 
there is fatigue, and the possibility of crystalisation being 
set up by vibration. 

There is no doubt that safety should be the first con- 
sideration ; but if this is gained by very high factors of 
Safety, then economy is sacrificed, and the results are 
obtained on a basis of ignorance. On the other hand, there 
I8 no use working with formule which apparently lead to 
an accuracy beyond that of the assumptions. 

It is more particularly in so-called civil engineering that 
the factor of safety plays the greatest part ; but it is very 
far from being unknown in the construction of electrical 
machinery, though it may possibly not be so evident super- 
ficially. In the mechanical parts of such machinery the 
usual factor of safety must, of course, play its part. The 
rotating members are submitted to stresses which can be 
calculated, and which must be kept within certain limits. 
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These limits, however, are fairly well known. When we 
come to magnetic calculations the ground is much more 
definite and more exact, and, likewise, calculations of 
electrical conductors can be made to be exact under certain 
conditions ; but in electrical machinery such questions are 
generally complicated by problems of the thermal con- 
ductivity of the surrounding insulation, and, consequently, 
the rules tollowed must be more empirical. 1% is, however, 
in the electrical qualities of insulation itself that our 
ignorance is the most profound. So far, it must be ad- 
mitted that we have but little knowledge as to why. one 
substance is an insulator and another & conductor, and still 
less why one material is excellent as an insulator and 
another is comparatively poor in this respect. Nor are we 
able to say very definitely what conditions of working will 
cause gradual deterioration of insulating qualities. Such 
questions are, of course, largely bound up with chemical 
composition and chemical constitution, and this is a subject 
which the electrical engineer is disinclined to investigate. 
Possibly, when there is greater combination between the 
physicist and the chemist than there is at present, we may 
come to know more on this important subject, and realise 
how we can improve the insulating materials which are 
at our disposal. 


REVIEWS. 


——9 —— 


Colour and its Applications, By M. LvckriESH. 
Constable & Co., Ltd.) Рр. xiii.+357. 16s. net. 

In this book the author reviews the chief applications of 
colour. The earlv chapters deal with elementary matters, 
others are devoted to problems, such as colour-photometrv, 
in which the author takes a special interest ; while the later 
part of the book deals in a general way with the utilisation of 
colour in special industries, on the stage and for spectacular 
and decorative purposes. 

After explaining the nature of light vibrations, the effect of 
temperature on incandescent radiation and the distinctive 
features of spectra of luminescent gases and incandescent 
solids the author passes on to the production of colour. The 
production of spectra by refraction and diffraction are illus- 
trated and a considerable amount of attention to coloured 
media (glasses, filters, &c.) and reflection from coloured sur- 


(London : 


faces, which also forms the subject of a special final chapter. 


We notice an interesting diagram showing the absorption of 
the earth's atmosphere with the sun at various altitudes. In 
the chapter on colour-mixing the well-known methods of mixing 
colours by rotating discs are described and a useful distinction 
is drawn, by the aid of a colour plate, between “` additive " 
and “subtractive” methods of mixing. The chapter on 
colour terminology emphasises the need for a generally accepted 
svstem of colour-notation and discusses in considerable detail 
the various methods proposed for illustrating colours by geo- 
metrical figures. Under the heading of colour-analvsis several 
spectro-photometers, and the Ives and Arons colorimeters, are 
described and illustrated. We notice that the spectro- 
photometers mentioned utilise the system of crossed Nicols— 
an inconvenient method of solving a somewhat awkward 
problem which we believe has been superseded in some of the 
most recent types. The author appears to have omitted any 
reference to the Lovibond Tintometer, which deserves to be 
mentioned in a later edition. 

We now come to the sections of the book dealing with 
colour and visibility, colour-photometry and theories of colour. 
The latter is somewhat brief, but the chapter on colour in 
vision contains much interesting information ; the influence of 
colour on acuteness of vision is fully discussed and a curve i8 
presented ascribing a'gain in acuteness to the use of yellow 
glasses. 
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The final section of the book, dealing with colour in lighting, 
colour phenomena in painting, and colour on the stage, is 
perhaps the most useful and suggestive part. The discussion 
of the effect of colour on the appearance of pictures, which is 
illustrated bv some excellent colour-reproductions, is good, 
and the author 18 also in his element in dealing with the pro- 
duction of artificial davlight, colour matching, and the 
"art of mobile colour” (¢.e., the combination of colours 
to produce artistic effects in a similar manner to musical 
harmonies). 

The work is essentiallv of a specialised character and contains 
much that is the result of the author's own researches. In 
these circumstances an author may be pardoned for “ letting 
himself go” occasionally in his own province, with the 
result that matters are dealt with sometimes m à manner 
informative to the expert but possibly rather too mtricate 
for those who have only a casual knowledge of these 
problems. 

In many respects the work breaks new ground. The type 
and mat paper selected are exceptionally good and many 
of the illustrations, both black and white anil coloured, are 
velv apt. 


J. S. D. 


Principles of Alternating-Current Machinery. Ву R. R. Law- 
RENCE. (London: The Hill Publishing Co., Ltd.) Pp. xvii. +614. 
lss. 9d. net. 


In view of the recent correspondence in these columns on 
the duties of a reviewer, We are not at all certain that we 
vossess the qualifications deemed to be necessary by exacting 
authors, and equally exacting readers. As this is not the 
place, even if we were so disposed, for detailing our qualifica- 


tions, both author and reader will have to take these on 
trust. In an age when it is customary for men to do 
little on lifes stage without the limelight, maybe it is 


well that there should still be some who prefer to keep 
their left hands in ignorance of what their right hands are 
doing. 

The book under review is the second volume of a series of 
electrical engineering text books outlined by a committee of 
eminent professors in American engineering schools and of 
engineers of several of the large manufacturing companies in 
America. 

Probably there is no better elementary book on the principles 
of alternating-current machinery. It can be confidently recom- 
mended to those students who wish to take up the study of 
electrical engineering seriously, and who in the first place are 
prepared to do the things which are requisite and necessary for 
themselves. From this it will be inferred that the book is 
mathematical. In the words of the author, " Mathematical 
and analytical treatment of the subject has been freely em- 
ployed where such treatment offered any advantage." The 
mathematics employed are, however, of an elementary kind, 
and the knowledge which the author presupposes can be ac- 
quired in less time than one has to spend in order to become 
proficient in the use of tools or in, say, the winding of the stator 
af an induction motor. 

"The author is Associate Professor of Electrical Engineering 
ın the Massachusetts Institute of Technology and Harvard 
University. If his book represents part of the course of study 
we are not surprised that students of Harvard make good ” 
with the manufacturing companies having the good. sense to 
employ them. 

Although little more than a summary of the contents can 
be given we think that such a summary will serve to show how 
well planned is the arrangement of thebook. The 62 chapters 
are divided into eight groups, namely, synchronous generators, 
static transformers, synchronous motors, parallel operation of 
alternators, synchronous converters, polyphase induction 
motors, single-phase induction mctors and series repulsion 
motors. 

In general, the notation recommended by. the American 
Institute of Electrical Engineers has been followed, and this 
is given at the beginning of the volume. The line which is 
often used over quantities in equations to indicate that they 
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are to be considered in a vector sense has been omitted in all 
but one or two cases. 

Readers will welcome the openness of the vector diagrams 
as well as the very clear lettering on many of the diagrams. 
The diagrams of the '" equivalent circuits " will be helpful 
alike to teachers and students. 

An outstanding feature of the book is that pen and ink 
perspective sketches take the place of half-tone illustrations. 
Many of these illustrations are of striking merit, and those in 
any way connected with their production deserve unstinted 
praise. The half tone illustration was introduced into engi- 
neering publications in a moment of folly as an easy way out 
of a difficulty, and being easy it has survived. But the indis- 
criminate use of such illustrations tends to put engineering 
books on а level with the halfpenny illustrated papers and to 
make articles on engineering topics like badly-illustrated 
lantern lectures. The publishers are to be congratulated on 
their enterprise and we hope that the practice will be copied 
bv other publishers. 

Of the eight groups of chapters into which the book is 
divided those dealing with synchronous generators, motors 
and converters and parallel operation of alternators will help 
to throw a good deal of light on the principles underlying the 
design and performance of synchronous machinery. 

Although the author modestly states that no new methods 
have been used. we endorse the view that the bringing together 
of a large amount of scattered material will be appreciated by 
those who have neither the time nor the facilities for consulting 
original Papers. At the same time it is likely that many 
students who read this book will wish to continue their studies, 
and for this reason we suggest that a list of references at the 
end of each chaptèr would be helpful. 

The groups of chapters dealing with static transformers and 
induction motors will appeal strongly to those who are at a 
stage between the elementary student and the specialist. 
These men and their teachers would appreciate a number of 
carefully selected examples on the subject matter of each 
chapter. Such examples give one confidence, and inability 
to solve them may be taken as an indication that further study 
is necessary. As we have said, the book as it stands is pro- 
bably the best that has been written on the elementary prin- 
ciples of alternating-current machinery, and as such is worthy 
of a place on the shelves of electrical libraries. 


Spon’s Electrical Pocket Book. Ву W. Н. Motesworts. (Lon- 


don: E. & Е. N. Spon, Ltd.) Pp. vii.+488. 6s. net. 

This pocket book may doubtless be taken as an extension or 
offspring of the electrical part of Molesworth into a distinct 
entitv. It is almost impossible to judge of the true worth 
of a work of this kind except by constant use, so as to deter- 
mine whether the desired information is always at hand, 
whether it is sufficient for the purpose and whether it 18 
accurate. We must be content on the present occasion with 
saving that the book covers a great deal of ground and gives a 
deal of information which should be useful. 

In compiling such а work an author is always faced with 
the problem of what he should include to make it complete 
and what he should exclude so as to avoid bulkiness. Al- 
though the present volume is not bulky we are inclined to the 
view that the author is a little too diffuse in some directions. 
For example, one scarcely expects to find a section of the 
electric furnace house at Trolhattan in a work of this kind. 
Again, the maximum and minimum dimensions on railways in 
India (which take up several pages) seem to us to be of 
restricted interest, and it may also be questioned whether the 
Institution Wiring Rules should be included. 

On p. 11, among the data, it 18 not clear why the author 
has given 62-425 Ib. as the weight of a cubic foot of water, 
whereas official p ac give a lower value, as pointed out 
in a footnote. A few misprints are noticeable and to be 
expected in a first edition. For example, on p. 75, flat 1rons 
do not take 400 watts per hour, and on p. 272 the limiting 
voltage of Edison cells should be 1:0 volt. The book is clearly 
printed. 


936 


THE ELECTRICIAN. 


SEPTEMBER 14, 1917. 


REPORT OF THE COMMITTEE OF THE PRIVY COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH FOR THE YEAR 1916-17. 


(Concluded from page 901.) 


Part 11. 


This part gives a short description of a number of investigations we 
have aided or initiated. They fall into no considered plan, but they 
are good in themselves and may well find their place later in some 
co-ordinated scheme or schemes of work, as already seems likely to 
happen in the near future in the case of some of them. In the later 
sections we refer to the assistance we have been able to give to individual 
research workers, and we discuss the two importent problems of how 
best to encourage inventors and to ass.st individual manufacturers who 
want scientific assistance. 

Light Alloys.—The Institution of Mechanical Engineers have received 
& grant from the Department since 1915-16 in aid of a research into the 
properties and composition of alloys conducted at the National Physical 
Laboratory. The rapid growth of work at the laboratory on aluminium 
alloys for the Advisory Committee cn Aeronauti:s hes reacted upon the 
work of the Alloys Research Committee of the Institution of Mechanical 
Engincers. The Department have accordingly made an additional grant 
to the aboratorv for this research, besides renewing their grant to the 
Mechanical Engineers during the current year. 


Corrosion of Non-Ferrous Metals.—The investigation into the corrosion 
of non-ferrous metals in sca-water initiated by the Institute of Metals 
and carried on during 1915-16 at the University of Liverpool has already 
vielded positive results which may prove of great practical value. The 
transfer of the research last October to the Imperial College enabled the 
conditions under which the research was being carried on to be greatly 
improved and its scope extended. The rapid progress made since last 
October has been due to the undivided attention which Capt. Bengough 
has been able to give to the work and to the favourable conditions we 
have been able to secure for its conduct. The research has now been 
extended, on the initiative and with the assistance of the British Electrical 
and Allied Manufacturers’ Association, to cover corrosion of condenser 
tubes in service on land. The Committee of Council have made a further 
grant for this purpose ; the investigation will be carried out under the 
direction of a joint committee of the Britisn Electrical and Allied Manu- 
facturers’ Association and the Jnstitute of Metals. At a later date it is 
proposed to extend the inquiry into the corrosion of non-ferrous metals 
under atmospheric conditions. 


Refractories.—The Central School of Science and Technology at Stoke 
approached the Department for aid towards the cost of a much needed 
extension of their laboratory for refractories. The Council recognise 
that the problems connected with refractory materials call for greatly 
increased attention. А Refractories Conference has recently been 
summoned on the initiative of the Faraday Society at which no less than 
13 societies and bodies were represented, with a view to working out a 
co-ordinated scheme of attack on a national scale. The Council agree 
that nothing less comprehensive would be satisfactory and they await 
the proposals likely to be formulated by the Conference with great 
interest. 

Hard Porcelain.—The other important research being conducted at 
the Stoke School under Dr. Mellor and Mr. Bernard Moore is making very 
satisfactory progress; it is an attempt to produce a marketable hard 
porcelain from purely British material. The problem of firing has proved 
easier than was expected, and we understand that a ware has already 
been produced which is expected to prove cheaper than English earthen- 
warc, to be susceptible of satisfactory decoration, and while felspathic 
in body to have some of the best characteristics of English bone china. 
A cheap and new glaze has also been developed. 


Hardneas Tests for Journals and Pins.—The Institution of Mechanical 
Engineers had since 1914 financed a research into hardness tests for 
journals and pins conducted at the National Physical Laboratory. The 
Committee of Council made a grant last ycar to the Institution in aid of 
this research, and have since renewed it for the current year. 


Flow of Steam through Noz:les.—Another research, proposed by the 
Institution of Mechanical Engineers, was originally planned upon a scale 
which the circumstances of the time made impracticable. The flow of 
` steam through nozzles is à matter of deep importance to steam turbine 
manufacturers, and the Council recommended a grant for a series of 
аш ыч investigations in which the University of Manchester, the 

oyal Technical College, Glasgow, the British Westinghouse Co. and the 
British Thomson- Houston Co. are taking part. 


Heating of Buried Cables.—A research at the National Physical 
Laboratory into the heating of buried cables, planned by the Institution 
of Electrical Engineers more than four years ago, had been held up 
through lack of funds until the Committee of Council made a consider- 
able grant on our advice. The work was put in hand early in 1916 and 
the experimental cables are now all laid and connected except one. The 
installation of apparatus inthe huts is complete and regular observations 
are in progress. The cables, which are all paper-insulated, include 
armoured cables laid direct in the ground, cables laid solid in bitumen, 
and cables drawn into a віх-жау stoneware duct. We desire to acknow- 
ledge in this connection the assistance given by a number of electricity 
supply companies and municipalities. 

Concurrently with this work, and with the aid of the Department, 
extensive rescarch has also been carried out for the Institution of 


Electrical Engineers at the University of Liverpool under the direction 
of Prof. E. W. Marchant and Mr. F. J. Teago. А careful study has 
been made of the hcating of feeder cables of various sections laid in 
stoneware troughs filled with hitumen at a depth of about 3 ft. below 
ground. The mains were laid by the staff of the Liverpool Corporation 
Electricity Works. Valuable results have been obtained showing the 
relation bet ween final temperature rise and current density. In addition 
the values of the thermal resistances of the cable coverings and the 
trough are being determined. 


Insulating Oils.—Another research, initiated by the Institution of 
Electrical Engineers into the properties of insulating oils and aided by 
the Department, has been carried out with the assistance of a number 
of important engineering laboratories and firms, who have placed the 
services of their technical staffs and their works, together with a con. 
siderable quantity of oil, at the disposal of the research. The Council 
note with satisfaction from the report of the Institution that a careful 
collation of existing information was undertaken before laying down the 
programme of new work. The research had already been in progress 
three vears before it was aided by the Department. Reports received 
show that considerable progress has been made, but some delay has 
been caused by difficulty in obtaining certain glass apparatus and by 
the lack of laboratory assistance due to the war. i 


Heat Treatment of. High Sperd Steel.—Valuable results have emerged 
from the experiments in the heat treatment of high speed steel which 
have been conducted for some time past by Mr. Dempster Smith fot the 
Manchester Association of Engineers at the School of Technology in that 
city. The Department made a grant in 1915-16 sufficient to cover the 
cost of the research, with the exception of certain materials and 
apparatus (found by the firms in the Association) and the cost of 
housing, light and power, which were contributed by the School of 
Technology. Mr. Dempster Smith has succeeded in standardising the 
heat treatment of high speed steel in a manner which, though not sus- 
ceptible of protection by patent, has been of great value to the Admiralty 
in the manufacture of certain implements of war. The Council think 
that Mr. Smith's results may be of much wider application than this, 
and the Ministry of Munitions are publishing a memorandum in their 
" Journal," explaining the methods to be adopted. 


Notched Bar Impact Tests.—The Engineering Standards Committee 
applied for and received a grant during 1915-16 to enable them to 
continue a research which had been carried on at the National Physical 
Laboratory with the object of standardising the methods of notched bar 
impact tests. The work during the past year has been devoted to 
determining the best form of notch to standardise. 


Hent Transmission from Hot Surfaces.—Another research carried on 
at the National Physical Laboratory was maintained directly by the 
Department. This investigation had for its object a reduction in th 
weight of petrol engines for aircraft by the more efficient design of the 
cooling surface of the cylinders, and investigation has accordingly been 
made into the rate of heat transmission from the surfaces of hot bodies 
to fluids passing over them. The data obtained will also have other 
important industrial applications. 


Other Researches in Progress.—Reference must be made to four other 
researches initiated during 1915-16. They are (a) an investigation 
initiated by the Faraday Society into the setting and disintegration of 
salts. on which no report is yet due ; (5) a series of eight researches into 
the better recovery of tin and tungsten initiated by the Institution of 
Mining and Metallurgy in co-operation with the Royal Cornwall Poly- 
technic Society ; (c) a research into the degumming of silk initiated by 
the Silk Association of Great Britain and carried on under Mr. Schryver 
at the Imperial Cbllege; and (d) an important investigation being 
carried out in & number of harbours in the Empire with the assistance 
of the Institution of Civil Engineers into the deterioration of timber, 
iron, steel and concrete structures in sea water. One of the researches 
into the better recovery of tin has already produced results which will, 
we are told, give & 5 per cent. improvement in the amount of tin re- 
covered in Cornish mines. 

Superheaters.—We have initiated a research which has an important 
bearing on mechanical engineering. It is a series of preliminary experi- 
ments in steam plant for high temperatures and pressures, which is 
being carried out with the assistance of Messrs. Babcock & Wilcox, Ltd., 
at the Royal Technical College, Glasgow. The investigation will begin 
with observations of the internal and external deterioration of super- 
heaters operating at high temperatures. 

Other New Researches.—These include a'research initiated by the 
Society of Chemical Industry into cellulose at the Manchester School of 
Technology, and a series of researches into problems of the dyeing trade. 
In the latter instance the proposing body contributed to the cost cf the 
researches. Ја the first case the grant was made for work of a preliminary 
nature on & chemical problem of fundamental character not likely to 
interest any one industry immediately. 

Applications Hefused.—W have refused during the past year to re- 
commend grants in 25 cases. 

Grants for Apparatus.—In two cases we have recommended and the 
Committee have made grants for special apparatus. In the first the 
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Council were asked by the authorities of University College, Nottingham, 
to recommend a grant for equipment to enable Dr. Shaw to undertake a 
research into the methods of measuring screws. In the other case, the 
applicant is an employee of a firm who is working in a private laboratory, 
and who has been allowed by his employers to devote time to an in- 
dependent research in which he had become interested through his con- 
nection with the firm. After a few months’ work interesting results 
were obtained which it has been thought desirable to protect during 
the war by a secret patent. The investigation is proceeding and the 
results already obtained have been communicated to the Government 


. Departments interested, 


Personal Grants to Research Workers.—We reported last year we had 
recommended maintenance grants to nearly 40 individuals, but a number 
of these were unable to begin work, mostly because they were called to 
the Colours. The actual awards made during the session 1916-17 were 
36, of which 24 we e to students being trained in the methods of research, 
10 were made to independent research workers, and 2 were made for 
research assistants. 

The Committee of Council have placed a sum not exceeding £6,000 
at our disposal for grants to research workers to be made during the 
session 1917-18, and we intend to continue our experiment of last year, 
extending it, however, in two respects. We propose, in suitable cases, 
to include grants for apparatus, materials and equipment, now that we 
have an understanding with the Royal Society as to the method of dealing 
with these applications. We also propose to consider applications for 
personal allowances and for assistants, apparatus, materials and equip- 
ment from research workers in general and not to contine the grants, as 
we did at first, to workers m educational institutions. 


The Encouragement of Inventors, —The problem is undoubtedly one of 
great importance, but also one of great difficulty. The cases which have 
come before us fall into two or possibly three classes. In the first class 
are patentees. In most of the cases that have come before us money 
was needed for the introduction or exploitation of the patented process 
or device, and when this was so we have informed the applicant that the 
Department cannot assist in the commercial exploitation of patented 
inventions. In any suitable cases, however, where funds were needed 
for working out on a full scale a process or device already patented, we 
think that we might properly recommend a grant for this purpose, since 
it would clearly fall within the meaning of industrial research. The 
second class of case is that of inventors who submit suggestions or ideas 
for investigation. They are advised if they wish to retain proprietary 
rights in their invention to obtain provisional protection before sub- 
mitting details of their invention to the Department. But if an in- 
ventor is not prepared to do this, he is asked to make a full statement 
of his invention in confidence to a representative of the Department. 
His assent in writing is then obtained to the record of this statement, and 
before any steps are taken to conduct any research in connection with 
the invention, the Department consider whether they should not them- 
selves obtain provisional protection. The third class consists of the 
makers of vague and impracticable suggestions, whom to treat seriously 
would be to waste time. "The Board of Trade have recently called our 
attention to the question of the encouragement of inventors, and in 
particular to a suggestion that апу trade combinations established for 
the erection and equipment of laboratories for experimenting with and 
perfecting such inventions as may be useful to their constituent members 
and receiving grants from the Government for that purpose, should be 
Tequired to observe provisions framed in the interest of poor inventors. 
The Board of ‘Trade have been informed that the Department propose 
to make it a condition of their recognising trade associations for rescarch 
that provision should be made in the Articles of Association for the 
results of any researches undertaken, as obtained from time to time, 
being communicated in the first instance to the Committee of Council 
in order that the Committee may determine in the national interest 
whether and, if so, to what extent and under what conditions, the results 
shall be made available. The Department has also included among the 
conditions of grant to research associations articles reserving to the Com- 
mittee of Council the right to determine whether and, if so, to what 
extent and in what proportions the Committee of Council and the 
association and any other co-operating bodies and persons shall secure 
to themselves by patents, designs or otherwise the ownership in the 
results of any investigations undertaken by the Association for the benefit 
of the X trade or industry generally, and any benefits and protits arising 
therefrom. and requiring that.the association will enter into agreements 
with its employees in a form to be approved by the Committee of Council, 
reserving to the association and the Committee of Council or their 
nominee all rights and ownership in any discoveries, inventions, designs 
or other results arising in the course of research or other scientific work, 
but, nevertheless, the association will pay to the employee making any 
such discovery such pecuniary reward as the Committee of Council, after 
consultation with the Board of the Association, may consider adequate. 


Assistance to Individual Manufacturcrs.—We have also received а 
number of applications from individual firms asking for assistance n 
dealing with difficulties encountered in the course of manufacture. | | E 
co-operative associations for research which we hope to see а le 
will no doubt prove very useful to their constituent firms who are in 
difficulties of this kind, but it will take time for all the many industries 
of the country to organise themselves, and meantime we D do our 
best to assist. inquirers to obtain the best advice available. 2 T 
where the difficulty put before us appears to raise а problem aie ; 
we have made an arrangement with the Royal Society by uà ic A y 
assist us in selecting the institution or institutions or researc Er : 
best fitted to undertake the investigation in question. We sha en 


ж In 33 spacing forward. is 2 ft. 
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in suitable cases propose the problem for research, and if an assistant ig 
required provide the necessary funds under the usual conditions. We 
shall inform the manufacturer of the action we have taken, and when а 
result is obtained we shall invite him to repay the cost of the investiga- 
tion, or part of the cost df the investigation, in return for an exclusive 
right to the use of the results for a period to be agreed on. We have 
been considering other possible means of encouraging individual manu- 
facturers who have shown in an unmistakable way that they are anxious 
to place their works on a scientific basis. In cases such as these we 
should be prepared to entertain a proposal to attach a young research 
worker to the works laboratory for an agreed length of time, which 
might be divided into three periods. During the first period the De- 
partment would pay the salary of the worker, during the second the 
Department would pay half and during the third the firm would pay 
the whole. Whatever has been accomplished would be better under- 
stood by comparing the general attitude of manufacturers to-day with 
their attitude before the- war or even 18 months ago; by noticing the 
rapidity with which men of science at long last are coming to their own ; 
by listening to the altered tone of all classes, and not least the men of 
business, towards the claims of education, 


CORRESPONDENCE. 


"MEASUREMENTS OF RADIO ANTENNZ ON SHIP- 
BOARD & SOME INTERESTING. COMPARISONS." 
TO TRE EDITOR OF THE ELECTRICIAN. | 
SIR : In the issue of June 8, 1917, on page 388, Mr. F. A. 
Hart gives a table of constants for radio antenna. This table 


is of practically no value unless the spacing of the parallel 


wires in the antenna is given. With this additional data the 


table would, indeed, be of considerable value. 


convenient to publish it at an eaily date.—I am, &c. 
Brooklyn, N. Y., Julv 23. Е. Н. Krocer. 
Chief Engineer, National Electric Signalling Со. 


We submitted the above letter to Mi. Hart, from whom we. 


have now received the following reply :— 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: I have your communication of Aug. 13, also copy of 


letter to you from My. F. H. Kroger, of the National Electric. 


Signalling Co., and am fortunately able to give the data asked 
for by him. к | 
I do not agree with Mr. Kroger that the data previously 


given are valueless without the spacing values, as practically 


everyone engaged in radio work is familiar with the average 
spacing between wires. 
che table should now be very complete.—I am, &c. — 
Brooklyn, N.Y., Aug. 27. F. A. Hart. 
The data sent by М. Hart ave as follows :— 
MEASUREMENTS OF RADIO ANTENN4 ON SHIPBOARD. 
Spacing Between Wires (in feet and inches). 


Horizontal. Horizontal, 

No. 2- Wire Ft. in. No. 6- Wire Ft. in. 
ПРИЕТА 12 0 De АРЗОНИ И 2 3 
Р ТОКИО e PRT 10 0 D RE 2 3 
ЖИЛЕТ 12 6 аа о TES 2 3 
"p cT 10 0 2052. o Textus . 2 3 
eee ТУНА (12 0 OF bai ek Г 2 3 
A cross cade SER 10 O0 DS она) ауел AT DAD 2 3 
ПРОВ t 13 0 DO ЖИКИЛ КРЕТ ҮС 23 

a Wave 30. оваа ааваа аә 2 3 
RHET 3 4 By SB ы Мк сны 2 3 
| ee ene СЕ 3 4 nv iid ОИЕ РОНЕ 2 3 
5 | | OC TP 3 4 о есин obe ИЯ * 
п ЖОКЕ ea sis 3 4 Bb M NER 2 0 
| ЛЖИ ГО КОГО 3 4 MO ИБРУ ede uiuis 2 3 
j E RERO 3 4 (а EEE bus. A d 
К COME 3 0 dd igisvrpópPvAs IP CURE 2 3 
| RR AT 3 4 Be Mt 2 3 
CONT 3 4 39... eee eevee ts 2 3 
br eee p tu 3 4 10- Wire 
MEN PV 3 4 Os aes 1 4 

v eade ida 3 0 

2 M e 3 0 
V) E EE 3 6 
DO. RE Per RENA 3 t 


between three wires (set eac 

wires at centre 19 ft. 

2 ft. 3 in. 
Vertical lengt 


graduating to a point approximately 2 ft. at bottom. 


I hope that. 
Mr. Hart has this data available and that you may find it. 


However, with this additional data. 


Зі. 80 ft. in to centre spacing. 
h side) 12 in., spacing between two inside . 
Aft end 85 ft. from centre spacing graduates to. 


hs are identical with horizontal at junction of wires. 
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THE PROTECTION OF CABLES AGAINST. 
| ELECTROLYSIS.” 


Preventive measures against electrolysis are obviously preferable 
to steps taken after the defect has become apparent; the latter are 
essentially palliative and intended to stay the progress of what 
would otherwise prove rapid degeneration. The best course is to 
improve the distributing system with a view to eliminating stray 
eurrents, but as time does not always permit of a radical solution 
of the difficulty, palliative methods, though of secondary value, 
deserve study. 

Electrolysis occurs when chemical decomposition is produced 

by the passage of an electric current, and in general there are two 
distinct phenomena to consider, the chemical change in the electro- 
lyte and the dissolution of the metallic conductors. More or less 
moist earth, containing nitrates, chlorates and other salts to an appre- 
ciable amount, becomes ari electrolytic medium, and the same is true 
of wet concrete. The essential factor in determining decomposition 
is the strength of the current straying between metal surfaces and 
the earth. The potential difference has only an indirect influence 
in so far as it determines the current, and it is impossible to prescribe 
а minimum P.D. below which electrolysis will not occur. 
. Such stray currents are commonly derived from the return of 
current from electric railways, employing the rail as the return. 
The negative side of the circuit is usually earthed and the positive 
insulated. The insulated positive of the circuit feeds the trolly- 
wire, while the negative is earthed and the rails are used as the 
return circuit. In these circumstances a certain portion of the 
current flowing along the rails may leak to earth, and may then be 
conveyed by lead-sheathed cables, water-pipes, &c., in the vicinity. 
Wherever metal surfaces constitute the anode of an electrolytic 
element, chemical action is ;jable to occur. Lead, which resists 
many corrosive solutions, is easily affected by the alkalis present 
in the soil. It may, therefore, be acted upon even at points where 
it serves as a cathode to stray currents. A secondary reaction 
takes place. The passage of a current accumulates alkali bases 
at the point of contact with the cab'e. If no trains are running 
and no current flowing through the rails corrosion is produced 
nevertheless by simple chemi al action. "Thus deterioration occurs 
not only at the point of entry of the current but also at the point 
of exit... 

Regular and periodic inspection is essential in order to detect 
and avoid the ravages of electrolysis. The most effectu 1 method 
of ensuring that there is no appreciable stray current is to determine 


the potential between the envelope of a cable and a piece of metal · 


placed in contact with the soil in the vicinity. Should the exterior 
of a cable show a positive potential, the existence of a current 
passing therefrom into the soil must be considered. Only in the 
case of the sheath of the cable being completely insulated from the 
earth would such a current be impossible. It is also well to observe 
the linear fall of potential along a given length of cable and to ascer- 
tain the P.D. between it and the rail or other neighbouring con- 
ductors. "These tests should show either the absence of any current 
passing from cable to earth, or at least that the current does not 
exceed a minimum prejudicial value. Such tests should be fre- 
quently applied to cables near tramways or electric railways using 
direct current. Extensions and alterations either of the cable- 
system or the tramway may materially affect the conditions on 
which electrolysis depends. 

Whenever a cable is laid 11 circumstances rendering electrolysis 
a possible danger a preliminary inspection supplemented by period- 
ical tests should be made. These tests should include :— 

(1) The determination of the potential between selected 
point: on the network and the adjacent soil. 

(2) The determination of potential between the network 
and cables conduits metal bridges railway trucks, &c., at 
points where these approach the network. ao 

(3) The measurement of currents circulating in the sheathes 
of cables. 

In determining the current it will suffice to observe the indication 
of a millivoltmeter applied to the extremities of a given length of 
cable; the resistance of this length of sheath being known the 
current flowing is readily deduced. At points where a difference 
of potential suggests an appreciable current in the earth it is helpful 
to apply the above p:ocess to successive lengths of cable and deter- 
mine, by difference, the current flowing between two successive points. 
Such measurements should be made at periods when the rail currents 
are likely to be greatest, and, if possible, at times when tramsor tri ivs 
are actually passing. At selected points one can with advantage obtain 


* Abstract of an article in " Annales des Postes, Télégraphes et Télé- 
phones.” 
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a record of the potential difference variations during 24 hours 
by means of a recording instrument. In cases where the network 
approaches sheets of water, and particularly when salt or blackish 
water is in the vicinity, the conditions should be regarded as particu- 
larly favourable to electrolysis. The tests at selected points should 
be repeated at regular interve's and-note taken of the condition 
of the sheath. However, corrosion, oxidation or diminished thick- 
ness of the metal is not necessarily a proof of electrolysis, and may 
be due to simple chemical action. But when these effects co-exist 


with an indication of stray currents in the soil they afford presump- 
tive evidence of electrolysis. | 


When a survey of a cable network has shown the danger of electro? - 


lysis, protective measurcs should be taken. The usual procedure 
is to provide a conductor to carry off the current which would 
otherwise leak to earth. The effectiveness of such a device will be 
indicated by a ne ' ivepotential between cable andearth at all points. 
In some cases a leakage-conductor may be laid merely at points 
where the difference of potential is positive and greatest. 

Conduction may be provided to the negative terminal of the 
works or sub-station to which the stray currents return. In certain 
cases such conductors may be applied to the tiamway-rails, but . 
it is essential in this case that the conductivity of the ;atter should 
be high, otherwise they may act to the disadvantage of neighbouring 
cables instead of protecting them. In any case, the potential at 
the point of attachment of the leakage-conductor should, always be 
sufficiently low for the current to be diverted from the cable to- 
wards it. | | 

As regards the dimensions of such leakage-conductors, experience 
is the best guide. If one is only operating with small lengths of 
say 20-30 metres, one may first employ a relatively small section, 
and then add, if necessary, other lengths n parallel, until the poten- 
tial of the cabl , as examined at various points, has been reversed 
with respect to the earth. By introducing an ammeter in series 
with the provisional conductor, and noting the difference in potential 
betwen the earth where it finishes and the point where it rejoins 
the return wire, we can readily determine the desirable conductivity. 
À given current having produced a noted variation in the potential 
difference between cable-sheath and earth, one can easily calculate 
the current which must flow along such a conductor in order to 
reduce the potential to zero. Knowing this current and the P.D. 


between its terminals we then know the resistance and hence the 


necessary cross-section. A more accurate method is to introduce 
a variable resistance in the auxiliary conductor and trace the curve 
of potential as a function of the current carried. The dimensions of 
the auxiliary conductor having been decided and adopted, the cable 


Js again surveyed, and if at all points ita potential with respect to 


earth is negative, it may be assumed that all danger of electrolysis 
is avoided. 

The use of leakage-conductors is desirable when a positive potential 
with regard to earth exists over the greater part of the network. 
But one sometimes finds that small sections of cable situated in the 
vicinity of conduits, metal bridges, or earth saturated with sea- 
water, are exce, tional in being positive with regard to earth, the 
adjacent good conductors deriving from outside the cable a large 
portion of the current carried to the spot by the cable in question. and 
Khen by returning it again re establishing a negative potential Insuch 
а case one may avoid the expense of installing a leakage-conductor 
by isolating the negative portion of the cable from the rest of the 
network. thecontinuity of the armour covering being preserved by 
running an insulated conductor parallel to the disconnected section 
Some such arrangement will be desirable whenever similar c rcum 
stances give rise to a pronounced local negative potential, an effect 
which reacts on other parts of the network and is extremely difficult 
to overcome. It is not alwa s necess ry to preserve continuity 
of = sheath, and one may sometimes dispense with the connecting 
bond. 

Sometimes danger of electrolysis is caused by a disconnection 
of a bond between rails or other interruption of the return-circuit 
of an electric tramway. In such cases it is best to take temporary 
precautionary steps and to notify the company at once of the defect 
in question. 

In some cases one can replace leakage conducto:s by guard-plates, ' 
which serve to drain away outside the cable the currents which 
would otherwise pass into the earth from its surface. This arrange 
ment, which can be employed when leakage-conductors would prove 
unduly expensive and the stray currents are not very strong, causes 
the decomposition to take place in the plate Where.it enters the soil 
instead of on the surface of the cable. s 

Among the apparatus suitable for tests as described above, may 
be mentioned the combined voltmeter and millivoltmeter, having 
five degrees of sensibility corresponding to 5,50 and 500 millivolts 
and 5 and 50 volts. The resistance of the circuit may attain 5 
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ohms per volt; 5 millivolts corresponds to a resistance of about 
3 ohms. Such an order of resistance increases the accuracy of 
measurements and diminishes the effect of contacts and connec 
itions. Standard shunts may be applied to convert the instrument 
into an ammeter, a range of 5, 50 and 100 amperes being convenient 
for electrolysis measurements. There is available a voltmeter 
with a zero in the centre of the scale constructed to read 10, 50 and 
500 millivolts and adaptable as an ammeter to read corresponding 
values in amperes. It is very advantageous to have the central 
zero, foritis not always possible to predict in advance the direction 
of th» current or tne polarity. Moreover the dircct’on of 
currents studied may alter from moment to moment during 
‘observations. When readings have to be made simultaneously at 
a number of points one cannot convenient y compare the indications 
of instruments of widely different type and sensibility, especi lly 
as the current is constantly fluctuating. Identical types of instru- 
ments should therefore be employed. Recording instruments are 
generally arranged to operate for 24 hours without it being necessary 
to replace the record sheet. Here, again, instruments with central 
zeros, enabling both positive and negative results to be recorded, 
are essential. 

In determining difference of potential between conductors and 
earth special electrodes attached to rods may be employed. Two 
of these appliances should be utilised, the extremity of one of them 
being made of the same material as the exterior of the cable, and 
the other terminating in a steel point, enabling good contact with the 
sheath of the cable to be established. The metal terminations of 
these testing rods should be kept clean and polished. It is also 
necessary to remove oxide or other corrosion products from the 
surface of the cable when the point is applied. 

Electrolysis is the consequence of contacts established between 
cables and moist soil. As such a medium is almost omnipresent, 
it is desirable to reduce contact of sheath and soil to a minimum. 
To completely insulate a cable from the earth is an operation requir- 
ing considerable care and expense. The conduits commonly 
employed are sufficiently good protectors, but experience has shown 
that even so it is impossible to avoid completely contacts between 
sheath and earth. The proper installation of conduits is the best 
means of reducing the possibility of such contacts to a minimum. 
Well designed and supervised junctions should avoid interruption 
of alignment, and suitable conduits, kept clean and preserved in 
cement, may be recommended. The position of a cable needs 
careful initial supervision. It not infrequently happens that corro- 
sions occur before any precautionary steps have been taken. An 
initial survey of the district by a person acquainted with electrolytic 
Problems will determine whether preventive measures should be 
taken at the time the installation is made. 
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TOTALLY ENCLOSED INDUSTRIAL SWITCHGEAR. 


The distinctive features claimed for tho totally-enclosed industrial 
unit type switchgear listed by Geo. Ellison (Birmingham) are safety, 
economy and robust construction. 


Fic. 1.—INTERIOR oF A ’BuS-BAR CHAMBER, 


The list before us (No. 151) contains a variety of such appliances for 
mines and factories, the boards being built up from the individual ele- 
ments in a very simple manner. In the two illustrations herewith are 
shown the interior of a ’bus-bar chamber, and a typical two-panel board 
M star-deltas. Such gear is appropriate for a plant capacity of about 

000 kw ; above this the cellular type of board is required. ] 
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series-parallel starters. 


is impossible. 
can be withdrawn without dismounting bus-bars or isolating switches 
and removed to any convenient place. 
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It will be seen from Fig. 2 that the units aresupported on cast iron 


Stands, and are bolted together so as to form a compact totally- 
enclosed switchboard. The 'bus-bars are clamped to mica-insulated 
steel rods, and are made continuous by links connecting each unit, this 
construction rendering the boards exceedingly strong longitudinally. 


For multiple-panel switchboards special interlocking safety arrange- 


ments are made. 
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Fic. 2.—T wo-PANEL BOARD WITH STAR DELTAS. 


The list also comprises control apparatus of various kinds, such as 
A supplementary list (No. 304) gives particu- 
lars of totally-enclosed limit and emergency switches for cranes, hoists, 


lifts, &c., and these again appear to be of an exceptionally substantial 


and well-protected character. The switch contacts are closed by a 
copper roller, which is made to swivel, thus keeping the contacts cool 
and diminishing pitting to a minimum, while a double toggle mechanism 
ensures the switch being either positively open or closed. 


В.Т.-Н. TRUCK-TYPE IRONCLAD SWITCHGEAR. 


A recent list issued by the British Thomson-Houston Co., Ltd. (No. 


3,313), describes the company’s latest forms of Truck-type Ironclad 


Switchgear for Polyphase Systems up to 11,000 volts. 

A feature of this switchgear is the attention given to safety require- 
ments, all live parts being enclosed so that accidental contact therewith 
The complete equipment is mounted on а truck which 


Continuity of supply can thus 
be obtained while any particular circuit is being overhauled. 


6,600. voLT PANELS, witH ONE Truck REMOVED, 


The switchgear illustrated includes alternating current switchboard 
panels, oil- and auxiliary switches, synchronising gear, instrument trans- 
formers and accessories, &c. The illustration shows a typical 6,600-volt 
panel with truck removed. It will be noted that all high-tension bus- 
bars and cable connections are carried on porcelain insulators, mounted 
on castings which are built up to form a complete “ cell." The frame- 
work is so designed that a new panel can be added at any time. 

At the conclusion of the list there are a series of detailed drawings of 
polyphase panels of various types, and a set of four photographic illus- 
к shows very clearly how trucks and oil-switches can be safely 

апае. 
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 ELECTRO-TANNING. 


We have received some particulars of the methods of tanning due to 
Dr. L. A. Groth, and now being developed by Electro- Leather Industries 
(Ltd.) at the Grothine Works in Coulsdon. We gather that the subject 
has been discussed in Dr. Groth's book on '' Modern Tannage.”’ 

The claims of Dr. Groth are (1) that the loss in weight of fresh market 
hides, caused by fermentation, will be entirely avoided by means of 
“ Grothine "; and (2) that a pure and strong tannage of heavy hides 
will be produced in six weeks with a reduced working capital by 75 per 
cent. and at 50 per cent. of the ordinary cost of production, the quality 
of the leather produced being unsurpassed by reason of its uniform tan- 
nage. Four suspender pits only are needed for & weekly input of 40 
hides, all the other ordinary pits being dispensed with. 

It is stated that the working and checking of figures will be under- 
taken by Government representatives, and it is hoped that the pro- 
cesses will have a very beneficial influence onthe British leather industry. 

We understand that, apart from the system of ''electro-tanning,"' 
antiseptic germicides and other chemical specialities are being made. 
It would be interesting to receive fuller details of the electrical side of the 
work. We need scarcely remark that the subject is not new. 
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‘ PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
tally compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
and 72, Chancery-lane, London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged · 
at the Patent Office the former is given in brackets after the title. 


1916 SPECIFICATIONS. 


6.517 Hay. Systems of telegraphy. (5/5/16.) 108,330. 
10,950 Donovan & Donovan. Electric switches. (3/8/16.) 108,357. 


10,999 Cross. (Svenska Aktiebolaget Gasaccumulator) Detectors for wireless tele- 
graphy. (3/8/16.) 108,361. | | 

11,348 SITH AR & Cowans & Neer. Starters for electric motors. (11/8/18.) 

11,972 STERLING TELEPHONE & ELECTRIC Co., Batt & Davey. Mine signalling keys. 
(23/8/16.) 108,373. ` 


12,441 E nnt (General Electric Co.) Electric measuring instruments. (2/9/16.) 


08,379. 
12,709 SHADO-LITE Mrc. Co. & МсРнвкзон. Lighting means for motion-picture 
auditoriums. (7/9/16.) 108,380. 
12,758 HENLEv's TBLEGRAPH Works Co. & WAKEFIELD. Shoes or sockets for electric 
cable terminals. (8/9/16.) 108,381. 
13,798 Forses & CoLLerrt. Therapeutic arc lamps. (28/9/16.) 108,392. 
(20/10/15.) 


14,930 стое Method and apparatus for controlling electric arcs. 
15,007 ELLISON & ANDERSON. Electric motor controllers and like apparatus. (21/10/16.) 
15.053 Саков. Electric candle fittings. (23/10/16.) 108,406. 


18,503 Lucas & BREEDEN. Electricsignalling lamps. (27/12/16.) 108,424. 


1917 SPECIFICATIONS. | 
1,347 Aa TELEPHONS Mrc. Co. Automatic telephone systems. (14/2/16.) 


104,171. 
‚ 1,754 Р & Hastincs. Electric motor control and apparatus therefor. (3/2/17.) 


The system comprises separately actuated switches adapted to operate in suc- 
cession. and electro-maenetic auxiliary switches the magnetic force of which varies 
with the E.M.F. generated in the machine under control, each of said auxiliary 
Switches being mechanically interlocked with a contactor and arranged to control 
the closine of the next contactor in succession. so that this contactor can only close 
when the speed of the machine has reached the value at which the auxiliary switch 

is set to close. 
5,588 Re ; Electrodes for electric arcs for medical and other purposes. (29/3/17.) 


APPLICATIONS FOR PATENTS. 


No158.—7 he undermentioned Applications (exceot those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after (he date attached to them, if they haye not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. W hen compiete Specification accompanies application an asterisk is affi xed. 


July 27, 1917. 

10.785 Нові ву. Forming and treating electrical coils. 
10.794 AUTOMATIC TELEPHONE Mra, Co. & Коѕеву. Magnetising coils. 
10,813 D&RLvgs-BRoucnHTON. Magneticdrive for petrol pumps. li | 
10,81€ TELEPHOS Domestic & Street Licutinc Co. & Francks. Operating electric 

switches from a distances. | 
10.822 B.T.-H. Со. (С. E. Co) Electrical induction apparatus. 
10.830 Brown. Utilisation of high-frequency oscillations in wireless installations. 
10.832 BiRRELL & CAVENAUGH. Telephone transmitter. 
10,843 SYNDICAT GRAAMANS PATENT. Electric batteries. (29/7/16, Holland.) 


July 28, 1917. 
10.859 Tramway systems and transporting goods thereon. 
10.824 Spiny. Sparking plugs. 
10.885 VANDERVELL & MIDGLEY. 


Electric starters for internal combustion engines, 
10,696 DRESCHER. У 


Electric switches. 


July 30, 1917. 
10.244 Wann». Electric battery lamps. 
10.962 Rankin. Electrical switches. 
10,963 B.T.-H.Co. (С.Е. Со.) Fluid pressure brakes. 


July 31, 1917. 


Distillation and refinine of zinc. &c. 
(О.Е. Со.) Electric mctor control systems. 
4 Ioranic EvectricCo, (Cutler-Hammer Mtv. Co.) Power operated switches. 


(Cutler Hammer Mfg. Co.) Electric circuit 
controllers. 


11,038 LoxcHi. Circuit-breakers. 
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| August 1, 1917. 
‚060 Brown & ScnerTiin. Manufacture of electrolytic compounds. 
‚064 Oates. Electrode lamp connector. . | 
O65 AUTOMATIC TELEPHONE MFG. Co. ё HARRISON. Telegraph systems. 
071 THOMPSON. Magnetic compass. 
073 Binnie & Lucas. Electric detonators. 
‚078 Lopce SPARKING PLuGCo. & Hoprs. Sparking plugs. | 
1,079 CHLORIDE ELECTRICAL STORAGE Co. & DEAN. Secondary batteries or accumu- 


lagors. 
11,081 Амтомоғғ. Electric batteries. 


August 2, 1917. 


11,112 CutHpert & Keeson. Electric induction apparatus and submarine detectors. 
11,121 GaBRiEL. Brackets or supports for lamps, &c. . 
1 y 149 B.T.-H. Co., HAMLYN & SUGDEN. Starting devices for electric motors. 
‚1 
11,1 


11 
11 
11 
11 
11 
11 
1 


54 ANTONOFF. Electric batteries. 
60 CAMPBELL. Utilisation of light of electric lamps. 


August 3, 1917. : 

11,217 GanBARINI, GAUTIER & MaNcLAIRE. Arc lamps with rotary arcs, and wireless @ 
telephony and telegraphy. | 

11,222 Скомртом & PENSABINE. Dynamo-electric machines. 

11,226 BRITISH WESTINGHOUSE ELECTRIC & Мғо. Со. Motor control systems. 

11,230 ENrigLD ELECTRIC CABLE МЕС. Co. & Wise. Machines for trimming ends of 
insulated wires. . р 

11,231 ANToNorF. Electric batteries. 

Here & 11,236 Mason. Ignition dynamos. 

1, 


(15/9/16 U.S.) 
249 (Pittsfield Spark Coil Co.) 


Make-and-break devices. 


August 4, 1917. 
‚287 Guinness. Electrical couplings or connections. 
‚289 VANDERVELL & MIDGLEY. Self-regulating dynamos. 
,298 Osram & ROBERTSON Lamp Works & DRIvBR. Means for supporting elect ә des 


in ionic tubes. 
August 7, 1917. 


Extraction of lead and zinc from their ores. 
Printing telegraph. 
57 KHISANACHVILI. Magneticclocks for holding iron and steel during grinding, &c. 
,358 KENNINGTON. Means for controlling electric circuits. 
‚360 Soc. FRANCAISE RADIO-ELECTRIQUE. Alternating-current generator and group 
converter. (4/8/16, France.) 


August 8, 1917. 
‚380 SANTANGELO. Thermo-electric generators, 
,389 FULLER AcCUMULATOR Со. Lamps or lanterns for aircraft. ] 
‚390 FULLER ACCUMULATOR Co. & Brown. Lampholdersfor electric lamps. 
‚3 (С.Е. Co.) Electric transformin> and converting apparatus. 
,399 GEHRIG. Automatic regulator for electric machines. 
‚420 KEgNNiNGTOR. Ignition devices for internal combustion engines. 


August 9, 1917. 
11,440 Grant. Igniting spark for internal combustion engines, &c. 
11,457 Soc. LORRAINE DES ANCIENS Ertas. DIETRICH ET CIBDB LUNEVILLE. 
apparatus for aviation engines. (16/8/16, France.) 
11,465 Воѕсн. Interrupter for electric circuits. 


August 10, 1917. 
486 MonPHy. Apparatus for rectifying h.t. discharge from transformers, &c. 
489 Fraser. Dynamo-electric machines. 
490 HeNERG. Control of electric motors for cranes, &c. 
497 Jones. Electrical distilling apparatus. (7/12/16, U.S) 
,505 В.Т.-Н. Со. (G.E,Co.) Electrical induction apparatus. 
,506 Lonc. Alternating-current circuits. 
11,511 Cary. Electric welding. 
11,528 Seymour. Electric cables or conductors. 


‚348 ELMORE. 
‚350 RITCHIE. 


Ignition 


VOLUNTEER NOTICES. 
COUNTY OP LONDON VOLUNTEER BNGINBERS. 
Officer Commanding : Lieut.-Col. C. B. Clay, V.D. 
Orders for the Week :— 


Officer for the week.—Sec.-Lieut. E. A. Ullmann. 

Next for duty.—Sec.- Lieut. C. E. Campbell. 

Extract from ''Gazette."—County of London Volunteer Engineers. 
Alfred Hugh Gibbon to be temporary Lieut. and Medical Officer, 
10th Aug. 1917. { | 

Monday, September 17th.—Technical instruction (searchlight) for No. 3 
Company, Right Half Company, at Regency-street. Drill, No. 3 
Company, Left Half Company. Signalling class, 6.30. Recruits’ 
drill, 6.30. 

Tuesday, September 18th.—Physical drill and bayonet fighting. 

Wednesday, September 19th.—Drill and elementary bridge construction 
for No. 1 Company, Left Half Company. 

Thursday, September 20th.—Drill and elementary bridge construction 
for No. 2 Company, Left Half Company. Signalling Class, 6.30. 
Ambulance Class, 6.30. 

Friday, September 21st.— Technical instruction (searchlight) for No. 3 
Company, Left Half Company, at dc ere Dril, No. 3 
Company, Right Half Company. Recruits’ drill, 6.30. 

Sunday, September 23rd.—Commandant’s parade for technical instruc- 
tion at Esher. Parade at Waterloo Station 8.45 a.m. opposite No. 10 
platform. Uniform, haversacks, water-bottles to be worn. Mid- 
day rations to be carried. Compulsory for “ А” and “ В” men. 

Band.—All Buglers and Drummers who have not attested are required 
to attend on Monday or Thursday next at 6 p.m. 

Uniform.—'' А” and “ В” men are warned to attend Headquarters on 
Tuesday, September 18th, to be measured by the Regimental tailor 
for the Service uniform. 

Musketry.—All N.C.O.s and men who have signed the “ A" and “В” 
agreements are required to attend during this month to re-classify 
in order to enable the Corps to obtain the Capitation Grant.  Pre- 
ference will be given to these men in firing. This does not apply to 
those who hold the proficiency badge. 


'Armlets.—The new issue armlets can now be had at Headquarters and 


every enrolled man must obtain one without delay, at the same time 
all old red armlets (now obsolete) must be returned. 

Note.—Unless otherwise indicated, all drills will take place at Head- 
quarters (Balderton-street, Oxford.street). 
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Ministry of Munitions' Lead Order. 

The Minister of Munitionsh s taken possession as from September 1 

until further notice of all pig lead, whether virgin or remelted, old and 
scrap lead and lead residues in the United Kingdom, excepting such 
"lead as may be in the possession of or due under an existing con- 
tract in writing for future delivery to a manufacturer for use in such 
manufacturer's own works, and all such lead as may be specially 
excepted under the written authoritv of the Minister of Munitions. 

The lead of which possession is taken until further notice will be paid 
for by the Minister of Munitions on delivery at the undermentioned rates : 
Virgin pig lead, £29 per ton c.i.f.. or £30 ex store or refiner’s works ; 
sheet lead, £39. 10s. ; lead pipe £40 (usual träde allowances to apply). 


Work of Chambers of Commerce. 

The status of Chambers of Commerce throughout the United 
Kingdom, which has already been considered by a special com- 
mittee of the Association of Chambers of Commerce, will be further 
considered at a meeting in October, when the presidents and sec- 
retaries of the various Chambers will be invited to attend. 

Much encouragement has already been given to the promoters of the 
movement for extending the scope of the work undertaken by Chambers 
of Commerce by the recent decision of the Foreign Trade Department 
of the Government to entrust to the Chambers throughout the country 
(through the Central Association in London) certain work which the De. 
partment was of opinion could best be discharged through their agency. 

* * * * 
Registration of Business Undertakings in Italy. 

A Decree, dated July 18, provides that the notification of the 
establishment of a commercial or industrial business prescribed by 
Law No. 121 of March 20, 1910, in accordance with the regulations 
approved by the Decree of Feb. 19, 1911, must be given in writing, 
ard must show, in addition to the information already required bv 
these regulations, the nationality оѓ each of the partners in unlimited 
liability companies, of the joint partners in partly limited ard partly 
unlimited liability companies, ard of each director in limited liability 
companies. Persons born in countries in which their nationality 
is not lost by reason of their acquisition of foreign nationality must 
notify their original and acquired nationality. Firms and com- 
panies existing at the dateiof the Decree must, before Sept. 30 
present to the Chamber of Commerce and Industry of their respective 
districts a written notification of their nationality, even if they have 
_ already given notice of this. 

* * * 


Trade Marks in Argentina. | . 


The British Chamber of Commerce in Buenos Ayres recently sent 
a letter to the Association of Chambers of Commerce of the United 


Kingdom, asking the latter to call the attention of British “firms to - 


the necessity of registering their trade marks in Argentina. 

The letter states that German firms are registering English words 
and phrases as trade marks there, including well-known British marks. 
Protests by reputable British trade mark agents (furnished with proper 
power of attorney in Spanish and legalised by the Argentine Consul) 
are generally successful. Mr. John Ballantyne, River Plate House, 
London, E.C. 2, has been supplied with forms in which the power of 
attorney should be drawn. 

* * $ * 
Australian Metals. | 

According to a recent statement by the chairman of the Sydney 
Metal Exchange, the Federal Government propose that all minera!s 
prcduced in Australia will in future be treated in Australia. 

An exchange similar to the London exchange is to be established, and 
instead of metals being sold to London they will be sold to Sydney and 
Melbourne. Mr. Hughes is endeavouring to fix a standard price for 
copper for three years, and if the smelters are willing to heat all grades of 
tin ore at a fair price he is prepared to stop the exportation of tin ore for 
all time. The Government has already made arrangements for fixing 
the prices of zinc for 10 years, and in regard to rare metals a scheme is 
under consideration whereby the Government will take over the whole 
of the tungsten production at the world's current prices, It is also 
announced that Australia will probably have a representative at the 
Material Resources Bureau in London. 


ж * Ф 
Swedish Industries. 

In a survey of Swedish industries the * Financier " points out that 
the war has intensificd many industries in Sweden, and the move- 
ment began some years ago is apparently a permanent irdustrial 
policy. Sweden will not only buy more raw materials and improved 
machinery and factory appliances, but also compete more vigorously 
in its own and in foreign marfets. Technical education, increased 


~ 


shipping and banking facilities, the establishment of selling agencies 
at home and abroad, the careful preparation of trade literature, and 
other aids аге all tending in the same direction. | — 2r X. 
Sweden has benefited by the return of many engineers and other 
factory employés of Swedish birth who have been trained in the United 
States and other countries. Increases in capital were made during 1916 
by about 600 joint-stock industrial and trading companies, the new 
issues amounting to £12,966,400. With a scarcity of coal the country 
has relied chiefly upon charcoal in the smelting of iron. ' In recent years a 
number of electric furnaces have been built. 'The cost of iron smelting 
with charcoal and with electric current haa confined these methods to the 
making of pure ores for high-grade iron and steel. Rails, plates and 
structural iron are made at some Swedish works from ore smelted with 
foreign coke, but much of this class of material is still imported, as is 
practically all foundry iron needed in the country. A new company, 


organised to supply these requirements, has one blast furnace with coke 


works representing an investment of $2,000,000 ready for operation. 
Two more furnaces with steel works and rolling mills are soon to be 
built, but the coal will be imported. The exports of pig-iron in 1915 and 
1916 were 5,994,000 and 5,539,000 tons respectively. The Swedish iron 
industry has been fostered by the Iron Institute of Sweden, an organisa- 
tion dating from the middle of the eighteenth century, which advances 
capital in the form of loans to assist those engage in the industry and 
grants considerable sums to be used in research in connection with 
mining and other tecnhical schools, in exhibits at domestic and foreign 
expositions, &c. It employs technically trained experts to assist mem- 
bers of the association, 

In the electrical industry, represented by several important concerns, 
there has been consolidation, increase of capital, rapid growth and the 
diligent seeking of new markets. At Stockholm is carried on the exclu- 
sive manufacture of Diesel engines of both stationary and marine types in 
sizes from 12} в.н.р. to 2,000 B.H.P. 

Of the available water power in Sweden, estimated at 6,000,000 H.P., 
about 15 per cent. has been utilised. The number of hydro-electric 
plants in operation or in process of construction in 1915 was 453. Water- 
power is employed to produce approximately one-half the total annual 
value of Swedish manufacture. Among the industries using it in 1915 
were the following : Timber and pulp, 260,000 н.р. ; iron, 235,000 н.р. ; 
electro-chemical, 90,000 н.р. ; and textile, 40,000 н.р. The total power 
developed from coal and oil for industrial purposes is about 400,000 н.р. 
Of the installed water and steam power about 60 per cent. is trans- 
formed into electric power. | 

Industrial prosperity in 1916 would have been unparalleled but for the 
shortage in raw materials. The wood pulp industry, dependent upon 
Norway for its supply of sulphur pyrites, could obtain only a limited 
amount, and it was exceedingly difficult to import substitute material 
from the United States. Machine shops and shipyards were unable to 
import sufficient metals for their needs, and the scarcity of rubber not. 
only closed factories dependent upon rubber for raw material, but also 
put out of commission practically all the automobiles and taxicabs in 
Stockholm city and district. : | 

* Ф * s 


Japan's Commercial Progress. | 

In the first half of the current year there was a great increase in 
the values and quantities of manufactured goods exported from 
Japan. In most industries there was an expansion of enterprise 
which necessitated an increase in the aggregate of capital employed. 
The " Financier” states that the total capital stock of various 
partnership and joint stock companies projected during the first 
six months of 1917, including capital increases of existing concerns, 
is estimated at £56,000,000, which is 100 per cent. in excess of similar 
projected investments during the corresponding period of any pre- 
vious year. Of the total mentioned, £19,000,000 was for manufac- 
turing industries, £11,200,000 for banking, £5,600,000 for mining and 
£4,100,000 for electrical engineering undertakings. 

* & ж Жж. 


US.A. Copper Situation. 


The copper statistics of the United States for the first six months 
of the current year show consumption far in excess of production, 
with an increase of over 3 cents a pound in cost of production over 
the first half of 1916. | 

The copper production of the mines and smelters which market their 
output through the United States was 1,266,377,000 Ib. in: the first 
six months of 1917. The refineries’ output of merchantable copper 
metal, including crude copper marketed without passing through the 
refineries, was approximately 1,200,000,000 Ib. during this period. The 
consumption of copper was at least 1,315,000,000 lb., including 
615,000,000 Ib. of copper ingots, &c., exported; 180,000,000 Ib. of 
copper in brass exported, and at least 520,000,000 lb. of copper con- 
sumed in the States. The six months’ consumption of copper exceeded 
the refineries’ output by 115,000,000 1b., and exceeded the mine-smelter 
output by over 48,000,000 lb. 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Bootle.—Last week the Council considered a recommendation of 
the Electric Power and Lighting Committee to approve estimates of 
expenditure of £71,000 to be incurred after the war on works and 
plant required in: connection with the electricity undertaking, and 
to apply to the Local Government Board forsanction to a loan of that 
amount. . . 

Mr. Е. W. Kma (chairman of the Electricity Committee) said the 
resolution was brought forward in reply to an inquiry from the Local 
Government Board asking the amount of work required by the Corpora- 
tion after the war, and the estimate was only provisional. Undoubtedly 
more plant would be required. They must mect the demands of the 
town and others who contemplated coming in for new sites, and only a 
short time ago business which would have demanded a supply more than 
equal to the present output had to be refused. Their plant was so over- 
loaded that they were generating something like double the capacity 
they should. 

Ап amendment moved by Ald. Smith, that expert advice be obtained, 
was carried. 


Royton (Lanes).— The Council at their last meeting discussed the 
prcposed agreement for the supply by Oldham Corporation of 
electrical energy to the Rcyton and Crompton districts. 

The heads of the agreement were approved, subject to the Royton 
Council having з transformer station in their own area, and to their 
being advised by their Parliamentary agents that the agreement, would 
not prejudicially affect their rights in re-leasing the tramways when the 
time came. | 


Sheffield.—Extensions of mains are to be carried out at an esti- 
mated cost of £7,100. 

Cf the total. £5,202 are to be spent in extensions to Messrs. Kavser 
Ellison & Co.'s works. A plot of land adjoining the Neeppend power 
station is to Be purchased. at £125. . 

The Finance Consultative Committee has approvell proposals of the 
Electric Supply Committee with regard to spending £560,000 on the 
Blackburn Meadows power station, installing machinery, &c. 


GENERAL. 


Coal Distribution and Electricity Works.—Mr. A. J. Blackler 
stated at the meeting of Torquay Council last week that the elec- 
tricity department had made a favourable contract for coal extend- 
ing till next August, but the Government had ordered that the con- 
tract must be set aside, and that they must procure their coal nearer 
than Yorkshire. 

At the meeting of Dunde> Electricity Committee on Monday the 
convener (Mr. Nairn) explained that they had got notice that the 
company which supplied them with coal was to do so no longer, and 
that they had been allocated to a company that had only a fourth 
of the output of the other. They had been writing for a fcrtnight 
about it. е 

Bailie Nosie, Convener of the Coal Committee, said if the Electricity 
Committee was in trouble about coal it should write to the Coal Com- 
mittee—it should take advantage of the machinery set up by the 
Government. | | 

Increased Charges for Electrical Energy. 
= Stratford-on- Avon Council has referred to a special committee а pro- 
posal by the local electricity supply company to increase its charge for 
current for lighting from 6d. to 64d. per unit. 
" West Hartlepool Tramways Committee has agreed to an increase of 
15 per cent. in the charge for current for the tramways. : 

The Richmond (Surrey) Electric Light & Power Co. has increased its 
charges by 15 per cent. as from Aug. 22. 

Maidsto:e.— The Council has decided to increase the salary cf 
Mr. E. E. Hoadley, borough electrical engineer, from £500 to £550 
per annum as from July 1, and those cf Mr. H. Wilson, mains super- 
intendent, to £190, and Mr. G. E. Wintle, station superintendent, to 
£185 (inclusive of all bonuses), as from July 15. | 

Meltham (Yorks.)— The Yorkshire Electric Power Co. havirg 
intimated its willingness to negotiate for a supply of electrical energy 


for Meltham, the Urban Council has referred the matter to its’ 


Lighting Committee. 
Perth.—The demand of the employees of the electricity depart- 
ment for increased wages has been referred to arbitration. 


Walsall. An appeal is to be made against the assessment of the 
Wolverhampton-street' works on the ground that since the Birchills 
generating station commenced to operate the former station is over 
assessed. 


Wi£a».—In presenting the minutes of the Electricity Committe 
last week «the chairman (Ald. Grimshaw) gave some particulars of 
the present position of the electricity undertaking and of the progress 
made. 


/ 


Referring to the question of the interconnection of electricity under: 
takings, he asked members to keep an eye on the question, because they 
were afraid that it might not always be to the best interests of a town such 
as Wigan. Several proposals had been: made by the engineer (Mr. R. 
Owen) for increasing the revenue by putting upon the smaller consumers 
some of the responsibility for their position. ‘They considered that small 
consumers had been obtaining their services at a smaller rate than it was 
possible for them to supply. Mr. Owen had realised the sum of £1,278 in 
respect of the sale of scrap copper, brass, lead and iron which had been 
lying about the yard. Out of the amount realised they had decided to 
pay £300 for the intake tank for the new condenser, leaving about £900: 
for the suspense account. 

From the balance-sheet of the last year they would see that they had 


burned 2,400 tons of coal less, but the price was £371 more, and the out- 


put was nearly a million units more than the year before. Coal, water, 
oil, wages, engines, boilers, and other machinery cost the department 
£23,000, againet £12,000 the year before. They had to pay £700 to the 
bank for increased interest on their deficit. The returns showed a loss 
of just over £7,000, and as they had a leeway of £5,000 to make up to the 
Lancashire Electric Power Co., the adverse balar ce for the prospective 
year ending March 31 next was about £12,000. The increased price: 
would bring them £800. and the 7} per cent. they had put on the lighting 
would realise about £400, so that the prospective deficit they would have 
to face would be £10,800 net. 

Wolverhampton.—At Monday's meeting of the Corporation the 
chairman of the Electricity Committee (Councillor Thompson) 
announced that the gross profit of the electricity department for the 
past year was £27,776, and the net profit £2,121. 

Mr. THOMPSON said the expenses had increased. The station had beer 
run with a loss in electrical current very much less than in the previous 
year. The reserve fund for so large an undertaking was inadequate, and 
he hoped it would be added to. He did not know what the position 
would have been had the committee not ordered more machinery somo 
time back. There had been delay in its delivery. but he was glad to say 
it would be running a few weeks hence. The demand for current had 
increased by leaps and bounds. 
furnish a good return. During the year they had increased the output of 
current, and at the same time had reduced the management charges. 
They had not increased their charges as they should have done; as æ 
consequence consumers had benefited at the oxpense of the reserve fund. 


LIGHTING AND INDUSTRIAL POWER. 


Aberdeen.—The Plans Committee of the Town Council has passed 
the plans for an electric power station at the paper mills of the 
Donside Paper Co. | 


Hydro-Electric Power in Ireland.— Last week Antrim County 
Council received and adopted a resolution of the Dublin section of 
the Institution of Civil Engineers which requested the Board of Trade 
Electrical Committee to take steps to ascertain the various places in 
Ireland where hydro-electric power is obtainable and the amount of 
power at each place, with the data giving the volume of water at 
different times of the year. ` 


Lye. (Staffs).—The Urban Council, having failed to secure г. 
reduction of £10 in the amount of £160 charged for unlighted lamps 
by the Stourbridge municipal gas department, has decided to give 
віх months" notice to terminate the public lighting contract, and has 
made arrangements with the Midland Electric Corpn. for Power 
Distribution for the lighting of seven lamps electrically. It has 
been suggested that the Urban Council should carry out after the 
war the provisions of ite electric lighting order. 


. ELECTRIC TRACTION. 


Aberdeen.— The salary of the general manager of the tramways 
(Mr. В. $. Pilcher) has been increased from £500 to £550 per annum,. 
with a further increase of £600 on Aug. 1, 1918. | 

Bolton.—Fcur tenders for the supply of a 2-ton electrically-pro* 
pelled vehicle are being considered by a sub-committee of the Elec- 
tricity Committee. 

Cardiff —The Corporation has approved plans, prepared кын 
City Engineer, for the conversion of premises into an electric vehicle 
garage. The estimate of £50 for the necessary charging plant has 
also been approved. ` 


Charging Stations for Motor Vehicles.—The Chief C mmisstoner of 
Police has issued to the highway authorities in the Metropolitan 
‘Police district а circular, of which the following is an abstract :— 

А ‘problem on which the Commissioner feels that an interchange of 
views between the local authority and the police might prove advan- 
tagcous is that of the supply to motor vehicles on the road of fuel. water, 
power, &c., and it is likely to demand urgent attention after the wat, 
when motor traftic, especially the heavy variety, will increase in volume. 
Owners of steam wagons have been agitating for roadside supplies of 
water, and now advertisements are appearing of installations for the 
supply of petrol by flexible hose from a stand-pipe on the footway. 


He believed that the new outlay would . 
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(Power for electric trucks can be supplied in the same way. and doubtless 
attempts will be made to secure permission from local authorities to 
.cbarge vehicles from plugs by the roadside. A later development is the 
running of petrol engines on ordinary gas, and the same facilities are 
likely to be asked for in this case also. 

]t is obvious that there is great objection, even if an inevitable result 
were not the congregation of vehicles at any particular spot, unless the 
places have been selected after the most careful consideration. ' 

In most districts where there is appreciable pedestrian traffic the pave- 
ments are already too narrow to meet the present demand. Public 
service requirements involve a portion of these congested pavements 
being utilised in various directions for lamp- posts, pillar-boxes, sand- 
bins, &c., and any further encroachment of their limited space for what 
are private purposes, although in many cases useful purposes, should be 

‘jealously regarded. 

It will be advantageous to consider the question in all its bearings as 
soon as possible, in order that a definite policy may be formulated before 
the conclusion of the war, and before the question is complicated by the 
erection of isolated installations. and therefore the Commissioner invites 

the co-operation of the highway authorities in considering the subject, 
and he invites their observations upon it. 


Electric Vehicle Results at Be.fast.'—4A report by the city elec- 
trical engineer, Mr. T. W. Bloxam, to the Tramways and Electricity 
Committee, u on electric compared with petrol vehicles, was pre- 
sented to the City Council last week. " 

The report states that in May, 1915, the department commenced 
‘using an electric wagon with Edison battery in place of a petrol-driven 
wagon for the ordinary repair work of the overhead equipment, and a 
material saving in cost had resulted, as the greater facility for starting, 
stopping and manceuvring in traftic more than counterbalanced any loss 


of time on the road, unless the journey was to a distant part of tho city. 


During the 2} years ended July, 1917, the electric wagon ran 7,398 miles, 
‚апд used 6,651 units of electricity (0:89 units per mile), the cost per unit 
for the past year being 1:1374. per unit. The petrol vehicle ran 5,800 
miles, and used 1,621 gallons of petrol (0:28 gallon per mile), the cost per 
gallon being 2s. 32d. Therefore, during the year to March, 1917, the 
‘electric " cost 1-01d. per mile for electricity, and the ‘ petrol ” cost 
7.774. per mile for petrol, a difference of 634. per mile, or £70 per annum. 
The repairs required by the “ electric " are substantially less than those 
necessary for a petrol vehicle. The only repair done (the re- winding of the 
armature of the motor) was the result of an accident. Certain firms in 
the city have for some time realised the considerable saving that can bo 
effected by the use of commercial eleetrie vehicles. Опе firm has two 
-5-ton Edison battery lorries, two l.ton Edison battery delivery vans, 
and one 4-ton Edison battery delivery van in use. These are charged 
by this department during the night, and represent a revenue of about 
£200 per annum, without involving the department in any additional 
capital expenditure for machinery or mains. 

Middlesbrough.—The Imperial Tramway Co. recently increased 
tramway fares by 50 per cent., but the Hackney Carriage Committee 


‚ €f the Corporation is endeavouring to get the company to revert to 


the old fares, or at least to introduce penny stages. 


Munitions Tribunal.— Belfast Municipal Employées.—Last week a 
general munitions tribunal for Belfast and North East Ireland was 
held by Mr. R. W. W. Littledale, K.C. Belfast Corporation charged 
32 employés in the electricity department with having contravened 
the Munitions of War Act, 1915, by taking part in a strike in connec- 
tion with a difference as to terms or conditions of employment with- 
out such differences having been reported to the Board of Trade. 

Mr. A. J. LEw s, for the Corporation, said the men had no semblance of 
& grievance, either as to wages or conditions of employment. The 
defendants were employed in the electricity department, and on Aug. 23 


they wired to the Town Clerk at the City Hall that they were going out on 
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strike at 6.30 the next morning because the tramways manager had 


reduced the wages of other men. | 
Mr. Т. W. ВгохАМ, manager of the electricity department, gave 


formal evidence, and it was brought out in: cross.examination that the 


strike was in sympathy with a grievance suffered by electrical men in the 
tramways department. 

Mr. Brack, for defendants, said the employés in the two departments 
were interchangeable, and defendants were directly interested in the 
dispute in the tramways department. After a short adjournment, Mr. 
Lewis announced that the defendants had agreed to go back to work 
unconditionally. The Chairman said had the cases gone on he would 
have felt it his duty to impose very heavy fines. The order of the Court 
was that the men should go back to their work on the following day (Sept. 


5), and continue at their work until such time as the cases were finally 


posed of by the tribunal. The Court then adjourned for a fortnight. 

Tramway Assessment.—The Assessment Committee of Brentford 
Union has had under consideration an appeal from the London 
United Tramways (Ltd.) for a reduction of their assessment. 

The present assessment, which was confirmed some years ago by the 
Divisional Court and the Court of Appeal, is £40,537 gross, £10,302 


Tateable. The grounds of the company’s appeal are depreciation and 


falling off in the patronage of the lines. The Guardians’ assessor (Mr. 


R. C. Lowe) reported that the company asked for a great reduction — 


ractically to nil. The Guardians were unable to agree to the new figure. 
had been furnished with a copy of the official statement prepared for 
the Receiver for the debenture holders. 
d been. unable to set aside much for repairs of rolling stock. Mr. Lowe 


It showed that the company - 
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said he did not know the fares were, going to be increased, and if they 
were, it did not follow there would be profits. The further consideration 
of the matter was deferred. | | | 

Walsall.—The parcels rates on the Corporation tramways are to 
be increased. 

Women Tramway Employees.—Of a total staff of about 5,000 
persons employed by the Glas ow tramways department, about 
2,500 are women. 

These include 1,360 conductors, 400 drivers, 13 switchboard attendants, 


‚6 street switch box inspectors and 490 cleaners. 


IMPERIAL NOTES. 


Australasia.— The “ Australian Mining Standard" says the Elec- 
trolytic Refining & Smelting Co., of Port Kembla (N.S.W.), has 
issued a circular to its shareholders, pointing out that the British. 


Ministry of Munitions will not pay the current market price for elec- 


trolytic copper (£140 per ton), end that, until further notice. the 
company’s price will be £112. 5s., subject to tariff, charges, £2. 8s. 4d. 
being deducted to cover cost of delivery from Kembla to Sydney, 
and for interest charges during the period of treatment. | 

Treatment and realisation charges vary from 4s. 6d. to 68. per unit, 
according to the class of ore, and on an average of 5s. per unit the return 
to the producer is £114. 13s. 4d., less £25. Those copper companies: 
which have sold their output to the British Government in advance of 
production are not affected by this notification. 

Trouble which threatened recently between Melbourne City Council 
and its electrical employés was averted by a conference between the 
Electric Supply Committee and representatives of the Trades Hall Dis- 
putes Committee and the Federated Enginedrivers and Firemen's Asso- 
ciation The following are the daily wages finally agreed upon, the rates 
demanded (where different) being given in parentheses: Enginedrivers 
]3s. 6d. (13s. 9d.), Assistant enginedrivers 12s. 6d., leading firemen 
12s. 6d., firemen 11s. 6d., trimmers 10s. 6d., coal conveyer attendants 
lls. (12s.), switchboard attendants 13s. (138. 6d.), sub-station attendants 
12s. 6d., dynamo attendante 10s. | 

In the Equity Court, Sydney, recently, Mr. Justice Harvey made, оп 
the application of the General Electric Co. and the British General Elec- 
tric Co., and order restraining J. Ossawa & Co., of Sydney, from infringing 
their trade mark. 

The Federal Minister of Works and Railways (Mr. W. A. Watt) re- 
cently inspected the station set up by Mr. J. G. Balsillie, at Bookaloo, 
for the accommodation of his rain-producing plant, which the Federal 
Government has already taken over. The results achieved, it is said, 
have been so satisfactory that contracts are likely to be completed 
shortly for the erection of additional stations. Already other stations 
have been installed along the railway routes, besides that at Bookaloo. 

Mr. J. E. Carne, Government Geologist, in his report on the tungsten 
mining industry of ‘New South Wales, records wolfram at Nangerybone, 
Mount Tallabung, and Eremeran Range. Recently, Mr. L. J. Jones, 
assistant geological surveyor, was sent to examine and report upon an 
occurrence of the metal about two miles west of Nangerybone homestead, 
on Eremeran Station, County Mouramba, and about 28 miles south-east 
of Nymageo, and 11 miles north-west of the Eremeran Range. He de- 
scribes the country rock as typical granite traversed by quartz veins, to 
which the wolfram appears to be confined, aa it has not, so far, been 
found as an impregnation in the country. The reefs vary from 21 in. 
to 11 in. in width, and have been proved for lengths varying from 1 chain 
to 6} chains, and in the latter case, with the exception of occasional 
short blanks, the wolfram persists for the entire length proved, while in 
other cases the metal is irregularly-distributed, lean in parts with occa- 
sional rich bunches. Further developmental work is necessary to prove 
the permanency of the deposits and whether they can be profitably 
exploited. 

A party prospecting for molybdenite on Mount Marsden, about 17 
miles south of Lithgow, have discovered a strike of payable ore in three 
places., The party are preparing to work in a larger way than hitherto. 
Another good molybdenite claim is that owned by the Havalah Molyb- 
denite & Wolfram Co., some distance from Lithgow, in the direction of 
Mudgee. There are both molybdenite and wolfram in the lode, which 
generally are found together in the ore. 

T he sale to the Thermo- Electric Ore Reduction Corpn. of wolfram and 
molybdenite mines in Queensland was negotiated by Mr. Fred. G. Brown, 
who visited London for that purpose. The Thermo-Electric Co. proposes 
to instal u»-to-d ite machin«ry {or working the mines to their maximum 
capacity. Some of the mines have not been worked for years. The 
machinery to be installed would include four 250 n.r. Diesel oil engines, 
and a complete electrical installation. It is also intended to increase 
the reduction plant from the present 10 head to 40 head of stamps, апа. 
it is hoped thereby to increase the production of wolfram in the district 
alone from 200 tons to at least 1,000 tons per year, with a corresponding 
increase of molybdenite and bismuth. The company is also negotiating 
for the purchase of the Mount Carbine wolfram mines, situated at the 
back of Cairns. For two years prior to the outbreak of war these mines 
produced 600 tons of wolfram, but for two years after the opening of hos- 
tilities only 100 tons were produced. At these mines the minimum 
capacity would be 500 tons of wolfram per annum. The Therano Corpn. 
proposes to spend £150,000 on the properties acquired at Wolfram Camp, 
and, if the place warrants it, the company would still further increase the 
productive powers of the mines. The world's output of wolfram is said 
to be about 8,000 tons, and of molybdenite about 400 tons, 
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Coal Prices.— The Controller of Coal Mines has taken the oppor- 
tunity afforded by the introduction of the Coal Transport Reorganisa- 
tion Scheme on Monday, Sept. 10, to cancel all contracts for coal 
for inland consumption on that date, so that there shall be a general 
review of colliery companies’ and wholesale merchants’ prices. We 
give below an abstract of the Wholesale Coal Prices Order issued 
by the Board of Trade on Sept. 5 :— 


l. The price at which a factor or merchant may sell coal in railway 
enon or barge load or cargo to a consumer . . . shall, except as here- 
under provided, not exceed the pit price chargeable by the owner of the 
mine at which the coal was produced, or in the case of washed fuel the 
price chargeable for the fuel at the washery by the owner of the fuel by 
whom or on whose behalf it was washed, in addition to the actual cost of 
` transport (in which cost no charge shall be made by the seller of the coal 
in respect of office expenses, salaries or other overhead charges or loss in 
handling) by more than the following amounts: (a) Coal purchased by 
railway companies in Great Britain for consumption on locomotives, 
3d. per ton ; (b) coal purchased by railway companies in Great Britain 
for other purposes, and (c) coal consumed in national factories, 6d. per 
ton; (d) coal consumed in gas and electric supply undertakings in Great 
Britain, 9d, per ton ; (e) coal sold to retail merchants in Great Britain 
for re-sale by them, 1s. per ton; (f) all other coal, including all coal sold 
for consumption in Ireland, 1s. 3d. per ton, except that where coal sold 
direct to a consumer not having rail or wharf accommodation, who makes 
his own cartage arrangements, is delivered in railway wagon by the factor 
or merchant in quantities less than 30 tons, the amount chargeable in 
addition to tho price at pit or washery and the transport charges as above 
defined shall be 2s. per ton, unless the consumer has ordered not leas than 
500 tons of the coal in question for delivery over the following 12 months 
Provided that (i.) where coal is dealt with by more than one factor or 
merchant before reaching the consumer or retail merchant the above 
amounts of 3d., 6d., 9d., 1s., 1s. 3d. or 2s. per ton respectively shall be 
divisible between the different factors and merchants, and each seller, 
except in the case of the final sale to the consumer or retail mercha nt, 
shall at the time of the sale inform the purchaser how much of the above 
amounts is included in the price, in order that the maximum price may 
not be exceeded ; (ii.) in the case of washed fuel, where loss of weight in 
transit is borne by the factor or merchant, & charge may be made by the 
factor or merchant in respect of such loss by way of addition to the price 
per ton at which the fuel is sold to the consumer, not exceeding in any 
ease 2 per cent. of such price; (iii) where the seller himself provides 
water transport, otherwise than by the charter of a ship subsequent to 
the date of this Order, the transport charges shall not exceed the rate 
current at the date of this Order ; (iv.) where payment is not made by the 
consumer or retail merchant before the date on which payment is due 
to the original owner bf the coal or within 30 days of delivery of the coal, 
whichever is the later, the factor or wholesale merchant may make a 
reasonable charge in respect of credit to the consumer or retail merchant. 
Provided also that the maximum charges specified in this article, includ- 
ing the transport charges, may be increased or reduced by the Board of 
Trade either (a) generally, or (b) as respects any particular class of busi- 
ness, Or (c) as respects the businoss of any individual factor, merchant or 
consumer, or (7) as respects any individual contract or sale. 

2, All contracts under which deliveries were being made or were due 
prior to Sept. 10 are abrogated, provided that notwithstanding such 
abrogation the seller shall, subject to any instructions which have been 
or may be given by or on behalf of the Controller of Coal Mines, continue 
to deliver to the purchaser, and the purchaser shall continue to receive, 
the coal during the period of the currency of the contract, and under the 
conditions and at the rates specified thereunder, unless otherwise agreed 
by both parties, and the price charged as from Sept. 10 shall not exceed 
the price chargeable under the contract in &ccordance with the provisions 
of the Price of Coal (Limitation) Act, and of this Order; provided also 
that in no case shall the price be increased without the consent of the 
Controller of Coal Mines, Any party to such contract may apply to the 
Controller for the variation of or relief against any term or condition of 
such contract. 3. If, in consequence of the provisions of Article 2 
hercof, the price to be paid by any person to whom coal is delivered is 
reduced by any amount, the price to be paid by any person to whom the 
coal is delivered in pursuance of any subsidiary contract shall be reduced 
by an equivalent amount unless the Controller otherwise orders. 4. This 
Order shall not apply to any sale of coal for export or any sale of coal for 
the manufacture of patent fuel for export or any sale of coal to be used 
on any ship. 5. No person shall sell or buy, or offer to sell or buy, any 
coal at a price exceeding the maximum price hereby fixed. 6. Where 
any dispute or difference arises between two or more factors or merchants 
as to the division of the amounts referred to in sub-paragraph (i.) of 


» 


Article 1 of this Order, such dispute or difference shall be referred to the - 


Controller. The decision of the Controller shall be final and binding, 
and the Arbitration Act, 1889, shall not apply thereto. 7. If any person 
acts in contravention of this Order, that person is guilty of a summary 
offence against the Defence of the Realm Regulations, &c. 8. The 
Controller . . . may suspend from time to time, and for any period, and 
in any district or part of a district, the operation of all or anv of the 
urticlesof this Order. 9. This Order shall take effect as from Sept. 10, 1917. 
E. C. C. Workpeople’s Hospital Fund.— At the recent annual general 
meeting of the Electric Construction Company's Workpeople's Hos- 
pital Committee, £189. 168, was allocated to local hospitals and 
in tititiong ' ; ; 


THE ELECTRICIAN. 


: of soap every time it is tipped over. 
‘ness is ensured, as it does away with the small pieces of tablet soap 


SEPTEMBER 14, 1917. 


Inquest.—At Derby on Tuesday an inquest was held on Harold 
Canham, electrical engineer at Messrs. Newton Bros, 

Evidence was given that deceased was connecting a motor to the source 
of supply for testing purposes, and was holding the copper bar with one 
hand and the framework of the switchboard with the other, when 
apparently he slipped and one of his hands came in contact with a live 
wire. Attempts at resuscitation proved unavailing. ` 

John Husbands, test bed foreman, said the rule was that the current 
should be off before the operation in which deceased was engaged was 
commenced, and he thought that deceased must have turned the current 
on unthinkingly. The voltage was 400, which was not necessarily suffi- 
cient to kill à man. 

A verdict of ‘‘ Accidental death ? was returned, 

Liquid Soap.—In the case of large employers of labour the matter 
of soap supply often causes worry because of waste and the difficulty 
in regulating a sufficient quantity to each person. The adoption of 
liquid soap with the Automatic Distributor will, it is claimed, result 
in a satisfaction of these difficulties. 

The automatic soap distributor is fixed to the wall in & convenient, 
place over'the wash-bowl, and it delivers into the hand a fixed quantity 
In addition to convenience, cleanli- 


lying about and going down the drain-pipes. The soap, being a liquid, 
its application produces a more thorough action than solid soap, and at 
the same time removes the possibility or germs and poisons carried from 
one user to another. Liquid soap, which has been on the market over 
10 years, is supplied by the Globe Liquid Soap Co., 35, Farringdon- 
street, E.C. 4. 


Ministry of Munitions.—It is officially announced that the functions 


. of the Finance and Contracts Departmente of the Ministry of Muni- 


tions have been rearranged. Mr. John Mann, chartered accountant, 
has been appointed Controller of Munitions Contracts, and Mr. $. 
Dannreuther has been appointed Controller of Munitions Finance. 


National Labour Supply.—The Secretary of the Ministry cf Хайра} 
Service announces that the Minister of National Service has, by 
arrangement with the Minister of Labour, appointed Sir Herbert 
Edward Morgan, K.BE., as Deputy Director-General of National 
Labour Supply. . : 

Proposed New Association of Station Engineers.—A meeting of 
charge engineers of London electricity generating stations was held 
Jast week, with Mr. Chalmers Kearney in the chair, to consider the 
desirability of forming a new society to safeguard the interests of 
station engineers and technical assistants, and to expand their 
facilities for technical discussions and social intercourse. | 

Mr. Hearty gave a general outline of the proposed organisation of the 
society, which he suggested should be called the Society of Electrical 
Engineers, and its objects, which included those mentioned above, the 
abolition of the seven-day week, the provision of legal and financial 
assistance for members, &c. He moved :—'' That this meeting, repre- 
sentative of station engineers, form itself intp a society for the protec- 
tion of their interests," on the lines laid down. 

Mr. A. E. JoNES gave particulars of the constitution and objects 
of the existing Association of Electrical Station Engineers, which he 
thought would fulfil all the requirements of the promoters of the proposed 
new society, and he moved as an amendment :—“ That this meeting, 
consisting of representatives of the engineering staffs from electricity 
supply stations in the metropolitan area, considering that the need for 
their collective organisation is imperative, do hereby resolve to ally 
themselves with the London branch of the Association of Electrical 
Station Engineers." | 

Eighteen votes were recorded for the amendment and 15 for the 
resolution, and the former was declared carried. 


Trade Union Congress.— The sittings of the Congress at Blackpool 
were continued until *a*vrday last. 

The Whitley Report.—Discussing the interim report of the Whitley 
Commission on Joint Standing Industrial Councils, Mr. E. BEvIN con- 
sidered the question of reconstruction too big for the Parliamentery 
Committee to undertake, and he. proposed the appointment of a special 
committee to consider the matter. | : 

Mr. R. SwiLLIE said the Whitley report proposed to set up machinery 
to inquire into and settle disputes, if possible, before they reached the 
strike stage, and he could not sce that any real good would come of their 
setting up a Commission of their own for further inquiry. T housands 
of disputes might have been settled by negotiation if there had been 


-machinery for bringing the parties together. 


Mr. J. R. CLYNES, M.P., said the report offered the rank and file a 


chance of participating in the control of industry, and recognised that 


collective bargaining was essential. 

It was agreed that the matter be considered by a sub-committee of the- 
Parliamentary Committee. 

Shop Hours.—Mr. J. W. Burrows moved a resolution expressing 
satisfaction at the proposed extension of the Trade Boards Act to tho 
retail and wholesale distribution trades, and expressing the opinion that 
rates of wages should be based on a 48-hour week. The resolution was 


“carried. | 


The 48-hour Week.—A resolution, moved by Mr. J. JoNES, that on the 
termination of the war steps should be taken to reduce the working hours 
in all trades to 48 hours per weck, without reduction of the standard. 
rates of wages, was carried, | 
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Mr. J. H. Thomas, М.Р. said the National Union of Railwaymen would 
back all unions in the demand for a 48-hour week when the war was over. 

Conscription of Wenlth.—A resolution moved hy Mr. J. Lovatr that it 
is necessary to conscript the wealth of the nation, and that the Parlia- 
mentary Committee endeavour to secure the passing of an Act to achieve 
that object, was carried. 

Demobilisation.— Mr. HavELock WiLsox said the dock workers called 
' for demobilisation to be based on co-operation of trade unions with 
employers’ associations, and for State maintenance for returned and 
displaced workers until employed at full rates of pay. 

Free Trade.—A resolution was moved by Mr. T. E. NAYLOR expressing 
the opinion of the Congress that the economic conditions created by the 
war had in no way weakened the case for Free Trade as the surest founda- 
tion for world prosperity and peace. On а card vote the resolution was 
carried by 2,339,000 votes to 278,000. 

International Labour Orqanisation.—Mr. ARTHUR HENDERSON said he 
would rather consult with the German minority before peace than with 
the representatives of a discredited autocratic Government when military 
victory had been secured. The Stockholm proposal was not dead, and 
possibly .before many days or even hours it would be found that the 
Parliamentary Committee of that Congress and the Executive Committee 
of the Labour Party had taken the first steps to secure a resurrection. 

The Fresident a-nounced at a later stage that the Parliamentary 
Committee had met the Executive of the Labour Party and had 
arranged for a further meeting оп Хер‘. 250r 27 betwen the Executive 
of the Labour Party and the new Perliamentarv Committee. The 
Perliamentary Committee would take their own decision. 

Unemployment Insurance.— The ‘Umpire has decided that con- 
tributions are payable in respect of 

Workmen engaged wholly or mainly in the manufacture of accumulator 
cell boxes or of lead linings for such boxes. 

Workmen engaged in making wrought or welded iron pipes for use as 
telegraph poles. 

Contributions are not, however, pavable in respect of 

Switchboard attendants and workmen engaged wholly or mainly in 
minding, tending or driving electrical machinery in connection with un- 
insured trades. 

Joiners engaged wholly or mainly in making by hand wooden drums 
for electric cables. 

Workmen engaged wholly or mainly in making vulcanised fibre parts 
of electric light fittings which are not intended for use in war. 


EDUCATIONAL. 


King's College (University of London).— There are complete courses 
of study (extending over three or four years) in civil, mechanical and 
electrical engineering for the engineering degrees of the University 
of London and for the diploma and certificate of the College. The 
four years’ course provides, in addition to the academic training, 
opportunity for practical training in `* works.” Considerable addi- 
tions have been made to the engineering department, including a 
large drawing-office and lecture rooms for the mechanical and civil 
engineering departments, and lecture theatre and rooms for research, 
including wireless telegraphy, for the electrical engineering depart- 
ment. ‘There are five well equipped laboratories for the purpose of 
teaching and research. The next term begins on Oct. 3. Full 
particulars may be obtained from the Dean, or the Secretary, King's 
College, Strand, W.C. 

Armstrong College, Newcastle-on-Tyne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &с, 
Particulars can be obtained from the secretary, Mr. Е. Н. Pruen, M.A. 


City and Guilds Technical College, Finsbury.— The next entrance 
examination will be held on Sept. 18. "The training is adapted to 
the needs of pupils from secondary schools above the age of 15 and 
men who, having served a pupilage or apprenticeship in works, desire 
to go through a more systematic training. There are engineering, 
electrical, physical and chemical laboratories and dynamo rooms. 
The professor of electrical engineering is Prof. W. H. Eccles, D.Sc., 
A.R.C.S., M.IL.M.E. Programmes may be obtained from the Regis- 
trar of the College, Leonard-street, Finsbury, E.C. 


Royal Technical College, Glasgow.—The session 1917-18 begins on 
Sept. 25. The diploma of the college is granted in civil, mechanical 
and electrical engineering, mining, naval architecture, chemistry, 
metallurgy, &c. The diploma course extends over either three or 
four sessions. The college is affiliated to the University of Glasgow, 
and the degrees of the University in engineering and applied 
chemistry are open to its students. Prospectuses may be obtained 
from the Director. 


Manchester Municipal School of Technology, University o Man- 
chester.— At this school there are courses leading to the Manchester 
University degrees (B.Sc.Tech. and M.Sc. Tech.) in the Faculty of 
Technology in the departments of mechanical, electrical and sanitary 
engineering, chemical industries, textile industries, printing and 
photographic technology and architecture. Prospectuses may be 
obtained from the Registrar. 


ee 
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South-Western Polytechnic Institute.—Complete three years’ day 
courses, leading to a diploma or university degree in electrical engi- 
neering, are provided at this institute. There is also a four years’ 
evening course suitable for electrical engineering and electrical 
installation examinations of the City and Guilds’ Institute, com- 
mencing with the next session on Sept. 24. Particulars may be 
obtained from the secretary, Manresa-road, Chelsea, S.W. 3. 


Battersea Polytechnic.—In the electrical engineering department 
there are day courses for the B.Sc. (Eng.) of London University and 
for the Polytechnic diploma. There are also evening courses in 
d.c. and a.c., electrical design, generation and transmission, elec- 
trical costs, electric lighting and illuminating and electric traction. 
Sectional calendar ld., post free 2d. Calendar of evening classes 
gratis on application to the secretary. 


TENDERS INVITED AND ACCEPTED. 


Incandescent Lamps. 

The CoMMISSIONERS OF Н.М. Works, &c., invite tenders, from 
manufacturers only, for the supply of incandescent electric lamps 
during the period ending Sept. 30, 1918. Forms of tender, conditions 
of contract, &c., from the Controller of Supplies, King Charles-street, 
Westminster, S. W. 1. Tenders by 11 a.m. Sept. 18 to the Secretary, 
H.M. Office of Works, &c., Storey’ s-gate, London, S.W.1. See also 


an advertisement. * 


Electrical Stores. 

WESTMINSTER Guardians require tenders by noon Sept. 19 for six 
months’ supply of electric lamps, fittings, &c., and engineers’ 
sundries. Forms of tender from the Clerk, Princes-row, Buckingham 
Palace-road, London, S.W. 1. 

MERTHYR TYDFIL Guardians require tenders by noon Sept. 24 for 
six months' supply of electrical accessories, oils. paints, &c. Forms 
of tender, &c., from the Master of the Workhouse or the Super- 
intendent of the Cottage Homes. 

Internal Telephones. 

MANCHESTER Guardians require tenders by Sept. 17 for the instal- 

lation of internal Telephones at their offices, All Saints’, Manchester, 


KEIGHLEY.—The Guardians have accepted the tender of C. Bell 
for electric wiring and fitting in the main block of the infirmary. 

. SHEFFIELD.—The Council has accepted the tender of the Staveley 
Coal & Iron Co. for 2,000 4 in. c.-i. cable pipes; and that of the 
British Electric Plant Co. for two boiler feed-pumps. 

WOoLvERHAMPTON.—The Council has accepted the following 
tenders for the Electricity Department :— 

Alley & McLellan, valves for pumping plant, £226; Rees Roturbo 
Mfg. Co., two motor driven pumps, £384; Electric Construction Co. - 
motors for boiler houses, &c., £1,271. 15s ; Film Cooling Towers (Ltd.), 
cooling towers, £5,444 : John Spencer (Ltd. ), feed water pipes, £280. 


APPOINTMENTS VACANT AND FILLED. 


London County Council invites applications for the position of 
charge shift engineer at their East Greenwich generating station. 
Commencing salary £250, rising by £10 a year to £300. Applications, 
on official form to be obtained from the Clerk of the Council, Council 
Hall, Spring Gardens, S.W.1, must be in by 1 p.m. of Sept. 24. 

A lecturer in mechanical engineering subjects and a lecturer in 
mathematics (preferably able to teach elementary physics) are re- 
quired for Wigan and District Mining and Technical College. Salary 
in each case £150, rising to £180, with war bonus of 10 per cent. 
Applications to the Principal, from whom particulars can be obtained. 

A whole-time teacher of engineering subjecte is wanted at the 
L.C.C. Hackney Institute, Dalston-lane London E.8. Salary £200. 
Particulars from the Principal Applications by 11 a.m. Sept. 19. 

An advertiser requires a works electrician as working foreman for 
large controlled engineering firm in West London district. Must 
have kgowledge of motors, telephones and lighting. 

A head designer and an assistant designer are required for Ad- 
See advertisement. 

A teacher of technical electricity is required for the Walsall 
Municipal Institute. Particulars from Mr. F. E. Thompson, Muni- 
cipal Institute, Walsall. 


“Mr. R. Collins, of Belfast, has been appointed engineer and manager 
of the Galway Electric Supply Co. 


BANKRUPTCIES AND LIQUIDATIONS. 

A supplemental dividend (1з. 6§d.) is payable at 26, Baldwin- 
street, Bristol, to the creditors of Geo. J. T. J. Parfitt, consulting 
electrical engineer, 11, Priory-road, Keynsham, near Bristol. 

A meeting of creditors of Michael Pal & Co. (Ltd.) (in liq.) will be 
held at the offices of Messrs. Whickham, Hunt & Co., 44 and 465, 
Tower-chambers, Moorgate, London, E.C., on Sept. 18. 
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FINANCIAL 


MUNICIPAL ACCOUNTS. 


Somer 

Aldershot.—The electricity department’s accounts for the year 
ended March 31 show total. capital expenditure £32,987 (increase 
£98), of which £15,593 has been redeemed. 

Revenue was £7,952 (£8,128), and total costs were £6,740 (£6,153), 
leaving gross profit £1,212 (£1,975). Interest required £437 (£629), 
and sinking fund £1,306 (£1,550), the net deficit being £530 (£204), or 
with £211 special expenditure in new buildings, &c., £741. 

The engineer (Mr. F. Garside) says in his report, fuel, with cartage, 
cost 1-32d. (-99d.) per unit sold, total costs were 3:494. (2:604.) and 
average prices obtained were for private supply 3:94d., and for public 


lighting 4-09d. Maximum load on feeders was 267 kw., and load factor. 


was 14:9 per cent. Units generated were 564,602 (decrease 111,618), 
and sold 460,252 (decrease 96,127). 


Dundee.—The accounts of the electricity department for the 
year ended May 15 show total capital expenditure £477,829 (increase 
£9,086), of which £359,591 is outstanding. 

Revenue was £76,355 (compared with £78,295 in previous year) and 
working expenses and special charges were £50,277 (£48,050), leaving 
gross profit £26,077 (£29,638). Interest required £15,716 (£13,635), 
expense of loans £546 (£493), sinking fund £13,672 ($12,971), proportion 
of expense of Dundee Boundaries Act, 1913, £280 (as in previous year), 
allowances to men on military service amounted to £1,033 (£1,065), 
&nd war bonus to £719 (£784), the total being £5,891 in excess of the 
gross profit. This is provided for to the extent of £3,244, by the balance 
from previous year, and £2,647 carried forward. Total maximum supply 
demanded 8,341 kw. Units generated 22,445,010, and sold 18,390,204. 

The tramway accounts for the year ended May 15 show gross capital 
Outlay £384,004, of which £110,902 has been paid off. The reserve 
or renewal funds amount to £97,820. Revenue was £76,347, working 
expenses were £51,016 (including £2,365 war allowances and bonuses), 
interest, and income tax required £11,272, and sinking fund £7,260, 
leaving net profit £6,799, disposed of as follows :—-renewals £3,600, 
depreciation £2,157, common good £1,000, reserve £42. Traffic revenue 
was 12-06ld. per car mile. and working expenses, including power, were 
8-5544. Passengers carried were 20,063,506 (compared with 19,626,640 
in previous year) car miles run 1,430,120 (1,415,887), and units used 
2,869,714 (—2-006 per car mile). 

. Hereford.—The accounts of the electricity undertaking for the 
year ended March 25 show total capital outlay £110,449 (increase 
£51,043), of which £28,642 has been repaid. 

Revenue was £9,907 (compared with £8,615 in previous year), and 
"working expenses were £7,857 (£6,694), leaving gross profit £2,049 
(£1,921). Interest required £1,164 (£1,204), and sinking fund £2,613 
{as in previous year), the net result being a deficit of £1,727 (£1,896). 
Average price obtained per uint was 1:673d. (1-554d.), coal and cartage 
‘cost 0-783d. (0-659d.), and total costs were 1-962d. (1:894d.), including 
interest and repayment of loans 0-637d. (0-686d.). Maximum load was 
576 kw. (575 kw.) and load factor 28-15 (26-55) percent. Units generated 
were 1,612,544 (1,596,599), and sold 1,420,674 (1,330,590). 

: Mr. W. T. Kerr, city electrical engineer, says in his report, average 
cost of coal was 19/2-4 per ton, including haulage, against 15/2 in pre- 
vious year. Notwithstanding the increase of 25 per cent. on the sale 
prices during the last year, the average price was practically equal to 
the increased cost of production. Many developments have taken 
place, an extension of plant having been sanctioned by the Local Govern- 
-ment Board, including a 1,000 kw. Fraser & Chalmer turbine with 
Siemens alternator and a rotary converter of 500 kw. This plant, with 
the necessary buildings, switchboard, transformers, boilers, mains and 
high-tension supply cables, cost £23,530. The extension was commenced 
in June, 1916, and the h.-t. a.c. supply was available by Oct. 4, 1916. 
‘Towards the end of September, 1916, further extensions were decided 
upon, including two further turbine generators of Ljungstrom type, each of 
1,500 kw., four more Stirling type boilers with superheaters, economiser 
*xtension to 296 tubes, fan draught underfeed stokers and duplicate 
feed pumps. The extension also included a ferro-concrete coal bunker 
plant of a capacity of 600 tons, with tipping-hopper and bucket con- 
veyer. The contract for the extension of the main h.-t. switchboard and 
other switchgear was placed with the British Thomson. Houston Co., 
the contractors for the rotary converter and the first section of the 
3,300 volt switchgear under the first extension. А contract for two 
additional cooling towers, increasing the water capacity at the works to 
approximately 500,000 gallons per hour, was let to the Premier Cooler and 
Engineering Co., and two additional h.-t. feeders of 15 in. section were 
laid by Callenders Cable and Construction Co., this work having now 
been completed some months. The capital involved amounted to 
£86,948. Of this £51,042 had been expended at the end of the financial 
year. The capacity of the generating plant when these extensions are 
completed will be 5,000 kw. of 3,300 volt 50 periods a.c. and 1,310 kw. of 
460 volts continueus current. Great attention has been called to the 
question of electricity as applied to agriculture, and the Hereford electri- 
city works has a leading position. The department has been asked 
to aid in experiments in electro-culture for the Imperial College of 
Science, to be conducted by the staff of that College on behalf of the 
Development Commissioners. Although sanction was received some. 
what late in the spring to proceed with the power line and apparatus, 
át is intended that the experiments will extend over at least three years. 
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MATTERS. 


COMPANIES’ MEETINGS AND REPORTS. 


cene cerae Rm 


BRITISH INSULATED & HELSBY. OABLES (LTD.)—At an extraordinary 
meeting on Monday a resolution was unanimously passed in favour of 


. the sub-division of the £5 preference and ordinary shares into five shares 


of £1 each. 

Mr. JAMES TAYLOR, deputy-chairman, who presided in the absence 
through indisposition of Dr. E. K. Muspratt, said the reason for the 
proposed change was that £5 shares standing in the market at £14 were 
not easy to handle if anybody desired to sell or died. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—The report for the yea? 
ended March 3] last shows, after making provision for depreciation and 
for the reduction of investments to market value and for war taxation; 
a profit of £35,459. Dividends amounting to 10 per cent. have been paid 
(tax free) on the ordinary shares, and the directors now recommend a 
transfer of £20,750 to reserve fund and to carry forward £15,323. 


VICTORIA FALLS & TRANSVAAL POWER СО. (LTD.)—The report for 
the past year states that net earnings were £800,026. After providing 
for jnterest and premium on debentures £239,705 and for depreciation 
and income tax (£305,713), there remained £254,607 net profit, which, 
with £161,568 brought forward, made a total of £416,175. The directors 
have transferred £150,000 to reserve fund, leaving £266,175. А dividend 
of 6 per cent. (less tax) on the preference shares was declared in Septem- 
ber for the year to Dec. 31, 1916. This absorbed £93,000, leaving 
£173,175, out of which the directors on June 21 declared a dividend 
of 5 per cent. (less tax) on the ordinary shares for the year to Dec. 31, 
1916, and, as the preference shares are entitled to share pro rata with 
the ordinary shares in surplus profits distributed until the preference 
shares have received a total dividend of 10 per cent. the directors also 
declared a further and final dividend of 4 per cent. (less tax) on the 
preference shares in respect of the year to Dec. 31, 1916. The above 
dividends absorbed £100,750, leaving a balance to the credit of the profit 
and loss account of £72,425, which is carried forward. Since the last 
report there has been no additional generating plant installed in the 
company's stations, All the plant has been in commission and has been 
maintained in an entirely satisfactory manner. 


NEW COMPANIES, &c. 


A шии 

AUTOMATIC & ELECTRIC FURNACES (LTD.) (148,419.)— Private 
company, reg. Sept. 7, capital £2,000 in £1 shares, manufacturers of and 
dealers in furnaces, plant and materials for the hardening or other treat- 
ment of steel and other metals, &c. 
E. P. Barfield. First directors are :— E. P. Barfield (managing director) 
and such others as the shareholders appoint. Reg. office: 6, Old Queen- 
street, S.W. : 


CLEMENTS, JEAKES & OO. (LTD.) (148,312.)—Private company. 
Reg. Aug. 25, capital £25,000 in 3,000 5 per cent. cumulative preference 
shares of £5 each, and 10,000 ordinary shares of £1 cach, to take over 
business carried on as ‘‘ Clements, Jeakes & Со., and to carry on the 
business of domestic, electrical and general engineers, electricians, 
founders, &c. First directors are J. H. Clements and G. B. Clements. 
Reg. office, 51, Great Russell.street, W.C. 

TUNGSTEN PRODUCTS (LTD. (148,344.)—Private company. Reg 
Aug. 29, capital £25,000 in £1 shares Кер. office: Caxton House, S. W: 

WATERCRAFT DETACHABLE POWER INSTALLATIONS (LTD.) (148,345) 
Private company. Бер. Aug. 29, capital £20,000 in £1 shares (12,500 
preference), builders of and dealers in engines and power plant for the 
propulsion of watercraft of all kinds ; electrical and general engineers, 
&c. First directors: E. W. Reid, Т. Н: Coggins and А. E. Hooke. 


CITY NOTES. 


— рл 
BROMLEY (KENT) ELECTRIO LIGHT & POWER CO. (LTD.)—An 
interim dividend of 4 per cent. per annum (2s. per share), less tax, has 
been declared on the ordinary shares for the past half-year. 


DUMBARTON BURGH & COUNTY TRAMWAYS CO. (LTD.)—The 
directors recommend a dividend of 3} per cent. on the ordinary shares 
for the year, after transferring £1,673 to debenture stock redemption 
account, £5,000 to renewal fund and £2,000 to reserve, leaving £2,268 to 
carry forward. 


DUNDEE, BROUGHTY PERRY & DISTRICT TRAMWAYS CO. (LTD.)— 
This company’s profits for the year ended July 31 (including £165 brought 
forward) were £5,983. After providing for interest on debentures and 
dividend on preference shares, the directors propose a dividend of 3 per 
cent. (less tax) on the ordinary shares, transferring £500 to renewals fund 
and cagrying forward £587. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—An interim dividend 

of 6 per cent. per annum (3s. per share), less tax, has been declared on 
the ordinary shares for the past half-year. 
. MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)— The directors have 
declared interim dividends for the half-year to June 30 at the rate of 
6 per cent. per annum on the preference and at the rate of 8 per cent. 
per annum on the ordinary shares, payable on 29th inst. | 


Agreement with L. W. Wild and · 
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THE: ROUND TABLE. 


By “KVA.” 


I quite agree with a correspondent who tells me that after 
the recent revelations he would rather not be a Swede—even 
an electrically cultivated one. 

* * * * 


France is said to have 10 million horse-power available for 
hydro-electric development as against Germany's one and a 
half million. What a blessing this is! When all the T.N.T. 
has been made and has banged its last bang and petrol has 
coughed its last cough, the Allies can still win the war by 
electrical means. Germany will then pen a hymn of hate 
against La Houille Blanche! 


* Ф * * 


According to the ‘ Daily Mail." the streets of Berlin are to 
be left unlighted, so as to save coal and electricity. А corre- 
spondent of Voss's Ga-ette complains that soldiers on leave 
lose thefnselves in the dark streets. Ава rule soldiers on leave 
do nof mind losing themselves and are quite indifferent as to 


и 


‚ whether the streets are lighted by gas or electricity or are not 


lighted at all. Who cares for foot candles when he is on leave? 
+ а е ж 


AN INTERESTING “ POINT” IN LAMPS. 
" How 8НАЕР THE POINT oF THIS REMEMBRANCE IS "— Shakespeare. 
[From “ Glover's Almanac.” 


* x * * 


ч 1s following is reproduced by the “ Sunderland Daily 
cho” :— 

“ Хо one visiting the vast Government buildings can fail to be 
shocked at the sight of the young girl messengers who are condemned 
to sit in windowless cupboards lighted by electric light all day, where 
they spend the time between their calls reading novelettes by this 
pernicious radiance and inhaling the gas fumes that escape from the 
ubiquitous tea-kettle boilers.’—A commentator on the proposed 
Ministry of Health. 

No.matter how electricity and gas work together for the 


good of the country they get slandered in this fashion ! 


STAR-DELTA STARTER. 
No. 920.—Capacity up to 
50 amps. Easily renewable 
parts. Robust construction. 


[GRANIC ELECTRIC C? LT? 
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THIRTY-SEVEN YEARS AGO. 
[From THE ELECTRICIAN, September 4, 1880.} 


Ровтзмостн DockvARD.—On Tuesday the Lords Commissioners 
of the Admiralty began their official inspection, and after visiting the 
“ Inflexible,” they were taken to the adjoining electric shop. Here 
they saw the electric light, and witnessed the operation of electro- 
plating, and examined an ingenious piece of apparatus for numbering 
the revolutions of machinery by an electric contact. | 

SOMETHING LIKE A М1зтТАЕЕ.—1Їп the celebrated “ Preliminary 
Discourse on the Study of Natural Philosophy," which forms one of 
the volumes in Lardner's “ Cabinet Cyclopedia,” it is stated that 
“all the phenomena of magnetic polarity, attraction and repulsion 
have at length been resolved into one general fact, that two currenta 
of electricity, moving in the same direction repel, and in contrary 
directions, attract each other." As most of our readers are already 
aware, the words '' repel " and '* attract ” should here change places. 

INSULATION OF WIRE.— Ав is well known, several suggestions have 
been made and tried with more or less success for insulating wire 
with substances that are easily liquefied, and can be poured into a 
tube containing the wire to be insulated. Messrs. Manly and Philips, 
of Philadelphia, point out that the ordinary process of pouring the 
insulating material into the top of the tube possesses several dis- 
advantages which they decide will be overcome by forcing the sub- 
stance from the bottom, and have patented an apparatus to do this 
work. 

Swan's Lamp.—At the time Mr. Edison brought out his lamp it 
was stated that Mr. Swan, of Newcastle, had long ago tried'a similar 
plan and found it a failure. He states, however, that he has now 
succeeded in devising à plan to keep the incandescent matter intact. 
It is to exhaust the containing vessel to a high degree, at the same 
time raising the carbon to as high or a higher temperature if pos- 
sible than it is likely hereafter to be subjected. Whilst in this incan- 
descent state the exhausted containing vessel fs hermetically sealed. 
This operation is said to obviate the failure of the carbon by dis- 


integration. 
—————— 


Commercial Intelligence. —The Council of the Association of 
Chambers of Commerce of the United Kingdom last week passed 
the following resolution :— 

“ That the Council, while endorsing the majority report of the Faring. 
don Committee, regards the proposals put forward by the Board of 
Trade and the Foreign Office in their joint memorandum on commercial 
intelligence as a ‘compromise,’ which, while open to objection, is a 
step in the right direction, and affords a foundation upon which other 
reforms may be based, and does not preclude development in the direc- 
tion of a Ministry of Commerce." 

Canadian Asbestos.—W hat promises to be'an important discovery 
of high-grade asbestos has been made in Quebee, about 25 miles 
north-east of Ville Marie, on the shores of Mackenzie Lake. А ` 
number of veins, which are said to average about 4 ft. in width, have 
been traced for a considerable distance, and have been found to cone 
tain asbestos of a similar grade to that in the Porcupine district. 
Efforts are being made to induce the Government to build a road into 
the district. About a dozen claims have already been staked, on all 
of which it is said the showings of the mineral are very encouraging. 

South Africa.— Pretoria Town Council recently decided, subject 
to the approval of the Administrator, to grant a lease for 20 years to 
Mr. C. F. Delfos to enable him to mine for and dispose of iron, iron 
ore, iron quartz, and iron-bearing minerals and metals, situate on a 
portion of the town lands of Pretoria. In the event of its being 
legally competent to do so, leases for further periods of 30 and 40 
years respectively will be granted. 

Enseincers* Demancs.—A conference of representatives of 25 
trade unions in the engineering and allied trades was held at Leeds 
last week, to discuss the award of 3s. advance ty the Committee 
of Production in July. 

It was resolved to make a demand at once for a reduction of 50 per 
cent. in the prices of all necessaries of life, and, if this demand proved 
ineffectual before Oct. 15th,:to form a national engineering and allied 
trades’ joint committee and press for national minimum rates of 
wages throughout the enginecring industry. 


Manually-operated Motor Starters 
‘for ALTERNATING CURRENT 


ROTOR STARTER. 
No. 960.—Heavily rated for 
arduous service. Embodies 
latest Improvements’ іп 

design. 


147, Queen Victoria Street, 
LONDON. 


Bill 


. 


-— 


STANDARD 
ELECTRIC MOTORS 


For Three-phase Current. 
for 


ALL OUTPUTS, SPEEDS AND VOLTAGES. 


For Direct Current. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED 
Heap Orricg: PALACE PLACE MANSIONS, KENSINGTON CT., W8 
Telephone: Westerns 6349. Telegrams: '' Si£upRALOS, Kens, Loxvon.’ 


° Lamp and Supplies Dept.: 38 & 39, UPPER THAMES STREET, E.C. 4. 
Telephono: О:т 5350 Telograms: '*8iguoTonB, Свит., Loxpox.” 


HOME BRANCH ADORESSES: 
Brantxonau—Contral Ho., New Bt. | MascugsrgR-—106, Deansgate. 


BnisTOoL—30, Bridge Street. NEwcASTLE—641-068, Collingwood 
CanDIrFF—89, Бї. Mary. Street. Suzrrixto—22, High 86. (Bldgs. 
GLascow—66, Waterloo Street. BouTHaxPTON—46, High Street. 


Branches in Principal Towns Abroad. 


STIROHLEY, BIRMINGHAM. 


Tapped Standard Whitworth and B.A. Standard. 
A t an 


| Made from No. 1 tapped r to No. 9 tapped }’°. 
“Sole Agent for the Electrical Trade :— S STAPLE INK 
LIONEL ROBINSON, (олорон w.c. 


TELEPHONE: Holborn 6323, 


ыыт аны ELECTRICAL. 


e 1 V FY У = 


LARCE STOCK. 


J. BURNS, Ltd.. 187 & 189, Central Street, LONDON, 


BUVERS of every description of Scrap Metals, viz: 
COPPER, BRASS, GUN METAL, BRONZE, ALUMINIUM, LEAD, ZINC, &e. 
АЙ Gescriptidas of RESIDUES. 


132, UPPER TH 
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Е. SHOWELL & SONS, LTD. 


SOLID FORGED BRASS WING NUTS. 


| A. BROWN, 1, Norgrove St, 


ESTABLISHED 1867. 


J. В. GARN LONDON, Е.С. 


ENQUIRIES SOLICITED. 


| SEPTEMBER 14, 1917. 


ELECTRICITY SUPPLY FOR COUNTRY INSTITUTIONS. 


In a recent issue of the “Electrical Review " (of Chicago) an 
interesting description is given of the very complete electric lighting 
and domestic power arrangements at the St. Stanislaus Seminary, 
Florissant (Mo.), about 18 miles north-west of St. Louis. Аз the 
domestic outfi; seems to be very complete and up to-date we g ve 
below an abstract of the arrangements. 

The institution consists of four large four-storey buildings, which afford 
living quarters for about 380 members, together with numerous small 
"work buildings, &¢. It has its own bakery, dairy, laundry, shoe shop, 
pumping station, cold storage plant, blacksmith’s and carpenter’s shops, 


/ &c., and outbuildings essential to a 900-acre farm. In 1915 the authori- 


ties of the seminary determined to adopt electricity for power and lighting, 
and on receiving à guarantee of a connected load of 60 kw. the Electric 
Co. of Missouri agreed to tap its 60-cycle 4,000-volt three-phase line at 
Pattonville, and run a three-phase line for six miles to St. Stanislaus. 
Accordingly, three 75 kw. delta-connected transformers were set up on 
four poles at the Pattonville end to boost the voltage to 13,200. Мо, 0 
galvanised iron wire was used for the line wires (copper was not feasible 
on account of the condition of the market) and the Pattonville end was 
equipped with disconnecting switches and fuses. Standard 40 ft. cedar 
poles with V-braced cross-arms were used ; on dead-end poles fhe V-brace 
was inverted to afford ample clearance for the line wires. For lightning 
protection, a fourth wire, grounded at eyery sixth pole, was carried on 
bayonets above the line wires. At the seminary end the line was equipped 
with three disconnecting switches and three horn gaps and run into three 
25 kw. transformers, which step down the voltage to 220 volts. These 
transformers are hung on two poles in triangular fashion, one in front and 
two in back, thus simplifying the delta connection and giving good clear- 
ance for all high-tension wires. From the transformers the power and 
light lines are carried directly into the “ Round House,” the seminary’s 
main distribution point, the 110-volt light circuits being taken from the 
middle taps of the delta connection on the transformers. All the in- 
terior wiring work was done by the students. For all large areas and 
outdoor approaches higher power Mazda type C lamps are employed. In 
all about 600, which total about 22,000 watts, are employed. 

For the farm circuits two separate 220-volt lines were run from the 
Round House ; for the portion of one that supplies the work buildings 
on the grounds proper steel armoured cable is laid underground, and 
from this line electric current is supplied to a 10 н.р. three-phase 
induction motor with compensator, which operates the laundry. A 
similar three-phase induction motor operates the ammonia compressor 
for the cold.storage plant and a 5 н.р. three phase motor a deep well 
pump. A De Laval electric separator is installed in the dairy. There 
are also а 10 н.р. corn grinder and а 10 н.р. circular saw. The electric 
company supplies 20 .рег cent. of the total connected power load for light- 
ing, and therefore all the lighting circuits in the farm buildings were 
taken off the power line by means of a balance coil. 

Some of the very latest electrical appliances have been installed at the 
seminary. A General Electric type S-3 range is set up in the kitchen, 
which is also provided with two 18 in. exhaust electric fans, and with 
outlets for the use of a vacuum cleaner. Electric heaters are being placed 
іп the roomsand tests are being made for space-heating equipment. The 
community kitchen is equipped with a large electric potato peeler and a 
2 н.р. induction motor running a countershaft that drives meat grinders, 
coffee grinders, &c. There has also been specified an electric’ baking oven, 
capable of baking 100 24 oz. loaves of bread per hour, and an electric 
range capable of cooking meals for 350 persons, This range will have 
four large ovens and two broilers which will broil 140 Ib. of steak in an 
hour. The range will be used for ordinary cooking operations, but all 
vegetables, soups, &c., will be prepared in six large electric cookers, three 
of 25 and three of 30-gallon capacity, specially constructed and the best of 
their kind in the country. These cookers are made во аз to prepare large 
quantities of vegetables economically by steaming instead of boiling. 
All meats will be roasted in a special oven, which will be separate from the . 
range. The plate warmer (10 ft. by 3 ft.) is fitted with compartments, 
and an extension table (5 ft. long) will be provided. All water heating 
for cooking, dish washing and bathing will be done electrioally by two 


^ 


REWINDING nean 


of ARMATURES, MOTORS & DYNAMOS. 


PROMPT EXECUTION and MODERATE CHARGES. ! 


BALHAM, 8.W. 12 


JA SELLERS of 
COPPER end BRASS SHEETS. 
PLATES. TUBES. RODS. WIRE. &c.. &c. 
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Canadian and Indian 


MICA 


CUT, SLAB & SPLITTINGS. 


MINIMUM STOCK 200,000 Ibs. 


Peerless Leatheroid Insulation. 


Dynamo Tapes, Hollow Braid, Empire Cloth. 
Pure Asbestos Ribbons, Paper, Tubes and Sheets. 
Pure Asbestos Woven Tape and Hollow Braid. 
Vulcanized Fibre Sheet, Tube and Rod. 
Ebonite—Sheet, Tube and Rod. 

Presspahn and Insulating Papers, Felts, Baize. 
Electrical Pure Rubber and Adhesive Tape. 


WE HAVE BEEN AWARDED THE CONTRACT FOR 
THE WHOLE OF THE MICA REQUIRED BY BRITISH 
ADMIRALTY OVER 1912 to 1917. 


ATTWATER ё SONS, 


Atwater Prenton, Hopwood St. Mills, Кере 1989 
Tetras: PRESTON. МТ 


J. P. DEVINE CO., BurrALo. 


* MANUFACTURERS OF 


Vacuum Draing and Impreqnating Plant. 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in, the United States 

and Canada as the leading manufacturers end experts 

in Vacuum Drying and impregnating Plant end have 
over 1,500 such plants in successful operation. 


AIR PUMPS, COMPRESSORS, 


VULCANISERS, 
CONDENSING PLANT. 


Solvent Recovery and Derisinating 
Piant a Speciality. 


Sole Representative : 


JAMES LIVINGSTON, LTD., 


IMPERIAL HOUSE, KINGSWAY, W.C. 


Telegrams and Cables» Tele tone: 
" CiugRARY, Lowpos." GERRARD 2360, 
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We have at our Birmingham Works a 
large Automatic Electro-galvanizing 
Plant operating on the “ Zenex” process. 


This plant is «capable of dealing 
with many million feet of Conduit 
per annum together with some 
hundreds of tons of Fittings. 


Simplex Galvanized Conduit is sup- 
plied to the War Office, Admiralty 
and Government Departments, also 
to the leading Railway Companies. 


We can give good delivery 


SIMPLEX CONDUITS LIMITED 


GARRISON LANE, BIRMINGHAM. 


LIVERPOOL— 
E Пар 


6, White Horse St., Bear Lane, 
SWANSEA 
14, Heathfield Street 


4, Westgate Street, 


о 113-1 17, Charing Cross Rd, W.C. 
MANCHESTER— 
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22. Waterloo Street, 
NEWCASTLE— 
61, High Bridges 
BRISTOL— 
10 & 11, Denmark Street, 
SugFFIELD— 281-3, Atterclifíe Common. 
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MADE TO ANY SPECIFICATION. 


| Particulars. of Standard Types will be 
List, to be had on 
. application. 


found in our 


RAPID DELIVERIES GUARANTEED. 


ISENTHAL & C0., Ltd., 


(DEPARTMENT 4) 


Denzil Works, Willesden, 
N.W. 10. 


Contractors to the Admiralty, War Office, India Office, 
Colonial Office, Poetmaster-General, etc. 


London, 


Fe ee an on ee М 
and all kinds of 


GLUE POT HEATERS andl vinde of 
SOLDERING IRON HEATERS Арриан 
WAX MELTERS, METAL POTS She" ғо Fac- 
CORE DRYING OVENS . 


tories and а! 
manufacturing 


ENAMELLING OVENS — * BELLING & CO. 
IMMERSION HEATERS DERBY ROAD WORKS, 


HOT PLATES, AIR WARMERS онн "зе 


Of your ACCUMULATION S 
OLD and NEW SCRAP 


EBONITE « VULCANITE «irs 


VALVES, &c. 


GUTTA PERCHA zx: 


Whee writing for Price List retura this advt. for Special Quotations te 


Downham Mills 


J. SCHNURMANN, torrennase 


(Proprietors: J. J. SHERMAN and S. P. CASSY) 


LONDON, N. 17. 


Branch Works: 49/51, Broughton Lane, Manchester. 
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300 gallon heaters, which will furnish approximately 1,000 gallons of 
water at 180 deg. every 24 hours. From these water heaters pipes will 
be run to the coffee and tea urns, which also will be heated electrically. . 
The bakery is equipped with an electric dough mixer of one barrel сара. 
city, and is operated by a 2 н.р. induction motor. Three electric ovens 
have also been installed, each with a capacity of 100 24 oz. loaves per 
hour, and built se that direct connection can be made with a 220-volt 
three-phase line. бо far only two ovens have been required, and the 
output of the two has easily ¢yualled the combined capacity of the three 
as rated by the manufacturer. In each oven three heats (high, medium 
or low) can be employed, and with the old brick ovens 24 hours’ previous 
heating was required to obtain the proper temperature for baking, but 
for the electric ovens only 14 hours are necessary. Hitherto kerosene 
lamps have been used for lighting, and great economies have been 
effected in both lighting and power, as will be seen from the following 
typical cases :— 
DEEP WELL Pome. 

Oil Engine Operation: Consumption 2 gallons per hour at 13 cents 
x 10 hours = $2.60 per day. 

Electrical Operation : 5 н.р. motor consumes in 10 hours 37:3 units at 
3 cents= $1.12, showing a saving of $1.48. | 

(This does not take into account the fact that ап а.с. motor scarcely ever 
needs repairs ; on an oil engine there are habitual repairs. The electric 
motor paid for itself in the first month of operation.) 


LAUNDRY. 


Steam Operation: Coal consumption (10-hour day), 1,575 lb., $1.95 
per дау; cartage of coal, $0.50 ; lubrication, $0.30; total, $2.75. 
Electrical Operation : 10 н.р. motor consumes in віх hours 44-6 unite, 
at 3 cents, $1.34; miscellaneous, $0.17 ; total, $1.51, or a saving of $1.24, 
AMMONIA COMPRESSOR, 
Steam Operation — $2.40 per day. 
Electrical Operation — $1.23, or a saving of $1.17. 


THE STANDARDISATION OF TRADE LITERATURE. 


The question of standardising the sizes of trade literature, cata- 
logues, &c., has recently received considerable attention from the 
electrical industry in the United States, and it is anticipated that 
some definite action will be taken before long. ! 


It is reported by the “ Electrical World ” that the committee appointed 
by the Associated Manufacturers of Electrical Supplies has submitted the 

ollowing report and recommendations :— 

Your committee on the standardisation of letter paper, catalogues, 
price lists, &c., has tabulated the replies received from various manu- 
facturers and begs to submit herewith the results attained. The sizes 
of letter paper given are taken from actual measurements made by the 
committee, and while the dimensions, 8} in. by 11 in., are those given 
by a majority of the manufacturers for letter paper and are also the 
dimensions recommended by the Electric Power Club, your committee. 
proposes to recommend to the Manufacturers’ Council thas the dimensions 
of 8 in. by 10j in. for letter paper, catalogues, bulletins, contract forms, 
specifications and engineering forms be adopted. for the following 
reasons :— | ' | 

1. A large portion of the manufacturers in replying to the request for 
data stated that they would be glad to adopt any standard dimensions 
recommended by the committee. 

2. The 8-in. by 10}-in. sheet has approximately 10 per cent. less paper 
than the 8}-in. by 11-іп. and in times of conservation of resources it is 
believed that economy is gn important consideration from a general 
wolfare point of view. One manufacturer estimates that this item alone 
will save his company $12,000 a year. 

3. Our investigations indicate that these dimensions have been adopted 
as the United States government standatd. | 

4. Аз а rule photographs ot electrical apparatus are made on 8-in. by 
10-in. plates, and it being a simple matter to trim the finished prints 
8 in. by 10} in., this size of photograph lendsiteelf to binding with other 
pepers of these standard dimensions. к 

5. The American Institute of Architects has recommended the size 
of 8in. by 10} in. for all catalogues of building material, and this size of 
sheet permits the advantageous listing and displaying of electrical wiring 
devices and other building materials. A thin catalogue of this size when 
folded once will fit readily the average pocket. 

6. The Electrical Supply Jobbers’ Association has adopted as the 
standard for its loose-leaf уер ue a page 8} in. by 10 in., and the same 
plates used for printing a bound 8-in. by 10}-in. catalogue can be very 
satiefactorily used for printing on the x n by 10-in. sheets of the 
Electrical Supply Jobbers’ Association, thus leaving ample room for 
binding on the binding edge. 

7. This size of sheet for letter paper, catalogues, &c., will file much 
more readily in standard letter files than will the larger size. 

8. In addition to the actual saving in paper there would be an addi* 
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HAVE YOU OVERLOOKED THE 
FACT THAT, AS SHOWN IN 
THE ADJOINING LIST, WE 
АВЕ MANUFACTURERS ОЕ 


COTTON . 
COVERED 
WIRES? 


| Cables for Lighting, Power, 
Telegraphy and Telephony. 
j H.C. Copper Wires and Strands. 
| Aluminium Wires and Sheets. 
' Phosphor Bronze Wires. 

: Brass Rod. 

Brass Forgings. . 
Enamelled Wires. 

‘ Cotton Covered Wires. 
ae Aerial Cables. 

Joint Boxes and Pillars. 

М Jointing Compounds. 
Primary Batteries. 

j Exploders. 

, Shot Firing Cables. 
Window Lead. 

| Cable Racks. 

Static Condensers. 

Pole Line Steelwork. 
Paper Pinions. 

і Fuses and Fuse Wire. 
Electric Welders. 

i Telephone Cords. 

' Annealing Furnaces, 

н Tramway Insulation. 

І Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


Let us have your enquiries at our 


Prescot Works. 
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г | BRITISH INSULATED & HELSBY CABLES. 


i | Cabiemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 
Works: PRESCOT and HELSBY. 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, . 


Branch Offices in: 
NEWCASTLE, CARDIF F, DUBLIN, LEEDS & BELFAST. 


y | · QUARANTEED экоон н PEEBLES Bruce Peeblos & Co., Ltd, 
a bO ИНАЛ == 
т [M O T O R S ELECTRICAL MACHINERY 


See our Illustrated 
Advt. Aug. 31. 


RÍA ELECTRIC PLANT CO., 
HE STREET, WESTMINSTER, S.W, 
Pheass Victoria 4026 Grams: Viceninettr, Sowest І сайса, 


Engineers, Edinburgh. 
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‘tional saving in envelopes and a very great saving in postage, due to 
reduced shipping weight of catalogues. The manufacturer referred to 
above estimates that this additional saving in his case would amount 
to approximately another $12,000. i | 

In conclusion: It has been argued that the paper mills adhere to 
certain long-established standard sizes for their kinds and grades of 
paper. On the other hand, those manufacturers who ere using 8-in. by 
10}-in. cut sheets have no difficulty in obtaining their paper at con- 


siderable saving, and the adoption of these dimensions by an association . 


of the size of the Associated Manufacturers of Electrical Supplies will 
immediately lead paper mills to produce paper of proper size to cut 
up to these dimensions. With regard to price lists, your committce 
recommends the dimensions of 4 in. by 7 in., 


ELECTRICAL PROGRESS IN THE WEST INDIES. 


The Canadian Trade Commissioner has recently prepared a report 
on the use of electric power in the West Indies. 


Though electric supply is available in Jamaica, the Barbados, Trinidad 
and Britsh Guiana for lighting, power and traction, it has not come into 
general use, and there is a wide field for its expansion for lighting and 
domestic purposes. At present electric street car services are found in 
only three cities—in Kingston (Jamaica), Port of Spain (Trinidad) and 
Georgetown (Guiana). In the last two cases the operating companies 
are Canadian. Just before the war the mule operated lines in Barbados 
was sold to a United States company under promise that an electric 
system would be installed, but the difficulties arising since that time have 
prevented fulfilment of the promise. 

Throughout the larger islands telephone systems have been installed, 
and electric motors are gradually being introduced into the large sugar 
factories, engineoring works, cotton ginnerics and minor establishments 
where electric current can be obtained. The annual import of electrical 
apparatus into the islands is valued at only £35,000, but this excludes 
machinery, electric cables and wires for the tramway, electric lighting 
‘and telephone companies. The value of machinery (including electrical 
machinery) averages over £400,000, and that of wire, though not sepa- 
rately recorded, would considerably exceed the value of what is classifjed 
as electrical apparatus. 

Of the requirements for electrical goods the United States is at present 
the largest supplier. Before the war the bulk of these goods were 
supplied by the United Kingdom. The United States has now practically 
all the trade of Trinidad and Bermuda of this description, about two- 
thirds that of Jamaica, and more than half that of British Guiana. 
United Kingdom comes next, supplying the greater part of the trade of 
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Barbados, about one-third that of Jamaica and practically all the trade 
of the Windward and Leeward Islands. Canada supplies a very small 
part of electrical goods at present, but numerous inquiries are being made 
by her manufacturers about the openings for this class of trade. The 
Canadian preference granted by some of the West Indian islands givesan 
advantage in duty by 20 per cent. over goods from foreign countries. 


CONVERSION OF STEAM INTO ELECTRO-PNEUMATIC 
HAMMER. o 


The Cumberland County Power & Light Co. (Portland, Me.) 
recently converted a steam hammer to electro-pneumatic service. 
It appeared that the plant of the Marine Hardware & Equipment Co. 
included а 1,200-lb. ' Bement-Niles steam hammer which required 
steam at about 901b. per sq. inch for many hours daily, and to 
avoid condensation troubles it was necessary to run the hammer 
practically all the time. As the electric drive had been adopted for 
other purposes in the works it was found possible to do away with 
the demand for continuous high-pressure steam by adapting the 
steam hammer to air operation and installing a motor-driven com- 
pressor to supply air for this purpose and other requirements, 

According to the “ Electrical World " the valve of the hammer was 
rebuilt for a fit of 0-0025 in. compared with a previous fit of 0-005 in. 
under steam service. The Hardware Company purchased а 50 H.P., 
220-volt, three-phase Westinghouse squirrel.cage induction motor de- 
signed for 900 revs. per min., and belted it to a 12-in. by 7-in. by 12.in. 
Sullivan compressor delivering air at 90 lb. per sq. inch. An idler pulley 
was employed as the maximum distance between the motor and com- - 
pressor pulley was only 6 ft. 4in. Connected with the compressor is & 
storage tank 8 ft. high and 48 in. in diameter, from which air is supplied. 
The hammer is supplied with air through a 2-in. main and it exhausts 
through a 3-in. pipe into а 1j-in. reduction outlet at the roof of the 
factory. А branch exhaust terminating in two }-in. pipes is led down 
the frame of the hammer to outlets directed upon the working anvil 
surface, so that all chips and scale are immediately blown away in opera- 
tion. It has been found that harder and quicker blows can be struck 
than under steam conditions. Control of the hammer is obtained by а 
foot valve and lever. The success of the installation has led to the 
prospective early application of electro-pneumatic service to four 
hammers in another plant where one 1,000-Ib., one 1,200-1Ь. and two 
2,000-Ib. hammers will be supplied with air furnished by a 1650-n.». 
motor-driven compressor with a 12.in. by 48.in. storage tank. 


E GREAT CENTRAL RAILWAY 
passes from the Metropolis North- 
wards through the centre of industrial 
England, throwing out its branches Kast- 
ward and Westward to the Coast. 
€ Its Lines run over the Great Midland 
Coalfield (of over 4,000 square miles area) 
which extends into the Counties of York, 
Nottingham, Derby and Lincoln. This 
Coalfield is the largest in the British Isles, 
and is estimated to contain not less than 
forty-nine thousand million (49,000,000,000) 
tons of coal. 

`4 The important Coalfields of Lancashire 
and North Wales are also traversed by the 
Company's lines. 
€ There is thus afforded an easily a 
source of fuel supply. ' 
$ The New Eastern Port of Immingham 
should particularly attract traders, as its 
modern equipment and accessibility at any 
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Motors and Transformers. 
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Pressboard (Presspan) in Sheets, Rolls and Tapes, Oiled Presspan, . 
Black Presspan, Presspan Tubes and Stampings. 


Amianite (vulcanised Asbestos) ‘Coil Frames, Spools for Apparatus, Dynamos, 
Insulating Blocks, Tubes, Plates, Boxes, &c. 

Bakelite аг Cornite (nigh tension material) Handles of Switchgear and Heating 
Apparatus, Controller Insulation, Moulded Pieces, Terminal Covers of all kinds. 


Asbestos»Cement in Plates, Arc Shields for Controllers, &c. 


Mica and Substitutes, Insulating Pearls, Transformer Spools. 
Japanese Felt and Paper in rolls and tapes. 
. Oll-Varnished Linen, Diagonal Tapes, Oil-Varnished Silk & Paper. 
Artificial Leather Discs for Friction Drive. EN 
Insulators for Electric Furnaces, Tramways, &c. 


time of the day or night, irrespective of 
tides, are important time und labour 
saving factors. ; 
{ Adjoining the Great Central Railroad at 
various parts of the system are situated 
Valuable Sites for Works, where, by the 
introduction of siding accommodation, 
goods can pass right into and directly out 
of the works, which у assists the 
` Manufacturer to attain his desired position 
in the World's Markets. 
{ For information please communicate 
with the G.C.R. Publicity Office, 216, 
Marylebone Road, London, N.W. 
€ Owners and Agents of LAND and 
BUILDINGS for SALE or TO BE LET 
пеаг the Great Central Railway are 
requested to send particulars to the G.C. 
. Estate Office, 12, Paton Street, Piccadilly, 
Manchester. 


SAM FAY, General Manager. 
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Combined Coal and Gas Firing. 

IT sometimes happens that coal-firing and gas-firing are 
ready alternatives in a power station, or that they may be 
used in combination. It is of interest then to determine 
Whether combined coal and gas firing is advantageous as a 
means of increasing the rating and efficiency of boilers. A 
case of this kind is discussed оп another page of our present 
issue. The plant in question is in a station of the Toledo 
Railwavs & Light Co., in the United States. As the erection 
of а new power station was about to be undertaken, it was 
felt inadvisable to put down more boilers in the existing 
station, Coke oven gas was available and consequently ex- 
periments were carried out upon combined coal and gas firing 
in order to determine whether the output of the boilers could 
be increased by this method. It is noticeable that in the 
combined method no primary air was supplied to the gas and 
that consequently the gas had to rely for its combustion upon 
Secondary air passing through the fuel bed. The results show 
that the amount of coal burned per hour with the combination 
hring was practically the same as the amount burned when 
coal alone was fired. The output of the boilers. however, was 
increased by 3] per cent. On the other hand, the amount of 
combustible in the ash was greater with the combination 
than with coal alone, which we think may be taken to 
show that the complete suppression of primary aiz was a 
mistake. The boiler efficiency was slightly higher, but it is 
noticeable that the efficiency with gas alone was higher than 
with either the combination method or with coal alone. The 
conclusion is drawn that the cost of steaming for the conditions 
holding at this station is 8 per cent. higher with the com- 
bination than for coal alone and 21 per cent. higher for gas 
alone than with coal alone, but that the added capacity for 
the combination was obtained at 50 per cent. less investment 
‚ than would have been required with the coal. Although 

interesting data are given we should like to have seen rather 


тоте of the results that aie commonly stated in boiler tests. 
Generally speaking we think it will be felt that the combina- 
tion of coal and yas firing, except as а temporary expedient, 
is а doubtful policy to follow. It is difficult to obtain the 
best conditions under such circumstances, because the con- 
ditions that ar? best for coal firing are not likely to be the 
best for gas, and vice versa, and consequently the combination 
probably lacks the high efficiency that is obtainable with either 
coal or gas alone. 
TEES 

The Position at Sheffield. 

As our readers are aware the demands on the electricity 
undertaking at Sheffield have increased very rapidly during 
the last year or two owing partly to the development oi the 
electric furnace in the manufacture of steel, such furnaces 
requiring a large supply of electrical energy for their operation. 
In order to meet the needs of the case a new power-station is 
being laid down. This, in the minds of some of the City 
Councillors, has created uneasiness, a8 was shown at the last 
meeting of the Council, when Councillor Graves brought 
forward a motion that no furthersteps should be taken with 
respect to the purchase of the new plant. The chief objections 
put forward by Councillor GRAVES are mostly based on the 
fact that the growth at the present time is too rapid for the 
undertaking to be stable. А special feature of the case is the 
fact that a large proportion of the output is taken by only 
two consumers. This, no doubt, is a feature which is not 
desirable, as it necessarily renders the future to some extent 
uncertain. On the other hand, provided that the municipal 
undertaking is run on up-to-date lines so that electrical 
energy can be supplied at a low price, there need be little fear 
that these large consumers will give up taking their supply 
from the municipality. There is, of course, the contingency 
that the needs of any consumer may diminish after the war. 
No safeguard, however, can be taken against this contingency. 
Moreover, the general feeling is that there will be expansion 
rather than falling off when peace comes. Another point 
raised by Councillor GRAVES was the inadequacy of the de- 
preciation, stating that this was limited by the Government. 
We have not details by us of the depreciation that has been 
allowed ; but it may be said that, although limits are laid 
down from the point of view of income tax, there is nothing 
to prevent any municipality from placing its undertaking on a 
sound basis, either by setting aside reserve funds, or by paying 
off the loans in a shorter period than that allowed by the 
Local Government Board. Statutory undertakings have de- 
finite obligations and they must necessarily be prepared to run 
certain risks. At the present time if the demand for electric 
power at Shetheld is developing rapidly it appears to us that 
it is the duty of the Council to provide for the demand without 
delay, and, in fact, that they should congratulate themselves 
on the position. 


Combination in Trade. | 

WE are glad to see that the Department of Commercial 
Intelligence of the Board of Trade (due, doubtless, to the new 
Joint Department of the Foreign Office and the Board of 
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Trade which is now in process of fórmation) is beginning to 
take а more active interest in the trade of this country. A 
meeting of the Brass Masters’ Association was addressed this 
week by Mr. L. Paisu, representing the Department, who 
insisted upon the importance of combination. One . great 
advantage of combination in a given trade is the greater 


. facility with which foreign markets can be investigated, and 


Mr. ParsH went so far as to sav that his Department was 
prepared to co-operate, even with financial assistance; in 
sending out representatives to develop foreign trade. It is 
significant that the Department is desirous that a trade 
assoclation of brass masters should he formed. There is no 
doubt that 1f this country 1s £o hold its own in the near future 
combination will be essential, and the insane competition 
hetwéen manufacturers must come to an епа. We all know 
that certain evils may arise through combinations, nut we 
trust that some middle course may be found which will make 
It possible to avoid these evils and at the same time put an 
end to the cut-throat competicion which has often led to a poor 
return on capital and to orders going abroad rather than to 
manufacturers in this country. 
ы 

Technical Training of Apprentices. 

Ix another column we give the svllabus of à course which 
the Northampton Polytechnic Institute has prepared for the 


technical training of electrical apprentices. We are glad to | 


see that this step has been taken, and we are particularly 
gratified to note that at least part of the instruction is to be 
given in working hours. The Northampton Institute is well 
placed for such a purpose, and there is no question that such 
a course fills a very distinct want. We understand that 
Messrs. Marryat & Place have felt the need, which we have 
frequently emphasised, for this innovation, and that they are 
sending some 20 students to the course which will begin next 
month. We only hope that other firms will follow this 
example, for such classes cannot flourish unless it is shown by 
a large student roll that they are appreciated and fill a want. 
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Association of Supervising Electricians.— We have received 
a programme of the meetings of this Association for the Session 
1917-18. This includes several interesting topics. The Session 
begins on Tuesday next when Mr. J. S. Highfield will deliver 
his Presidential Address. 


“Repetition of E.M.F. in Armature Windings."— 
ERRATUM.—We regret that two errors crept into this article. 
The title of Fig. 3, instead of " m=2m prime to w; " should 
read “ m=2, m prime to u;.” In the title of Fig. 4, W} should 
be Uy. 


A Ferro-Concrete Floating Dock.—We notice that a 
shipping company at Jutland, Denmark, is building a floating 
dock of ferro-concrete. It is now being erected on a wooden 
foundation, 100 ft. long and 69 ft. broad, on which is mounted 
a skeleton of 340 iron pillars; the outer and inner walls and 
the bottom of the dock will be 4 metres thick, and, when 
complete, it will weigh some 700 tons. Itis stated in " Engi- 
neering " that owing to shortage of materials the work can 
hardly be completed before the end of the year. 


Japanese Research Laboratory.—In Тнк ELECTRICIAN of 
June 1, we gave some particulars of the steps taken to organise 
a scientific and industrial research laboratory in Tokio. Accord- 
ing to the " Economista d'Italia," for Aug. 30, the promoters 
of the scheme have now elected à committee to collect funds. 
The Government has been authorised to make a grant to the 
laboratory of 2,000,000 ven (about £200,000) payable in 


instalments over ten years, and the Imperial household has | 


already given donations amounting to £100,000. A sum of 
about £290,000 has been collected, so that the available funds 
of the laboratorv will exceed half a million pounds. 
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Visible and Audible Winding Shaft Signals.—In a recent 


Paper on the above subject before the Lancashire, Cheshire 


and North Staffordshire branch of the Association of Mining 


Electricians, Mr. V. Heyes described a form of visible indicator 
complving with the Home Office rules for mines. He added, 
however, that reliance should not be placed upon visual in- 
dicato:s alone, but only in conjunction with an audible signal, 
such as а bell, clapper, &c. ln cases where visual apparatus 
was installed there was a danger that the enginemen in 
general did not use both senses, either the audible o. visible 
signal being disvegarded. But the combination of the two 
forms was desirable 1n the interests of safety and each had its 
respective adv antages. 


Application of Radio-Active Salts to Batteries.— recent 
French patent, due to M. H. G. C. Thofehern, is concerned with 
the use of radio-active material for the purpose of facilitating 
the chemical action taking place in accumulators. For this 
purpose саап barium sulphate is suggested. The material 
is insoluble in the electrolyte, and does not appear to enter 
into chemical combination with the lead oxide or the metallic 
lead of the plates. Its presence, however, 18 assumed to 
render the chemical action more complete during charge and 
discharge ; 
microgiammes of radium per pound of lead oxide is used, the 
radium compound being merely incorporated in the oxide used 
on the grid of the plates. | | 


Mineral Wool from Basalt Rock.—<According to ‘ Engi- 
neering,” a pure white mineral wool is being manufactured at 
Yarraville, a suburb of Melbourne, from basalt rock, ог‘ blue- 
stone," vast masses of which ave found in the neighbouring 
Footscray district. This is a new industry in the Common- 
wealth, and has been started by an American firm. The 
mineral wool has a staple of about 14 in. to 21п. It is said 


| to be pure white with a fine metallic lustre showing through it, 


and in texture it is soft and pliable. lt is easily adapted for 
engine packing, and is already in use in the Yarraville factories. 
It can also be moulded into sheets like asbestos. Only the 
shortness of the staple militates against its use for weaving. 
There is said to be an increasing demand for this product as an 
insulator for packing machinery ог ice-chests, and as a sub- 
stitute for asbestos. | 


An Illuminated Fish Trap.—4A rather ingenious contrivance 
was recently installed at the Devil's Lake, N.D., 1n the United 
States, for the purpose of testing the varieties of fish therein. 
According to “ Popular Mechanics," the State Bureau of 
Fisheries had placed about 20 million pike, yellow perch, and 
black bass fry in the lake. Twenty years ago fish were very 
plentiful, yet at the present time some varieties are Very 
scarce. In order to ascertain whether the chief varieties 
stocked still remain, a special trap, consisting of a box with 8 
wire-mesh funnel was lowered into the lake. This box carried 
an electric lamp which could be lighted by the action of à 
switch operated by an observer. By inspection of this trap 
from time to time it was proved that many of the varieties 
still existed, though it is possible that large quantities of fish 
may have escaped by some subterranean channel. 


Method for Welding Thin and Scaly Metals.—The 
“ Electrical World " describes an invention of Carl B. Auer, 
of Wilkinsburg, Pa. (patent No. 1,229,700), fov the welding 
together of the sheets and ribbons of metals which quickly 
tarnish in the air and which, therefore, become covered with à 
film or scale, such as interferes with ordinary welding methods. 
Thin metal sheets and ribbons may be easily welded together 
by ordinary processes of incandescent electric welding if their 
surfaces ave clean. However, great difficulty 18 found 1n 
cleansing ribbons of nickel-chromium alloys which sre now 
extensively used in making electric resistance elements, for 
the reason that the oxide scale on these alloys frequently 
cannot be removed by ordinary rubbing with emery pap?" 
By the expedient of embossing the thin strips by means of à 
pair of pliers furnished with closely studded small projection 
the surfaces can be readily welded together. 


otherwise the process is normal. About 0-2. 
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A Congress of Sanitation and Safety.—A Congress of 
Sanitation and Safety is to take place, in New York during 
September 10-15, and delegates from various parts of the world 
are expected. The main idea of the conference is to stan- 
dardise safety methods in factories, railways and all industries 
involving hazardous occupations, The questions to be debated 
are of special importance in view of the drafting of skilled men 
into the army and their replacement by emergency labour with 
less experience. An exhibition of safety devices, accompanied 
by demonstrations, is to be opened in the Grand Central Palace. 


British Sources of Potash.—4As is well known, potash was 
before the war largely obtained from the deposits at Stassfurt 
in Germany, and, apart from its value in glass manufacture, 
is also a valuable element in soil. Potash can be obtained in 
appreciable quantities from the flue dust of blast furnaces, and 


. some particulars of the possibilities of this source of supply are 


given by Mr. H. T. Cranfield in a recent number of the 
" Journal" of the Board of Agriculture. It is stated that 
analyses of typical specimens of such flue dust show from 
1-25 to 9-25 per cent. of potash in a form soluble in water, in 
addition to forms soluble in acid. It is calculated that if all 
the blast furnaces in this country were tapped for potash, as 
much as 50,000 tons might be produced annually, of which 


' probably half would be of the variety soluble in water. 


An International Industrial Institute.—The movement for 
the prevention of accidents and the general supervision of 
safety in the United States, is illustrated by the formation 
of an International Industrial Institute in Boston, presided 
over by the Hon. Dudley M. Holman, who has been a member 
of the Massachusetts Industrial Accident Board from its 
inception, and Dr. W. Tolman, who was the founder of the 
American Museum and Safety. The Institute conducts 
classes in Safety Engineering. The need for such work is 
shown by the fact that over 32,000 persons are killed in 
industrial employment in the States annually; while over 
250,000 men and women are permanently removed from 


industry by accident, and over three million injured more or 


less severely. It has been calculated that only 10-920 per 
cent. of such accidents can be prevented by mechanical safe- 
guards; the rest of the problem is educational. 


Tungsten Deposits in Rhodesia.—The present war has 
drawn attention to the value of the sources of tungsten within 
the British Empire It may not be generally known that 
deposits of this metal existin Southern Rhodesia ; of these the 
“Journal ” of the Royal Society of Arts gives a brief account, 
with their history and prospects.. The deposits were prospected 
In the ensuing two vears a fair amount of ore was 
produced, but in 1909 production ceased, and although some 
interest in the region was shown subsequently, little was done 
to re-open the deposits until 1916. About 85 tons of concen- 
trate, valued at £7,165, have been marketed. On the few 
reefs so far examined investigation has only been made at a 


depth of а few feet. The minerals existing are, however, very 


varied, and it is quite possible that further investigations may 
reveal more important possibilities. 

“Journal ” of the Leeds University Textile Association.— 
The issue of the above " Journal ” for July contains а consider- 
able amount of useful information. Among articles dealing 
With various forms of research of value in the textile industry, 
we note contributions by Mr. W. Harrison on “ Carbonisation 
of Wool Containing Vegetable Matter" and by Mr. R. Chris- 
tiansen on “ Experiments in Producing Cotton-Felt for the 
Paper-making Trade.” Mr. W. A. Stewart gives an account 
of the first Egyptian Industrial Exhibition. We also notice an 
enterprising feature, the printing of an article on Cloths, 


wool, cotton, silk, &c.," in four languages 1n parallel columns. - 


The work of the university has evidently penetrated to Ruhle- 
ben Camp, for the ** Journal" contains a letter from a repre- 
sentative of the Woollen and Worsted Society at аи 
describing the work of this Society, and asking for technica 
books and samples of material. Among articles of а ru 
general character there is a contribution from Prof. A. P. 
Barker on “ The Future of B.itish Industry and Commerce. 
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Licences for the Use of Tar Oil as Fuel for Diesel 
Engines.—In view of the recent Orders made by the Ministry 
of Munitions regulating the use of creosote and other oils 
produced from the distillation of coal, the Diesel Engine Users’ 
Association have taken action to provide for the necessary 
supplies of tar oils for their members. With the more ex- 
tended experience now being gained in several quarters the 
difficulties involved in the substitution of tar oil for petroleum 
residual oil are gradually being overcome, and the discussion 
of the subject at a recent meeting of the Association was 
evidence of the wide interest which is being taken in this 
development of Diesel engine practice. At present “ Creosote 
Licences " are only being granted for a period of two months, 
but it is hoped that members may shortly be able to obtain 
licences for the use of tar oil for longer periods so as to facilitate 
arrangements in making contracts for regular supplies. The 
Honorary Secretary of the Association has collected particulars 
of the requirements of the various members who use, or who 
contemplate using, tar oil, and these, together with other 
information, have been submitted to the Director of Munitions, 
Petroleum Supplies. | 


Benefits of Good Lighting: A Return on Investment.— 
In a series of articles in the “ Electrical World " Mr. C. E. 
Clewell recently gives some interesting instances of good 
illumination in factories leading to saving in expenditure of 
time and effort. He shows that the cost of light per man 
during à working day amounts to only a small fraction of his 
wages; in fact, the lighting expenditure would be more than 
covered if it enabled him to save only two minutes in the 
course of the working day. It would be very instructive if, 
as Mr. Clewell suggests, the value of lighting could be presented 
in the form of a return on investment. It із obvious, however, 
that any such figures could only be presented for & particular 
trade, and with due regard to the local conditions. Another. 
point is the proportion of cost formed by lighting equipment 
in comparison with the cost of plant and buildings. In the 
case of motor-car shops Mr. Clewell finds that illumination is 
responsible for about 3-9 per cent. of the total cost of equip- 
ment and erection. It is, therefore, undesirable to economise 
unduly in arranging the lighting; the provision of proper 
illumination adds but a small amount to the total expenditure 
and the benefits as regards effect on output and quality of 
work, and diminution of accidents, quite outweigh this ex- 
penditure. 


OBITUARY. 


Н. M. DonMAN.—We regret to record the death of Sapper Harold 
Mark Dorman. R.E., only son of Mr. and Mrs. C. M. Dorman, of 
Brooklands, Cheshire. Sapper Dorman was accidentally drowned 
in the Thames near Maidenhead on the 9th inst. | 
_ J. Н. Kwyicut.—The death is announced of Mr. John Henry 
Knight, one of the pioneers of the motor car industry. He was 
trained as an engineer and he devoted considerable attention to the 
develepment of the oil engine. He was one of the founders of the 
Self-Propelled Traffic Association and of the Royal Automobile 
Club. In addition to writing on motor engineering subjects, he was 
the author of a small book, entitled '* Electric Lighting for Country 
Houses." 


\ 


| | PERSONAL. - : 

Sir Arthur. Whitelegge, K.C.B., Н.М. Chief Inspector of F actories 
and Workshops, will retire next month under the age limit rule, and 
Mr. H. M. Robinson, senior deputy chief inspector will succeed him. 
Mr. R. E. Graves will become senior deputy chief inspector, and 
Mr. G. Bellhouse junior deputy chief inspector. ! 


— —_ 


ARRAN GEMENTS FOR THE WEEK. 


FRIDAY, Sept. 21st (to-day). " 
MUNICIPAL TRAMWAYS ASSOCIATION. 
11 а.т. At Savoy Hydro, North Shore, Blackpool. Annual General 


Meeting. 


` TUESDAY, Sept. 25th. 


ASSOCIATION OF SUPERVISING ELECTRICIANS. 
7.15 p.m. At St. Bride Institute, Bride-lane, E.C. 
Address by Mr J S. Highfield, M. Inst.C. E. 


Presidential 
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MUNICIPAL TRAMWAYS ASSOCIATION. 


SIXTEENTH ANNUAL CONFERENCE. 


This conference was held yesterday at Blackpool, when 
Mr. H. Mozley delivered his Presidential Address, and two 
Papers were read, of which we give abstracts below. Apart 
from these there was a discussion on " Rule of Footpath,” 
which was introduced by Mr. J. Dalrymple, and one on the 
" Development of Tramways,” introduced by Mr. A. Ellis. 


PRESiDENTIAL ADDRESS. 


BY MR. HENRY MOZLEY. 
(General Manager, Corporation Tramways, Burnley.) 


One of the duties connected with the office of president which Т 
have the high honour to fulfil is to address the members at the 
annual conference upon subjects which appertain to the special 
department of municipal activity represented by tramway com- 
mittees and their managers. 

This association has performed useful duties in the past, but has 
a much more important future in store, for the development of the 
tramway and the omnibus industry has not by any means reached its 
highest expansion in this country. In each of our areas there are 
local branch lines or connecting lines with other districts which are 
waiting only for an enterprising municipality to bring about their 
construction, and great and inevitable changes must be expected. 
It is an absurdity to repay the whole capital, within very limited 
periods, of an industry like that of the tramways, which is ever 
growing in value. Why should the first generation of inhabitants 
make a present to the second generation of property bringing in 
thousands a year, when this can only be done by burdening them- 
selves with heavy charges annually instead of taking a legitimate 
toll or dividend for the money expended? The policy of municipal 
authorities providing sinking funds for everything alike, whether for 
a pure business undertaking such as a tramway or works necessary 
for the conveniences of life such as streets, sewerage, parks, &c., is 
"wrong. It is the business of this association to get the law on this 
point altered, and this subject deserves early attention. · 

Certain undertakings have felt the inconvenience of the sinking 
fund during the war especially. | Unlike the railway companies, 
municipal authorities after securing certain statutory fares hegan to 
give very much cheaper fares both for workpeople and ordinary 
passengers, and at present in some cases this policy is being continued 
with disastrous consequences to the financial stability of the under- 
taking. The cost of carrying a passenger three miles is considerably 
in excess of one p. nny, and the loss is made up from the shorter 
journey passenger. Before taking any steps to secure legislation, 


however, the undertakings concerned might well put into operation. 


the power they already possess of increasing fares. 

In ге :епё years the tramway industry has benefited by standard- 
isation of material used in common, and in the immediate future we 
may hope for further help in this direction. For convenient and 
economical working all cars should be alike in design and dimension 
on separate undertakings, and in the case'of those with connections 
with neighbouring tramways and light railways more economical 
working and the interchange of rolling stock should be facilitated ; 
neighbouring tramways might thus assist each other in ordinary 
development and emergencies. | 

From time to time we hear of difficulties and inconveniences 
arising owing to the long period which has elapsed since the Tramway 
Act of 1870 became law. It should be the business of this associa- 
tion in combination with the association representing company 
undertakings, to take up the revision of the conditions brought about 
by that Act. There should be one tramway authority in combined 
areas to control all traftic problems and developments with repre- 
sentative boards. In these daysof manufacturing syndicates what an 
advantage it would be if combined tramway undertakings could buy 
their material in bulk. The power to do this should be secured by 
law. 

In common with the rest of the business community it behoves 
us to prepare for the great changes which are bound to come after 
the war. Amongst other subjects the questions suggested by the 


Whitley Report, issued by the Reconstruction Committee should | 


receive the immediate attention of the association. Here at least 
we are in a position to carry out without delay one of the principal 
recommendations, viz.: "' That the establishment for each industry 
of an organisation representative of employers and workpeople, to 
have aa its object the regular consideration of matters affecting 
the progress and well-being of the trade from the point of view of all 
those engaged in it." Our organisation being national and areas 
being provided in most cases with local associations, we have only 


one step forward to take—that is, to invite representatives of the 
workpeople to share our conferences and responsibilities. 

. It is to be hoped that notwithstanding the times in which we have 
our present being, we shall continue the good work о“ meeting 
annually, and if it were better understood the managers' section 
would resume their annual conferences, which have now been sus- 
pended for three years. — 

During the past year, as the report of the Executive Council will 
show, a vast amount of business has been transacted of the highest 


importance to the industry, and I have to thank those members of 


the council and the hon. secretaries for their helpful support during 


my year of office. 


DIFFERENTIATION IN FARES FOR WORKMEN AND OTHER 
"^ A PASSENGERS ON TRAMWAYS. 


| BY WM. MURRAY. 
(Tramways Manager, Walthamstow Urban District Council.) 


There is taking place in these days an almost imperceptible, but, 
at the same time, a very real change, in the position of many munici- 
pal tramway undertakings throughout the country. This change. 
is a third phase in the history of tramway development. In the 
early days we had horse-haulage, high fares, and. speaking generally, 
profitable f nancial results. With the advent of electric traction we 
secured greater speed, better vehicles, increased comfort for passen- 
gers, immense popularity and satisfactory returns. Now, at the 
present day, we, in London at least, are being seriously challenged 
in the matter of speed ; are meeting with keen competition in regard 
to fares; and are being brought face to face with enormously in- 
creased expenses. J - 

The tramcar still “ holds the field " as the most efficient mode of 
street passenger transport for towns and large urban districts; but 
it may be considered that there should be a departure from the 
recognised. policy hitherto followed, of granting special and privi- 
leged terms to certain classes of passengers. - 

Differentiation in tramway fares in favour of bona fide workmen 
has been made compulsory by all Special Acts and Provisional Orders 
granted under the Tramways Act of 1870. Now, admirable as the 
intention of these Acts may have been, the method adopted was 
distinctly open to criticism. It was simply a decision to confer 
benefits on one section of the community at the expense, and to the 
disadvantage of the other. 

While tramways were in the hands of private owners it was 
recognised that to run a service of cars at the compulsory workmen's 
rates meant running at a loss; therefore, such services were kept 
within the very narrowest possible limits. In many cases one car 
on each route, running a single journey only—at about 6 a.m.—was 
all that was provided, the ordinary service coming into operation 
about eight o'clock. At the same time efforts were made to prevent 
passengers other than workmen from profiting by these cheap fares. 
In many cases women were not recognised as '' workmen " ; and 
constant friction resulted from the companicdinsisting that all whose 
appearance seemed to indicate that they were something other than 
working men, should pay the ordinary fares. 

With the coming of mu.icipally owned tramways an entire change 
of policy was initiated in regard to this matter. Encouraged bv the 
low operating costs of electric tramways, with a desire to relieve 
housing congestion in central districts, and to enable working class 
people to live in the outskirts, these services were increased to an 
extent never before dreamed of, and fares were reduced to a level 
much below the compulsory limit. The increase in the one case, and 
reduction in the other, has continued until to-day in certain districts 
of London there is à continuous stream of workmen's cars between 
3.30 a.m. and 8 a.m. ; and special cars are run out between noon and 
2 o'clock and again between 5 p.m. and 7 p.m., to cope with this 
traffic; and a rate of 10 miles for 2d. seems to be about the a. e. age. 
In «ne instance, passengers on these cars can travel for a distance от 
19 mil s at a cost of 2d. 

Moreover, many tramway systems allow all passengers boarding 
cars before 8 a.m. to purchase return tickets at workmen's rates. 
In many towns still further concessions have been granted, such as 
cheap fares for school children, free passes to the blind, free travelling 
for tramway employés, policemen, special constables, hospital 
nurses, wounded soldiers and others. 

Now, I submit that the only true basis for the fixing of tramway 
fares is the cost of providing the service 1endered, and that all who 
avail themselves of that service should be required to pay on a uni- 
form scale. 


— 
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What the public and, I fear, even some town councillors, seem 
to forget, is that travelling facilities cost money to the department 
furnishing these, just as really as any article of commerce costs 
money to those producing or selling it. Because of this, there is no 
more reason why the department should be called upon to supply 
free travelling facilitics than free Leer, or free anything else. In pro- 
viding these facilities the undertaking has to buy сагв, construct 
permanent way and overhead equipment, purchase or generate elec- 
trical energy, and hire labour. Now, having done all this, why it 
should be asked to sell the finished product at less than cost price— 
or worse still, give it away for nothing at all—I cannot understand. 
] know of no other great industry, or branch of commercial enter- 
prise, in which habitual selling under cost price has come to be recog- 
nised as the correct thing. In some businesses it may be that one 
article is sold at cost price or less in order to entrap customers, and 
with the hope of making a profit out of other goods, which they are 
almost certain to purchase. Thus, in peace times, a grocer may sell 
sugar at or under cost knowing that customers will assuredly buy 
other goods also on which more or lesa profit is made. In such a 
case, although the morality of the procedure is doubtful, the result 
may be considered to justify the means. At any rate, the pur- 
pose is clear and understandable. With municipal tramways, 
however, no such temptation erists, as under-selling in one direc- 
tion does not lead to increased profit in another, and from the 
same austomers. It merely leads to a loss, for which the depart- 


, Ment proceeds to trv and recoup itself by overcharging other sec- 


tions of the community. To my mind, this is not only bad busi- 
ness, but, from a moral standpoint, is simply indefensible. I 
am glad to think that, as shown by the various discussions which 
have taken place recently on tramway fares in general, it is clear 
that many gentlemen connected with the business are beginning 
to realise the folly and injustice of the course hitherto pursued, 
and to feel that a change of some kind is almost imperative. The 
fact that many of the larger tramway concerns have been so won- 
derfully successful as to be able to bear the burden, is apparently the 
only reason why the evil has been tolerated so long, and why it has 
been allowed to grow to such an amazing extent. I think that, if 
ever stress of circumstances compels us to stir ourselves in this matter 
it will be all to the good. 

In the foregoing notes I have assumed, for the moment, that 
workmen's fares must of necessity involve a loss to any tramways 
undertaking. While, however, this is generally true, I do not know 
that it is absolutely so. Fares which result in a loss in one town may 
conceivably vield a profit in another. No universal dictum can be 
hid down in this matter. For example, we are accustomed to hear it 
stated, very emphatically in some quarters, that half-penny fares 
never рау; and yet I think it must be clear to most people that, 
given a sufficient number of them, and an all-day spread-over of the 
traffic, dd. fares are capable of yielding a very handsome return. 
Newcastle - on-Tyne furnishes an example in proof of this 
statement. А private owner runs а service of horse-drawn 
brakes over the high level bridge which spans the river, conveying 
passengers from Newcastle to Gateshead, and vice versa. Only one 
fare is charged—viz., Jd. per head; and on each journey, in either 
direction, the proprictor has to pay a tell of 4d. to the owners of the 
bridge. In gpite of this handicap, this service, supported entirely by 
4d. fares, has been maintained for many years, and presumably does 
scmething more than merely pay its way. This owner, at least, 
has evidently found that 24. fares are all right— provided you can 
get plenty of them. | 

The question of what pays and what does not pay must be decided 
entirely by local conditions, and the answer seems to be as difficult 
to arrive at as that to another I have sometimes had put to me, quite 
seriously, too—viz.. " How much does it cost to stop and re-start a 
tramcar ? The fact is that the old adage that " circumstances 
altcr cases" still holds good. In my own case I have adopted a 
very simple formula, as follows :— 


Let C=totalcostof operation, including interest and repayment 
of loan. А 
M — total number of car-miles run. 
P= total number of passengers carried. 
X=cost per passenger, per car-mile. 
C | | 
Тһеп 7 gr eee cost of operation per car mile, and 
4 
= mile ; 
3 average number of passengers per car-nuic ; 
| Cc P 
Therefore— aec c 
С 
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Thus, in Walthamstow, we ran last year 1,128,029 miles, at a total 
cost of £48,952, and earried 12,367,778 passengers. Under the 
formula given this represents: Cost of operation per car-mile, 
10-415d.; number of passengers carried per car-mile, 10-964d. ; 
therefore, cost of operation per passenger per car-mile, 0-05d. Of 
course, last year was altogether abnormal ; and, but for the increased 
expenses, including payment of war bonuses, &c., the cost of opera- _ 


‘tion would have been very much less. 


More than 12 months ago we raised our workmen's fares togthe 
limit allowed by law—i.e., 24. per mile—but even on this basis, it is 
clear from the above figures that we are still losing nearly 4d. on 
every car-mile run at workmen's rates. We ran-last year 200,000 
such miles, and this, I reckon, involved a loss to the undertaking of | 
about £3,750. If this is so on a small system such as ours, what 
must the loss be on some othérs ? bi 

In face of these facts, what then ought to be done? First of all, 
in my humble opinion, steps should be taken by all municipal tram- 
way authorities—but more especially by those whose undertakings 
are having a difficulty in making ends meet—to raise workmen’s 
fares to the legal limit of 4d. per mile, to cancel all free passes, and to 
withdraw all special rates. This is a change which can be affected at 
once, without waiting for the doubtful results of organised legal 
agitation. Ал alternative would be for the Council concerned to 
purchase from the tramways department tickets or tokens, at face 
value, and distribute them at a reduced price, or entirely free, aa 
they may consider desirable. 

An arrangement of this kind would have several distinct advan- 
tages. It would free the tramways department from a very serious, 
and a very unfair, handicap in the conduct of its business; it would 
remove the injustice of fleecing one class of passenger in order to 
benefit another; and, perhaps most important of all, it would enable 
the public and members of the council themselves, to appreciate the 
cost of such concessions—a thing which very few indeed seem to 
realise at the present moment. 

Then I submit that the Executive of our association ought to 
seriously consider what steps can, and should, be taken to secure an. 
alteration in the laws regarding workmen's fares. 

If tramways must go on bearing this burden of preferential fares 
for working men and women, them, in common fairness, they ought 
to be protected from competition which is unequal, unnecessary, 
and grossly unfair. Electricity, gas and water undertakings, whether 
owned by municipalities or private companies, are protected from  - 
such competition. Why then should tramways not only have the 
competition but be handicapped by impositions and restrictions - 
which are altogether unreasonable and out-of-date ? 

Injustices such as I have pointed out, and others which are familiar 
to us all, are so glaring that it should be possible to secure redress, 
notwithstanding the vested interests, or official red tape, which may 
seek to block the way. 

As I have already indicated, up to a cértain point we «an help 
ourselves Beyond that point we look to the association to see us 
through. 


NOTES ON TRAMWAY FINANCE. 


BY MESSRS, J. BARNARD (BOLTON), С. W. HOLFORD (SALFORD), AND 
.. PRIESTLY (OLDHAM). 


e 

In view of the abnormal conditions through which we are passing 
it is proposed to call attention to the main features of the '' Income " 
and * Expenditure” sides of our various undertakings. 

We will first refer to the “ Income " side of our accounts. The 
following are the principal sources of revenue: (1) Tram fares, 
(2) Parcels, (3) Advertising, (4) Investments, &c. 

It is desirable to deal with the above items seriatim, namely :— 


; (1) TRAM FanEs. 


These may be sub-divided into (a) tram fares for ordinary pas- 
sengers, (b) tram fares for workmen, &c., and (c) children’s fares. 


(a) Ordinary Passenger Fares.—The usual for fares charged to 
ordinary passengers as stipulated in the Acts of Parliament is ld. 
per mile. How, then, can their revenue be increased ? Some may 
suggest that if the fares were cheapened there would be more riders. 
This may result to a limited extent, but it is not always an easy 
matter to cheapen a ld. fare successfully. If Parliament can be 
induced to raise the rate per mile chargeable by tramway operators 
there is a possibility of larger revenue being obtained. This matter 
is at the present time receiving attention at the hands of the execu- 
tive councils of both this Association and the Tramways and Light 
Railways Association. Many tramway undertakings,- who T 
charging less than the statutory limits, have recently increase 
their fares, and in most cases the authors understand the results. 


have been satisfactory. 
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(b) Workmen’s Fares, d-c.—The general basis of charge allowed 
by Act of Parliament for workmen's fares stipulates that during 
certain hours of the morning and evening workmen shall be carried 
at fares not exceeding $d. per mile, but usually the operator is not 
called upon to charge a less fare than 1d. Many undertakings to- 
day are charging workmen's fares at the highest possible rates allowed. 

Others allow workmen and early morning riders to travel at 
cheaper rates than those stipulated in the Acts of Parlament. 
If the balance sheets of these undertakings show reasonable profits, 
then this action may be justified, but if not they should revise 
their charges so as to agree with those provided by Act of Parliament. 
In general “ early morning " passengers are actually being carried 
at a loss. " 

(с) Children’s Fares.—The svstem varies in numerous undertak- 
ings with regard to the age limit for children’s fares. These fares 
would well repay revision. | 

Many concessions of varying character have been granted in 
tramway undertakings in the past in the shape of contract tickets. 
pre-paid tickets, &c., sometimes granted in response to appeals 
from various sections of the community. Revenue would be 
increased if these concessions were withdrawn and the proper scale 
of fares enforced. 


(2) PaRcELs. 


A number of undertakings obtain revenue from the carriage of 
parcels. It is difficult to suggest a method by which the revenue 
under this heading can be increased, as prices are fixed, hs а rule, 
under by-laws or other regulations. 

In some cases additional revenue has been gained by charging 
passengers for all excess luggage. This system does not involve any 
extra expenditure and can be carried out by the conductors in their 
ordinary course of duty. 


(3) ADVERTISING. 


This source of revenue is not common to every undertaking, and 
difference of opinion exists in many towns as to the wisdom of 
utilising tramcar vehicles for advertising. | 

In any case the period we are passing through offers very little 
prospect of higher revenue being obtainable. 

In the experience of the authors the value of a tramcar as an 
advertising medium has been on the down grade for several years. 


(4) INCOME FROM INVESTMENTS. 


This is an item which is hardly controllable by the management 
of an undertaking. Much depends upon the system in operation 
in the various cities and towns. The tramway fund should be credited 
with all the interest accruing from its investments. 

We will now turn to the main items of “ Expenditure” under the 
following headings: (1) Power, (2) Traffic, (3) General, (4) Accident 
Insurances, &c., (5) Repairs and Maintenance. i 
4 (1) Power EXPENSES. 

This item in our accounts is very important, not only with regard 
to the consumption of current per car mile run but also as to the price 
paid for the supply of electrical energy, or the cost of production in 
undertakings where the generation of the energy is in the hands of 
the tramways department. The consumption per car mile should, 
of course, be as low as possible, but in practice is of a very varying 
character. Many factors have to be taken into consideration, 
such as: The system of feeding; the type and weight of cars used ; 
the number and degree of gradients; the type of electrical equip- 
ment; the length of service of the motormen, &c. 

In many undertakings the arrangements with regard to the price 
charged by the electricity department to the tramways department 
appears to be of a somewhat unfair character; the tramways 
department having to bear the cost of cables and all losses of trans- 
mission from the generating station to the section boxes, as com- 
pared with the method of charging manufacturers, who are not 
usually called upon to bear the cost of cables. and further, are 
charged for the current consumed as registered in their works, 
which relieves them of transmission losses, and frequently the 
actual price to be paid is lower than that charged to the tramways 
undertaking. 

In other instances, considerable economy could be obtained if 
the feeding arrangements. were improved. Some arrangement 
might be arrived at between the tiamway and electricity depart- 
ments whereby this expenditure could be shared and the ultimate 
result would be beneficial to both departments. As soon as the 
price of coal begins to cheapen the price of electrical energy should 
be reduced in many undertakings; in fixing such price a sliding 
scale with regard to the price of coal should be provided for. 

As regards the human element it is a fact that the experienced 
and careful motorman can and does save in the use of electrical 


SEPTEMBER 2]. 1947 


‚ energy. , Careful watching on the part of experienced inspectors 


will often be found very beneficial in reducing waste to a minimum 
Systematic examination of the electrical equipment of the cars is an 
absolute necessity. No time ought to be lost immediately things 
become more normal, in thoroughly overhauling all electrical and 
mechanical working parts of the car equipments, and renewing 
defective or worn equipments. 

We strongly recommend the use of car meters having practical 
experience of their great value in checking the excessive use of 
current on the cars. The best results can only be obtained if the 
records of each car and each man are carefully registered and 
studied from time to time. " 


m CERES КМ Бш 
(2) TRAFFIC EXPENSES. 


Г. Under this heading are grouped many familiar items of expendi- 
ture, namely: Wages of traffic employees; cleaning and oiling 
of cars; the salting and sanding of track; fuel and lighting of 
depots; ticket check: uniforms, &c. These items usually represent 
the largest proportion of.the expenditure of a tramway undertaking. 
The rates of wages are not properly matters to be left to the decision 
of the management, but are usually decided by the committee 
in charge. It is hoped that in the near future some system of 
standardisation of wages will be brought into operation; there 
should be a properly constituted authority appointed for the various 
localities, with power to settle the matters in dispute. At present 
practically all undertakings are burdened with large payments 
in respect of war bonus. Each undertaking should carefully 
observe that no more labour is employed than is absolutely neces- 
sary; lists of spare men, stand-by men, &c., being kept at the 
lowest limits. With respect to material for cleaning and oiling 
cars, and salting and sanding track at the present time we are called 
upon to pay abnormal prices. The only way to meet this expendi- 
ture is by reducing the quantities used to as low a figure as possible. 
The adoption. of inferior qualities is a true economy. Similar 
remarks apply to materials required for salting and sanding of 
track, for fuel, &c., for depots, tickets and uniforms. 


(3) GENERAL EXPENSES, 


This heading includes many items which are not controllable by 
the management such as rates and taxes, insurance charges, &c., and 
due economy in other directions, such as printing, &c., is no doubt 
practised in all undertakings. - | 


(4) ACCIDENT InsuRANCEs, &c. 


The method of dealing with claims arising out of accidents differs 
in various undertakings. Some carry their own risks, whilst others 
prefer to pay premiums to insurance companies to relieve them of 
their liabilities. It will usually be found more economical and more 
satisfactory for the undertakings to carry their own risks. Certain 
undertakings pay bonus to employees for freedom from accidents. 


(5) REPAIRS AND MAINTENANCE. 


This is an important item, including repair and maintenance 
of permanent way, rolling stock, overhead equipment, and sundry 
other plant and vehicles. Here again we have to meet abnormal 
expenses for war bonus to the different trades engaged. Materials 
are excessively dear to purchase, and we can only meet this problem 
by practising the utmost economy. Much work on the permanent 
way is held up at present, but must be carried out in the near future. 

Our general conclusions may be summarised as follows :— 

1. That increased revenue may be obtained— 


(a) By an alteration—if Parliament or the Board of Trade will 
permit—in the maximum charges fixed by statute for the carriage 
of passengers; this applies where the undertakings are already 
charging statutory rates. 

(6) That in other undertakings further revenue may be obtained 
by increasing the fares charged and abolishing all forms of con- 
cessions and privileges. 

2. That expenditure can only be reduced— 


(a) By the employment of the minimum number of emplovees 
required, and by the utmost economy in the quantities purchased 
of the materials necessary. for the reasonable maintenance of the 
various branches of tramway undertakings. 


(b) By a careful review by each undertaking of the several items 
referred to in our previous remarks which may offer opportunities 
for reducing expenses in particular instances, and that municipal 
tramway undertakings should at all times be regarded as corn- 
mercial enterprises and be dealt with strictly on these lines, and that 
provision should invariably be made for depreciation and renewals 
on sound financial basis before contributions are demanded from 
the undertaking towards relief of rates or for any other purpose. 
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THE HIGH-TENSION MAGNETO WITH SPECIAL REFERENCE TO THE IGNITION OF 
AEROPLANE ENGINES.* 


BY A. P. YOUNG. 
(Continuel fio n p. 924.) 


Summary.—The author explains the principles underlying high tension magnetos for aeroplane work and discussea various points 
in the design, as affecting the efficiency of performance and the nature of the spark. Curves are presented showing the variations in 
the flux and the importance of remanence and coercive force in the magnets are emphasised. The relation of the flux to the energy 
of the spark is considered, and some details are presented to illustrate the need for careful mechanical design and accurate workman- 
ship. Finally the author givea some instructions as to the care of magnetos and their upkeep in practice. 


PART IJ. 
AEROPLANE TYPE MAGNETOs. 

The greater number of the magnetos built in this country,since the 
outbreak of war have been used on aeroplanes and it is generally 
recognised that an aeroplane magneto has to operate under more 
severe and exacting conditions than obtain on any, form of motor 
vehicle. 


Fig. 6.—B.T.-H. MAGNETS. 


The mantle of responsibility was borne during the early stages of 
the war by the firm of Thomson Bennett, in Birmingham: the 
B.T.-H. Co., in Coventry; and the M.L. Magneto Syndicate, in 
Coventry. At the present moment there аге no less tran 15 manu- 
facturers engaged on this most importar t work. А 

The author then gives a brief account of the magnetos of the 
M.L. Magneto Syndicate and the Thomgon Bennet A.D. 4 Type, after 
which he deals more fully with the B.T.-H. variety, with which: he 


Fra. 7. —Н.Т.-Н. MaGnets. 


is more familiar and which serves to illustrate the general principles 
of design. 


B.T.-H. EIGHT-CYLINDER TYPE А.8.5. SLEEVE INDUCTOR MAGNETO. 


This magneto is of the sleeve inductor type with fixed armature. 
| It is designed toegive four sparks per revolution, and is therefore 
fundamentally different from the ordinary rotating armature type of 
magneto, which cannot give more than two sparks per revolution. 
A six-cylinder machine (Туре A.6.8.) is also built on the same prin- 
ciple. ; 
Two photographs of the machine are reproduced in Figs. 6 and 7, 
which show the construction of the various component parts, such as 


* Abstract of a Paper read before the Aeronautical Society. 
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rotating sleeve, fixed armature, distributor, condenser, end plates, 
and brush holder. In the contact breaker a pivoted steel bell crank 
lever arm carries at one end a fibre block, which is actuated by a 
rotating eight-part hardened steel cam rigidly fixed to the distri 
butor brush spindle, while at its other end the movable platinum 
contact screw is secured. A very strong steel spring fixed at‘ one 
end to the contact lever arm and at the other end to the base plate 
serves to force the movable contact tightly against the adjustable 
fixed contact when the cam is not in engagement with the fibre heel. 
The contacts are opened eight times during each revolution of the 

cam shaft, which rotates at half the speed of the sleeve inductor, 
thus giving four breaks per revolution of the latter. 

~The manufacture of such a magneto on a large scale is attended 
with considerable difficulties, because there are no less than 397 parts 
of different design, and a total of 860 parts are actually used. Never- 
theless magnetos of this type are being produced in very large quan- 
tities. | | . 

ANALYSIS OF OPERATION CHARACTERISTICS. 


(a) Action of the Rotating Sleeve Inductor.—The flux through the 
armature core reverses its direction four times during each revolu- 
tion of the sleeve, and by virtue of this fact it is possible to obtain 
four sparks per revolution. A magneto of this type is sometimes 
referred to as a two-cycle machine, because the flux wave, when 
plotted for one revolution of the rotating part, can be split up into 
two equal parts, each comprising a positive and negative portion. 
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Е:о. 8.—Fr.vx aNDVOLTAGE WAVES oF AEROPLANE TYPE A.8.S. MAGNETO. 


The maximum value’ reached by the flux wave is approximately 
32,000 lines. This is the actual flux which links itself with the 
primary and secondary windings carried by the fixed armature core. 
Assuming a leakage coefficient of 1-4, the magnet flux works out at 
45,000 lines. 

The following figures are of interest :— 

Flux density in magnets = 5,900 lines per sq. cm. 
Flux density in armature core = 8,500 lines per sq. cm, 


These figures are very high for an inductor type of magneto, 
although they are lower than the figures worked to in a magneto with 
rotating armature. The difference is accounted for by the fact that 
in the type “ A” magneto—as in all inductor type machines— 
there are four air gaps in that portion of the magnetic circuit lying 
between the pole faces, as compared with only two gaps in the two- 
spark rotating armature type of magneto. The increased reluctance 
due to the larger number of air gaps naturally means that the avail- 
able flux is smaller, using magnets of corresponding size and strength. 

(b) Induced Voltage due to Rotation.— Having determined the flux 
wave, it is an easy matter to compute the induced voltage wave 
resulting simply from the rotation of the sleeve, it being assumed 
that the contact breaker is inoperative and that the primary is open- 
circuited continually. Vice-versa, the flux wave can be calculated 
from the voltage wave, and in Fig. 8 this has actually been done, the 
voltage wave being a reproduction of an actual oscillogram giving 
the induced primary voltage at 1,000 revs. per min. 
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In the secondary a voltage is induced by the rotation of the sleeve 
which conforms in shape with the primary voltage wave. The 
maximum point reached by the wave will, however, be k, times the 
maximum primary voltage. The ratio k, for this particular magneto 
is very large, so that, considering the machine ae a simple alternator, 
the maximum secondary voltage will be in the neighbourhood of 
3,000 at very high speeds. 

We have assumed that when the axis of the rotating sleeve is 
exactly at right angles to the magnetic axis, the flux is zero. This 
means that the induced voltage due to rotation reaches its maximum 
value just after the sleeve has passed through this critical position, 
" which I shall call the ‘‘ dead centre." Actually, the forward phase 
displacement of this maximum point amounts to 3 deg. 


(c) Primary Current at “ Break" (IB).—Adopting the graphical 
method of calculating the primary current curve during the period 
that the contacts are closed, I have been able to plot à number of 
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curves for six different speeds ranging between 100 revs. per min. and 
3,000 revs. per min. Typical curves are shown in Fig. 10, the basis 
of the calculation being the open circuit primary voltage curve as 
determined by an actual oscillograph test, reproduced in Fig. 8, and 
the primary self-induction curve given in Fig. 9. 

These curves show that the maximum value of the primary current 
, increases with the speed: very rapidly at low speeds, but hardly at 

all when the speed is high. In fact, at abnormally high speeds the 
maximum value will actually fall off, owing to the damping caused by 
thefeddy currente induced in the rotating iron segments, which has 
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Fic. 10. —AEROPLANE ТҮРЕ A.8.S. MAGNETO. PRIMARY CURRENT C: RVES 
COMPUTED FOR VARIOUS SPEEDS. 


the effect of preventing the flux in the stationary armature core 
rising to its proper maximum value after each reversal. The maxi- 
mum point on the current curve is displaced forward in the direction 
of motion as the speed is increased. 

In Fig. 10 is indicated, by means of a chain dotted line, the 
position of the rotating sleeve at “ break,” во that by determining 
where this line intersects these six curves it is easy to arrive at the 
value of /B for each speed corresponding to the fully-advanced 
position of the timing lever. Similarly, the position of “ break "' 
for the fully-retarded position can be indicated. Below are given 


й 


THE ELECTRICIAN, 


SEPTEMBER 2), 1917, 


infthe form of a table the values thus deduced for the six speeds 
under consideration :— 


| Advance. | Retard. 
“Max. | Phase о —— ——— ——— —À— ————— 
d ; Max. | Phase Ratio! Max. Phase Ratio 
R.P.M. | |I». 
Mee displace.. p. IB : current displace- Ip 
"EE 1 amp. | ment ө. w. po P. I | lamp. ment w. | ар I 
— 100 . 255 8° 12:54 0-996 | 2-57 9-5? |1-52 0-591 
200 . 3-45 | 11° 3: 41 0:988 , 347 120° |98 :0-807 
500 4-62 17° 4:26 0-922 447 . 16:5? |43 0:969 
1,000 | 5-23 20° 14:55 0-870 4-88 — 200? 487 , 0-998 
2,000 | 5-08 | 25° |424 0835 477 250° |476 0998 
3.000 | 4-22 27° |35 0-829 ' 397 270° 3-84 ' 0-992 


| | 


———— — ee —— ——— 


(d) Sparking Voltage and Energy Output. — The maximum voltage. 
will be approximately proportional to the value of /в, so that if we 


Degrees(w) 
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Fic. 11.—AEROPLANETYPE А.8.&, MAGNETO CURVES CONNECTING Maxi. 
MUM PRIMARY CURRENT (Zy) AND THE PHRASE DISPLACEMENT OF THIS 
MAXIMUM (w) WITH THE SPEED. 


plot this factor against the speed we shall obtain & curve that is 
substantially representative of the way in which voltage increases 
with the speed. This is done in Fig. 12, a second curve being added 
to represent the variation in the maximum available energy with 
the speed, as calculated from the formula :— 

Maximum available energy — 1 LI»*. 


The whole of the maximum available energy does not appear in 
the high-tension spark, as already explained, owing to certain 
losses. 

RrxsuLTS OF TESTS. 


(a) Voltage and Energy Curves.—Maximum sparking voltage and 
spark energy curves obtained by experiment are plotted in Fig. 13. 


O12 6 


010 5 


0-06 


L(Igf Joules 


Turing Lever Fully Advanced. 


H- PSGE 
p ener 
ктү [s 


2000 
Speed R PM. 


Fic. 12.— AEROPLANE TYPE A.8.S. MAGNETO. CALCULATED (Jg) AND 
(ALI42) CURVES. , 


NoTE.—All curves have been calculated. 


Experiment has shown that under normal working conditions 
a new sparking plug requires about 3,500 volts to cause a spark 
to jump between the electrodes when the piston is in the firing 
position and the compression is about 80 lbs. per square inch. 
It is therefore interesting to note that this voltage is given by the 
magneto at the very low speed of 60 p.v.x., the point being indicated 
on the curve. The normal running speed is 1,800 в.р.м. Опе 
would expect a magneto having these characteristics to give satis- 
factory ignition at the moment of starting, and this is borne out 
in practice. 
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The,energy output per spark at each speed was determined by 
a calorimetric method, the test extending over an appreciable 
time. The curve plotted from these results conforms very closely 
in shape with the maximum available energy curve (ALIB*) given 
in Fig. 12, although the measured energy for each speed is about 
80 per cent. of the calculated maximum value. The remaining 
20 per cent. of the energy is dissipated in the iron masses in the 
magnetic circuit and in the windings. | 

In further illustrations in the original Paper, the author gives 
a number of oscillograms for a magneto of this type; these show 
that the actual value of /B agrees substantially with the calculated 
value in every case. 
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Fig 13.—AEROPLANÉ ТҮРЕ A.8.8. MAGNETO. SPAREING VOLTAGE AN 
ENERGY CURVES PLOTTED FROM RESULTS OF TESTS. 


(bVariation of Armature Core Flux with Speed. —By integrating 
the open circuit primary voltage half wave for each speed, it is an 
easy matter to determine the corresponding values of the armature 
core flux (N). 

Another method of determining the value of the armature core 
flux at different speeds, which has the advantage of simplicity, 
is to connect a Kenotron valve between the insulated end of the 
primary and earth, in series with a very large non-inductive resis- 
tance and a micro-ammeter of the moving-coil type. 

It is not surprising to find that the value of N gradu&lly diminishes 
asthe speed is increased. This falling off of the flux N results from 
the eddy currents set up in the rotating and stationary iron masses 
in the magnetic circuit, which have the effect of damping back the 


flux at high speeds. 
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Fic. 14.—AEROPLANE TYPE А.8.5. MAGNETO 
Curve 1.—Short circuit current curve. 
Curve 2.—Upen circuit voltage curve. 
NoTe.—Curves 3 and 4 are similar curves for corresponding Bosch type 
magneto (HLB). 


The rotating armature typeof magneto as standardised by Bosch 
is a very bad offender from this standpoint,and oscillograph tests 


recently carried out on one of the Bosch Company's latest machines— . 


built since the war—showed that at 4,000 revs. per min. the drop in 
the armature core flux У amounted to as much as 23 per cent. 


w (c) Primary Current and Voltage Curves.—Curve 2 in Fig. 14 shows 
the relationship between the root mean square value of the open 
circuit primary voltage and the speed. Curve 1 shows the variation 
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in the short-circuit primary current, as measured by an ammeter 
The shape of the voltage curve also shows that the armature core 
flux N diminishes as the speed is increased, because if N remained 
constant curve 1 would be a straight line. The dotted curves З and 4 
are for a Bosch magneto of corresponding type (HL8). 

A very good idea of what the operation characteristics of a magneto 
are likely to be can be gathered from the value of the open circuit 
primary voltage at some definite speed. It is the practice of the 
B.T.-H. Co. to measure | 
the voltage given by 
every magneto at 
2,000 revs. per min. 
immediately after mag- 
netising. It must not be 
less than a certain mini- 
mum figure. In addi- 
tion, the machine is then 
run at 2,000 revs. per 
min. with the secondary 
short-circuited and the 
voltage again measured. 

À minimum percen- 
tage drop in voltage 
is allowed, which must 
not be exceeded. =. 
Generally speaking, this 
percentage drop affords 


"occa 


· = 4:5атрэ 


magnetic quality of 
the magnets; the larger 
the drop the lower the 
coercive force, and vice 
versa. 

(d) Circle Diagram.— 
Fig. 15. shows some 
circle diagrams, the 
duration of the high- 
tension spark being in- 
dicated. One can thus 
trace the growth of 
the currents induced in 
both primary and 
secondary during one 
revolution of the sleeve inductor. Similar diagrams can be con- 
structed for any type of magneto if sufficient data is available. 

(e) Overall Efficiency.—By measuring the power' required to drive 
a magneto at different speeds it is an easy matter to calculate, from 
the spark energy output, the overall efficiency of the machine. 
Three curves are given in Fig. 16 for the type “ A ” magneto, curve 1 
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Бо 15.—D1AGRAM SHOWING THE VARIATION 
oy PRIMARY CURRENT FOR A B.1.-H. A.8.S. 
MACHINE RUNNING AT 1,000 R.P.M. 
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. 16.— AEROPLANE ТҮРЕ A.8.S MAGNETO. Input, OUTPUT AND 
EFFICIENCY CURVES PLOTTED FROM RESULTS OF TESTS 


showing the variation in the driving power (watts) with the speed ; 
curve 2 the variation in the output, in watts; and curve 3 the 
variation in efficiency. 

The efficiency values are, of course, abnormally low, and chiefly of 
academic interest; , but, on the other: hand, a curve of this kind 
affords a ready means of comparing the characteristics of different 
magnetos of the same type. 


THE SPECIAL ‘‘ SPARK САР”! DISTRIBUTOR. 


When discussing the question of the voltage rise in the secondary 
at '' break," I referred to-the advantages likely to result from the use 
of a distributor brueh that is designed to allow a very slight clearance 
between the face of the brush and the distributor segment. Such an 
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arrangement is used in the type ‘‘ А " magneto, and it has proved to 
be thoroughly reliable and satisfactory. 

The distributor brush is made of steel, and has V grooves in its 
active face with & central slot for taking the square head of the 
locking screw. It is of rectangular section, and it is free to move 
іп a brass tube moulded into the insulation. А spring forces the 
brush outwards against the head of the locking screw. 

Obviously, the screw is automatically locked, and the air gap 
between the face of the brush and the track of the distributor can 
be readily adjusted by first depressing the brush until the head of 
the screw is clear and then turning the latter either one way or thie 
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г The finest limits worked to are for the hole in the contact breaker 
cam and the end of the distributor brush spindle, on which the cam 
is fitted. These limits are :— 


Hole in cam ..................... Maximum diameter 13-005 mm, 
Minimum 3 12-995 ,, 
Tolerance 0:01 , 
Maximum diameter 12-995 
Minimum . ,, 12-988 , 
Tolerance 0-007 ,, 


The B.T..H. Co. has recently developed a polar inductor typ. 
magneto, more especially for 12-cylinder working, although it is 
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other. A quarter of a turn on the screw, which gives the minimum 
adjustment, alters the air gap by 0-002 in. When properly adjusted, 
the air gap should be between 0-01 in. and 0-014 in. 

В The amount of wear on the face of the brush after continuous 
use is so small as to be almost negligible. We have run & brush 
of this kind on a magneto at 2,500 н.р.м. for 300 hours, and at the 
end of that time the face of the brush was, for all practical purposes, 
as good as that of a new brush. There was no sign of any pitting. 


MECHANICAL CONSIDERATIONS. 

F It does not seem to be generally appreciated that the manufacture 
of magnetos can only be undertaken successfully if very skilled 
labour is available, and the necessary steps are taken to machine 
all the component parte to extremely fine limits. In the type 
" A" magneto the clearance on each side of the sleeve inductor 
is only 0-006 in., and in the manufacture of this type of magneto 
no less than 716 limit gauges are employed. 


proposed to standardise an 8-cylinder machine of exactly the same 
design by simply changing the distributing mechanism and gearing ; 
this is believed to be the first 12-cylinder magneto to be developed 
and standardised in this country. It is designed to give four sparks 
per revolution, and the 12-cylinder model runs at 1-1/2 times engine 
speed. 

This magneto is inherently of much simpler construction than the 
sleeve inductor machine already described. Of this new type the 
Author also gives & brief description in the original paper, and 
presents curves, corresponding with those presented earlier for the 
other magneto, showing sparking characteristics and energy output, 
primary voltage and current curves, and primary voltage kick at 
break, efficiency, &c. 

The results are considered very promising. 


(To be concluded.) 


THE ELECTRIFICATION OF A NEW SECTION OF THE 
CHICAGO, MILWAUKEE & ST. PAUL RAILWAY 
(U.8.A.) * 


The Chicago, Milwaukee and St. Paul Railway has undertaken 
the electrification of a new division at the western end of its trans- 
continental line. The new work comprises 98-7 route-miles between 
Othello and Cle Elum, 89:9 route-miles between Cle Elum and 
Seattle, and 28:3 route-miles between Black River Junction (about 
10 miles south of Seattle) and Tacoma. 

The total route mileage of 216-9 as given above consists mainly 
of single track, exclusive of track mileage for yards and sidings. 
It has not yet been decided how much of this class of trackage 
should be electrified. At present, therefore, only route mileages 
can be given. » | ; 

The coming electrification of 216-9 miles, plus the 437-6 miles 
at prosent electrified between Harlowton and Avery, makes a total 
of 654-5 route-miles electrically operated by the St. Paul. 
is not only the longest electric route in the world, but will un- 
doubtedly be also the longest in single-track mileage. The elec- 
trified trackage in the Seattle and Tacoma yards may bring the 
grand total close to 1,000 miles. 


¢ Abstract of an article in the “ Electric Railway Journal." 


This . 


About half of the coming electrification covers heavy mountain 
grades, including a number of tunnels. 

The power will be generated principally in the Washington 
Water Power Company's plant on the Spokane River, some thirty 
miles north-west of the city of Spokane, and at the Snoqualmie 
and other plants belonging to the Stone & Webster system of western 
Washington. 

The railway company's own transmission line along the right- 
of-way will be 100,000 volts, 60-cycles, three-phase, built to about 
the same standards: as its present lines in Montana and Idaho. 
The transmission wires will be No. 00, six-strand copper with hemp 
core, and the aerial ground wire and individual pole grounds of 
$-in., seven-strand, Siemens-Martin galvanised wire. This trans- 
mission system will extend from Taunton, near Othello, to Cedar 
Falls, a distance of 140 miles. "This will serve the eastern end of 
the new electrification. The extreme western end, or the section 
lying west of Cedar Falls, will have its substations tied in with a 
network of hydroelectric lines operated by the companies supplying 
the energy to the railway. 

SUB-sTATIONS, FEEDERS [AND Bonps. 

All substation and feeder capacities are based on a trailing train 
load of 3,000 tons eastbound and westbound, except for an 18-mile 
westbound grade of 2-2 per cent. just west of the Columbia River, 
where the train load is reduced to 2,000 tons. The ruling grade 
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eastbound is 1-74 per cent., and it extends for 20 miles east of Cedar 
Falls to the summit of the Cascade Mountains. 

The order and capacity of substations beginning at the east end 
are given in the following table :— : 


Sub.stations Motor-Generators. 


Taunton, 9-2 miles from Othello .................. Two 2,000-kw. 
Doris, 34:9 miles from Taunton. .................. Three 2,000-kw. 
Kittitas, 23 miles from Doris. ..................... Three 2,000-kw. : 
Cle Elum, 31:6 miles from Kittitas............... T wo 2,000-kw. 
Hyak, 29-0 miles from Cle Elum.................. Three 2,000-kw. 
Cedar Falls, 21-7 miles from Hyak ............. Three 2,000-kw. 
Renton, 27-4 miles from Cedar Falls ............ Three 2,000-kw. 


Tacoma, 30-5 miles from Renton.................. T wo 2,000-kw. 

The Renton station serves the 10-mile double-track line that 
extends from Black River Junction west to Seattle. There is a 
distance of 2-4 miles between Renton and Black River Junction, 
and this is included in the section listed in the run to the Tacoma 
substation. The foregoing substation ratings are based upon 150 
per cent. load for the motor-generator sets for a period of two 
hours, and 300 per cent. load for a period of five minutes. All 
substation buildings will be of brick, with concrete foundations. 

Each rail of the main.line track will have one 250,000-circ. mil 
expansion bond on grades of 1 per cent. or less and two 250,000- 
cire. mil bonds for grades exceeding 1 per cent. These bonds will 
фе tied in with an overhead negative return of No. 0000 bare copper 
at intervals of approximately 8,000 ft. This construction is designed 
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to protect, trackmen against large differences in rail potential in case 
of defective bonds. 


3,000-Ұогт D.C. DISTRIBUTION. . 


The d.c. distribution system will be practically & duplicate of 
the present installation between Harlowton and Avery, as this has 
proved to be entirely satisfactory during the last year's experience 
with it. Cedar poles will be standard except for a limited number 
of steel bridges over multiple track sections and at terminals. 

Throughout, the present catenary standards will be followed 
exactly. The messenger cable will be of 4-in., seven-strand, gal- 
vanised Siemens-Martin steel, with hangers of 1-in. galvanised stee! 
rods. As the double trolley wire has proved so successful in giving 
à flexible non-arcing contact, it will be used in the new construction 
in all cases except at sidings, where only one wire will be suspended 
from the catenary. à | 

LOCOMOTIVES. 


It will be recalled that the present St. Paul electric locomotives 
used for passenger service are really standard freight locomotives 
that have been provided with passenger gearing. The manu- 
facturers have now been asked to bid on designs specifically intended 
for passenger service. This passenger type will then be made 
standard for such service, while the present machines will be used 
only for freight service. XNo.change is contemplated in the panto- 
graph collectors. 


COMBINATION COAL AND GAS FIRING.* 


BY ALEX. W. MORGAN. 


Because the addition of more boilers in its Water-street station 
was inadvisable with a new station on another site in prospect, and 
because the increasing load demanded immediate additional plant 
output. the Toledo Railways & Light Company equipped some of 
the boilers already in its Water-street station with apparatus for 
burning coal and coke-oven gas at the same time. By this expe- 
dient it was possible with the existing equipment to increase the 
boiler output economically, and thus to care for the growing load. 
Particular interest attaches itself to the results of this venture, 
because of the present high price of coal, and because of the appli- 
cability of the plan to other plants which have producer gas or other 
Suitable gas available. | 

CoNDITIONS INFLUENCING OPERATION. 

The conditions which made this solution of the problem possible 
were as follows: The Toledo Furnace Company installed a by pro- 
duct coke oven and contracted to sell the entire gas output to the 
Atlas Chemical Company. The latter concern under its contract 
is receiving about 9,000,000 cubic ft. (247,208 cubic metres) of rich 
gas each 24 hours in excess of its needs. The chemical company 
needs only the lean gas for its operations. "Therefore the rich gas, 
which has an average heating value of about 600 B.Th.U. per cubic 
foot (21,429 B.Th.U. per cubic metre), and which is the “ first-run 
gas ” from the ovens, is being delivered to the Toledo Railways & 
Light Company through a 20 in. (50-8 cm.) main, which was approxi- 
mately 4 miles (6:4 km.) long. 

Experiments were tried with several different methods of com- 
bining gas and coal firing, but it is now thought that burning coal and 
gas at the same time in the same furnace proves most economical. 
The company has therefore equipped a large number of its boilers 
lor the combination operation. 


ARRANGEMENTS FOR BURNING GAS ALONE. 


At first gas alone was burned under віх type S 475 н.р. Stirling 
boilers equipped with McKinzie grates, which, owing to limited area, 
could not be operated much above rating. In these furnaces the 
grates were partly covered with asbestos. A space 12 іп. (30-4 ст.) 
vide was left uncovered for a secondary air port. The front of this 
air port was 40 in. (101-6 cm.) from the burner tips and flush with the 
nose block of the ignition arch. Over the entire grate surface was 
spread firebrick crushed to the size of an egg, the layer varying in 
thickness from about 24 іп. (6:4 ст ) at the burner tips to 7 in. 
(17:8 ст.) at the bridge wall. This covering deflected the flame, 
and prevented it from striking the tubes directly. | 

The burner consisted of a 6 in. (15-2 cm.) air mixer, 14 in. (35-4 cm.) 
long, swedged down to 5 in. (12-7 cm.).at the outlet. This arrange- 
Ment was successful for operating up to 175 per cent. of rating, but 
would not do for higher boiler output. It was not so flexible as Was 
desired. To increase the overload that might be carried the grates 
were removed and one boiler was equipped with a Dutch oven. It 
was possible to get 263 per cent. rating from this unit. The instal- 
lation, however, was inflexible. 


* From the “ Electrical World,” slightly abbreviated. 


To burn the gas directly above the coal and in combination with it, 
а special tile with a 2-5 in. (6-4 cm.) hole was developed and set so 
that-the gas when introduced into the firebox was directed down 
against the coal. This tile was placed in the ignition arch next to 
the grate. ФАЦ primary air was shut off and the gas in the firebox 
had to dependjupon secondary air coming through the fuel bed for 
its combustion. - 


= 


Ес. 1.—TYPE oF ARCH AND BAFFLE CONSTRUCTION MADE USE OF 
IN TEST BoILER. 


After these preliminary experiments had been carried out arrange- 
ments were made for conducting tests to determine accurately the per- 
formance of the newly equipped boilers. The boiler used for these tests 
is of the Stirling type. It has a heating surface of 6 680 sq. ft. (620-6 
sq. metres), a superheating surface of 256 sq. ft. (23-8 sq. metres), and 
is designed to deliver steam at 200 lb. per square inch (14-06 kg. per 
square centimetre) pressure and 100°F. (37-8 C.) superheat at rating. 
It is equipped with a Bailey boiler meter and a Greene type K chain- 
grate stoker, 10 ft. (3-05 metres) wide and 11 ft. 7 in. (3-53 metres) 
long, giving 115:85 sq. ft. (10-8 sq. metres) of firing surface. The 
ratio of air space through the chain to the solid portion is approxi- 
mately 21-5 per cent. The speed of the chain can be varied from 
4 in. to 9 in. (10-2 cm. to 22-9 cm.) per minute under normal opera- 
tion. A flat-inclined ventilated arch is used in a form slightly 
modified so as to be practical for combination firing. The gas burner, 
which consists of a 1-5 in. (3:8 cm.) pipe with a cap drilled with seven 
7/16 in. (11-1 mm.) holes, is inserted in the top of a channel in the 
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special tile. No particular overhauling was given the boiler,’grate 
or setting prior to the test. Taken as a whole, the unit wag said 
to be in average operating condition. 

The object of the series of tests conducted was to ascertain what 
advantage, from an increased rating and economy standpoint, the 
combination of burning coke-oven gas а ove coal has over burning 
straight coal or straight gas in a furnace primarily constructed for 
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burning coal. Five tests were run as follows: First, coal alone 
operating the boiler for maximum rating; second, coal and gas 
together operating the boiler for maximum rating ; third, coal alone 
as a check on test No. 1 ; fourth, coal and gas in combination as a 
check on test No. 2 ; fifth, gas alone operating the boiler for maximum 
rating as used on night load. The results of these tests, together 
with the heat balance, are given herewith. 

Comparison of Boiler Performance. Burning Coal and Gas Separately and 


Combined. 
| Coal* Coal | Gast 
= ' alone. | and gas.* ! alone 
Pounds of coal used per hour ....... | 4,374 14,4263 р 
Pounds of equiv. coal used р. hour. ae 1,278-5 , 2,006 
Equivalent pounds coal burned per: i | 
square foot of grate surface...... . 37-8 49-4 17-45 
Cubic feet of gas burned per hour . | 29,163-0 47,1850 
Cubic feet of gas burned per pound | | 
OP dry COAL ъан ERE ETE Pss 66l |. 
P.c. of ash and refuse to total coal... 18-89 21:43 | TI 
Per cent. of rating developed ......... |! 162-25 213-0 | 88-7 
Temperature of flue gases leaving’ | i | 
boiler (in deg. Е.) ................... ^. 640-1 | 683-5 ! 516-6 
Draught over бге ...................... | 0-363 0-2875 | 0:0316 
Draught in uptake under damper... 0-920 0-820 | 0-0573 
Efficiency of boiler grate an fur- | 
nace in per cent............. —M— | 61:4 61-6 | 12:05 
Efficiency of boiler and furnace іп, | | 
POE cerita элын ыиык ный ынын 06-1 , 68-0 72-95 
Pounds of combustible in ash .... ә 385-7 517:9 | $3» 
Per cent. combustible in ash to total | 
coal burned by weight ............. |^ $8 ! , 10H 
Speed of chain in inches per min....' 6-64 6-94 | 
Cost to produce 1,000 Ib. of steam 
from and at 212°F. (in cents) ....! 11:65 12-58 14-10 
Heat Balance—per cent.— | 
' CO, in flue рав........................ 10-43 12:37 6:75 
O in flue разг: аеннан 10-50 4:85 7°85 
N in flue раз ......................... 79-07 82-78 85-40 
Over ventilation ..................... 102-0 | 29-1 | 53-5 
Heat absorbed by boiler............ ' 61-38 61:62 72-95 
Loss by moisture in coal ......... 0-34 | 0-30 TE 
Loss by burning hydrogen in coal EE 
AUG MWS NN ADEM 413 | — 616 | 12-58 
Heat lost bv dry chimney gases... — 16:87 1 13-72 9-59 
Heat lost by unconsumed carbon | 
II: ABU cos dean sedia er n DOS 9-50 9-76 T 
Heat lost by apron water ......... 072 | 0:59 | 0-15 
Heat unaccounted and unac- 
counted-for losses ................ 7:06 . 7-85 | 4-73 


An analysis of the results obtained shows that the amount. of coal 
burned per hour with the combination firing was practically the 
same as the amount burned when coal alone was fired. "Therefore, 
the additional rating developed was the result of the introduction of 
gas in the furnace. The rating developed by the gas and coal in 
combination was 337 boiler H.P., or an additional rating of 31 per 
cent. over that obtained with coal alone. 


* Average of two tests, T Average of one test. 
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The temperature of flue gas leaving the boiler was 43-4?F. (6-3°C.) 
higher with the combination than with coal alone. The stack tem- 
perature was considered to be too high on all tests, and it is thought 
that it could be reduced by changing the baffling from a three-pass 
to a four-pass arrangement. It was found that better results came 
from getting a lower stack temperature with the combination than 
from coalalone. The consequent reduction in draught in the uptake 
amounted to 10-9 per cent. and over the fuel bed to 20-7 per cent. 

Not much better efficiency of the boiler, furnace and grate was 
obtained with the combination fuel than with coal alone. The 
efficiency with gas alone was 11-35 per cent. higher than with either 
the combination fuel or coal alone. The efficiency of the boiler and 
the furnace with the combination fuel was 2-8 per cent. higher than 
with coal alone, and the efficiency with gas alone was 6-85 per cent. 
higher than with coal alone. 

The amount of combustible by weight in the ash was greater with 
the combination than with coal alone. The increase in this com- 
bustible amounted to 2-9 per cent. of the total coal supplied to the 
furnace. Expressed in per cent. of increase of combustible ih the 
ash, this amounts to an increase of 33 per cent. The speed of the 
chain grate was only increased 4-52 per cent., so that the increase 
in combustible must, be charged against inability to burn owing to 
the introduction of the gas above the coal. However, taking into 
account the heat supplied by the gas as well as that supplied by the, 
coal, the percentage of total heat lost by unconsumed carbon in the 
ash was practically the same for the combination as for coal alone, 
amounting to 9-76 per cent. for the former and 9-50 per cent. for the 
latter. It was considered that this loss was too high, and steps were 
taken to effect a reduction in it. 

Owing to the low ultimate CO, (10-8 per cent.) obtained by com- 
plete combustion of coke-oven gas, the ultimate CO, for combina- 
tion of coal and gas will be lower than the ultimate for coal (20-9 per 
cent.). When 6-11 cubic ft. (0:172 cubic metre) of gas is burned in 
addition to each pound (0-45 kg.) of coal, the ultimate is 16:9 per 
cent., while 7-11 cubic ft. to each pound (0-046 cubic metre per 
kilogramme) of coal is 15:4 per cent. 


CONCLUSIONS ARRIVED AT. 


From the foregoing results it was concluded that the cost of 
evaporating 1,000 Ib. (45-4 kg.) of water from and at 212°F. (100°C.) 
is 8 per cent. higher for the combination fuel than for coal alone, and 
2] per cent. higher for gas alone than with coal alone. These fi 
were, of course, based on the cost of fuel as it was at the time of the 
tests; that is, November, 1916. Nevertheless, it was calculated 
that the added capacity with the combination fuel was obtained at 
50 per cent. less investment than would have been required with the 
coa]. 


e 
Fic. 3.—SPEcIAL Gas NozzLE TILE USED TO CONDUCT GAS INTO 
FIREBOX OVER COAL. 


Viewed from an operating standpoint, it will be observed that the 
company obtained 31 per cent. added capacity with an 8 per cent. 
increase in the cost of producing a pound (0:45 kg.) of steam. With 
the increased cost of coal becoming operative, this increase in cost 
over the cost of coal to produce a pound (0-45 kg.) of steam would be 
offset (Fig. 2)* With these facts taken into consideration, it was 
believed that this methed of obtaining increased rating is ideal where 
coke-oven gas or other gas is available at a reasonable price, and 
where a plant needs more boiler capacity and vet has not enough 
room to permit of the installation of additionalboilers. 
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THE PRESSURE OF THE TROLLEY ON THE OVER- 
HEAD WIRE.* 


BY E. STOCKER. 

x The following investigation relates to the case in which the over- 
M head wire is approximately suspended vertically above the car. 
i Contact is therefore effected by the pressure of a spring, which is 


sufficient for the purpose without causing excessive friction. A 
"n well-designed collector ought to maintain a constant pressure 
| between the rubbing surfaces, independently of the speed of the car 
ы or any variation in the height of suspension of the overhead wire. 
| If we take an ordinary collector, we have to distinguish between the 
case when the car is at rest and the case when the car is moving. 
Let M р be the turning moment of the spring ; 
G be the weight of the movable part of the bow ; 
HS : 21 be the length of the bow ; 
n Mg be the moment due to the weight of the rotary portion 
of the bow ; 
Mp be the resultant of Mp and Mg; 
EL a be the angle between the trolley arm and the vertical ; 
E D be the pressure between the rubbing surfaces ; 
г" u be the coefficient of friction ; and 
Е be the force of friction. 


А When the car is at rest, M% = Dl віп a; when the car is moving, 
friction must be taken into account, and we have 


M = D'l віп a+ Rl cos a. 


b 


Fic. 1.—GrapaicaL REPRESENTATION OF THE MOMENTS. 


Supposing the deflection tp be the same in the two cases, it will be 
seen at once that D’ must be less than D ; in other words, the pressure 
between the surfaces is less when the car is in motion than when 
it is stationary. 

_This relates to the case of the simple bow collector, but the case is 
different with coupled collectors. Here the effects of the friction 
of the overhead wire and of the wind pressure on the one collector 
are neutralised by the reaction of the other. Take the case of a pair 
of coupled collectors, such as are used on a polyphase locomotive. 
Here the coupling is effected by means of a chain and sprocket wheel. 
The resultant moments cause the collectors to be pressed against the 
overhead wire. It will be seen that the moments, due to friction, 
balance one another. The case is very similar with the pantograph 


Fio, 2.—GRAPHICAL REPRESENTATION OF CHARACTERISTIC CURVE OF 
THE RESULTANT MOMENT. 


collector. Here a horizontal force on the sliding shoe causes tensions 
in the coupling, but has practically no effect on the pressure against 
the overhead wire. Here the pressure during motion is the same as 
when the car is at rest, provided that the geometrical configuration 
of the pantograph is the same inthe two cases. Collectors of this 
type can therefore be tested while the car is at rest. 

But, as aforesaid, with th» :imple bow cv lectcr, the conditions 
atrest and in motion are different. The problem, therefore, is to 
determine these differences. We may, for instance, determine how 
the value of M р ought to change if the pressure is to remain соп. 


a i ch Sr a D. 


MITT of an article in the “ Elektrotechnische Zeitschrift," No. 31, 
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stant for all positions of the bow. The equation is MR — Dl віп a 
+ Rl сов a where D is to remain constant. 


Now R=Dy=D tan ọ. 
Therefore M cos ф= РІ (sin a cos c-1-co8 а 8in Ф), 
or M g— Div 1+ ut. sin (a+¢) 


The graphical method, shown in Fig 1, leads to the same result. 
Let us describe two circles with diameters unity and y, and with 
their centres on the two axes of co-ordinates, and intersecting at the 
origin. Draw the line .4B through the origin, making an angle a 
with the horizontal Then AO=, cosa, and АВ=віп а, and 
ÁAB-—A]1r,: . віп (a+ 9). 

Then M p=C sin (a+), where C—DWYyryu. 
But џ is less than unity, and о is, therefore, less than 45 deg. 


Fic. 3.— CHARACTERISTIC CURVE OF SIEMENS-SCHUCKERT Bow 


М різ a maximum when a+>=90deg., in which case a lies 
between 45 deg. and 90 deg. If a=0, then Mp=C sin >; and if 
a=90 deg., t en Mp=C cos c, which is greater than C sin с. 

In Fig. 2 these things are graphically represented. The coefficient 
of friction in a given case depends on the specific pressure, and on 
any want of adjustment in the position of the sliding shoe ; it also 
depends on atmospheric conditions, and on any lubrication that may 
be present. Still, it can be shown that considerable variations in 
the value of the coefficient of friction have little effect on the charac- 


A ! 7. 


Fic. 4.—CoNsTRUCTION ов BASLE COLLECTOR. 


teristic curve, showing the variation of the resultant moment. 
М can be determined as a function of a by multiplying the tangential 
force on the shoe by the effective length of the bow. The designer 
can thus easily compare the experimental and theoretical charac- 
teristic curve . 

It is now proposed in this way to examine two types of collector. 
Let us take a Siemens-Schuckert bow with one axially arranged 
spring. Then М; із proportional to the deviation of the spring, to 
which an initial tension can be given. The characteristic curve of 
the resultant moment is obtained from the moments due to the pull 


0 Г 
Fic. 0.——CHAnRACTERÍSTIC CURVE OF BASLE COLLECTOR. 


of the spring, and to the weight of the bow, which latter follows a 
sine-shaped curve depending on the angle of deviation. The 
characteristic curve of the resultant moment is shown in Fig. 3. The 
second case is that of the collector at present used on the tramways 
in the town of Basle, which is a near approximation to the ideal case. 
The general construction is shown diagrammatically in Fig. 4. By 
a suitable choice of the spring F and the length of the lever H (the 
whole being designed on the system first suggested by Sprague), 
the characteristic curve shown in Fig. 5 is obtained. By proceeding 
on these lines, the designer will be able to see the results which will be 
obtained in practice with any given construction of the details of 
the collecting devices. 
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RECONSTRUCTION. 


Now that a Ministrv of Reconstruction has been formed 
it behoves all those who have a real interest in the trade 
and industry of this country to consider the many questions 
with which such a Ministry should deal. We hope that 
one of the first points which will be decided will be the 
desirability of having a Ministry of Commerce. We were 
long ago dubbed a nation of shopkeepers, but, actually, 
what has the Government done to assist the shopkeeper 
(taking this term in its widest possible sense)? During 
the past century the trade and industry of this country 
has flourished rather in spite of Government action and 
support than as a result of anv beneficent Government 
action. In fact, such matters have generally been beneath 
the attention of the politician. This attitude, however, 
must change, and thus we hope to have a Minister of Com- 
merce whose function it will be to see that the commerce 
of this country is not hampered, or carried on under con- 
ditions which compare disadvantageously with those holding 
in other countries. 

To the importance of Labour in all problems of recon- 
struction we have often reterred. The Whitley report, in 
which it is proposed to have Labour representatives on 
Joint Standing Industrial Councils is, we believe, a milestone 
in industrial progress. The representatives of Labour will 
sit along with those of the trade associations, and it is 
hoped that much good will result by the joint deliberations 
of Capital and Labour. Success in this direction must de- 
pend largely upon the Councils being thoroughly repfe- 
sentative. One method of securing this end is by means 
ot voting, as far as the trade element is concerned, assuming 
that practically all those engaged in a trade join the corre- 
sponding union. Whether this is a satisfactory solution is, 
perhaps, open to question, for there are both virtues and 
vices in the vote. The chief difficulty is that the voter 
does not necessarily understand for what he is voting. 
Therefore, it may very well happen that the representative 
who is eleoted as the result of popular voting is not really 
the most suitable man for representing the needs of the 
industry. The qualification of a representative to serve 
on these councils is that he should know the industry 
thoroughly and that he should be sufficiently broadminded 
to realise what is good for the industrv, and be free from 
Strongly personal views. 

In considering this subject we think there is often a 
tendency to forget that all industry does not consist simply 
of manufacturing. In other words, there 1s a vast deal ot 
industry in which Labour plays a comparatively small part. 
We refer to traders, or those who buy and sell. Those who 
only produce the goods merelv carrv us part of the wav. 
The selling organisation is equally important, be it that of 
the manufacturer himself or of those who are engaged 
purely in trade. There is a tendency to forget the im- 
portance of the merchant, as was rendered evident by a 
recent report by the Merchants’ Committee of the London 
Chamber of Commerce. Production is, of course, extremely 
important, but satisfactory selling is equally so, and there 
is no question that the well-being of the trader is quite as 
important as the well-being of the manufacturer. 

It is, moreover, highly desirable that the representatives 
of any industry should realise that the claims of that 
industry can only be considered in combination with the 
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claims of other industries and in so far as they are com- 
patible with the national good. It is quite conceivable that 
the representatives of a particular industry would like to 
arrange matters so as to improve the position of that 
industrv, but that if the necessary steps were taken in that 


‘direction they would have a seriously harmful effect upon 


other industries. In such cases a powerful industry might 
be able to promote its interests at the expense of other 
industries. As a familiar example, it may be said that 
many industries would like a large protective tariff provided 
that they alone were given this protection. 

There is no doubt that much good can be done by 
assisting the industry and commerce of this country, and 
it may even be the case that our industries would profit 
by a certain amount of control, but we think it will be 
generally agreed that the less control and the more assistance 
the better. Such control as mav be necessary should be 
with a light hand, but assistance should always be available. 

In conclusion, if a word of caution is necessary, we would 


urge the advisability of taking no action ‘hurriedly. The - 


assistance and control of trade and industry is such a vast 
and complicated subject that the desirability of any scheme 
can only be proved by very careful investigation. It may 
well happen that a scheme which appears highly satisfac- 
torv at first sight may prove unsuitable in many details 
when all the circumstances have been investigated and 
when all legitimate interests have been considered. 
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The Theory of the Submarine Telegraph and Telephone Cable, 
By W. H. Marcom, M.A. (London: Benn Brothers, Ltd.) Pp. 
18s. net. THE ELECTRICIAN Series. 

There are not many technical books to which the term 
epoch-marking can appropriately be applied. In the electro- 
technical domain those which might come under this heading 
are Prof. Avrton's ** Practical Electricity," Prof. S. P. Thomp- 
son's " Dynamo-Electric Machinery?" Prof. Steinmetz's ` Al- 
ternate-Current Phenomena," and Prof. Fleming’s ** Principles 
of Electric Wave Telegraphy." To these must certainly now 
be added Dr. Malcolm's new book, although it will appeal to a 
narrower circle than most of the others, owing both to the 
complexity of the subject and to the fact that developments 
in cable work must naturally lie chiefly in the hands of those 
who have access to these costly and much occupied means of 
communication. 

Nothing in the range of electrotechnical science is more 
fascinating than the development of electric signalling, which 
has manifested the phonix-like property of renewing its youth 
whenever a limit appears to have been nearly reached. The 
invention of di plex, quadruplex and multiplex, of automatic 
transmission, with its various methods of signalling, of record- 
ers, type printers, relavs and magnifiers, of re-transmitting and 
re-punching devices, and latterly of cable loading, has each in 
turn extended the powers of the circuit, and, instead of imposing 
limits of speed, as was done twenty vears ago by Sir Wim. Preece 
in his insistence on the famous KR law, we are now anticipating 
all kinds of improvements in cables and in transmitting and 


x1. + 565. 


‚ receiving devices which will materially extend both the speed 


and the certainty of transmission. In fact, we have already 
arrived at a point In most cases Where the volume of messages 
which can be delivered by the cable is in excess of the facilities 
for checking and correcting them in re-transmission, and the 
improvement of the cable is required not so much for increasing 
the speed as for diminishing the critical character of the 
adjustments and reducing the risk of error. 

There can be no doubt that it is chiefly the development of 
telephony and of radiotelegraphy which has given the in- 
spiration for the modern improvements in cable telegraphy. 
and which has brought the whole problem of electrical sig- 
nalling into proper perspective. The two great factors are 
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those of energy and distortion. The difference between radio 
and cable signalling is closely illustrated by the difference 
between shouting a message into the air (aided at most by the 
feebly directive properties of a megaphone) or into an india- 
rubber speaking tube. In the former case the intensity of the 
energy diminishes very rapidly with the distance, so that the 
range depends chiefly upon the intensity of the sound and the 
sensitiveness of the receiver; but the velocity of all waves is 
approximately the same, and there is little distortion. In the 
case of the elastic walled speaking-tube the energy received 1s 
greatly increased by concentration; but the velocity of pro- 
pagation is different for different frequencies, and great dis- 
tortion may result. ° 

In telephony, distortion is only of moment in so far as it 
damps out the higher harmonics, but it is all important in any 
system of telegraphy in which the signals depend upon the form 
oftheimpulse. The power delivered in direct recorder working 
is of the order of a microwatt, which is probably twenty to thirty- 
fold that in radiotelegraphy ; but this does not compensate for 
the difficulties of distortion. 


Two methods of attacking the problem from the theoretical 


side have been before us. First we had what may be termed 
the transient or impulse theory of Lord Kelvin and O. Heavi- 
side, which has been the standard method of cable telegraphists 
for years, and latterly we have had the periodic or alternate- 
current theory of Blakeslev, Steinmetz, and latterly Kennelly, 
who has developed it to the highest perfection for cable tele- 
phony. Neither of these methods are sufficlent in themselves 
to'solve the problems of cable telegraphy with complex trans- 
mitting and receiving circuits; but they are mutually comple- 
mentary, and it is the special merit of Dr. Malcolm's book that 
it shows no signs of adhesion to either school, but deals with 
both methods equally and impartially, and unites them where 
necessary. It is this, combined with the author's practical 
acquaintance with cable signalling work, and the examples 
he has drawn therefrom, which makes his book such an excep- 
tional contribution to the subject. 

The volume commences with a brief but useful mathematical 
recapitulation, introducing the more important and unfamiliar 
methods employed in the theory of cables, such as hyperbolic 
trigonometry, complex exponential and hyperbolic functions, 
development in series, and determinants. The second and third 
chapters are also of an introductory character, dealing respec- 
tively with the construction and fundamental constants of cables 
and with the transient and periodic phenomena in inductances 
and capacities and non-distributed combinations. 

We then come to Part IL, devoted to purely periodic 
phenomena, or the theory of the telephone cable, dealt with 
on the lines of Blakesley and Kennelly, and which the present 
writer had the privilege of examining in proof. Chapter V., 
on the loadiny of cables, is of special interest, as it not only 
gives the theory and illustrations of the methods of continuous 
and of coil loading, but also the technical data and performance 
of a large number of loaded cables. Of great importance also 
1s the treatment of discontinuities and reflections in Chapter VI. 
which is probably the first systematic theoretical investigation 
M the important effect of the disturbances caused by the 
abrupt changes from deep-sea to shore cable or to land line. 
The author expresses the effect of the discontinuity in terms 


of a certain length of actual or of standard cable. In this con- , 


nection more attention might have been devoted to the im- 
portant question of the spacing of the coils in discontinuous 
loading in relation to the dominant wave-length of the signals. 
As Fleming has shown so vividly by his cord and bead models, 
the reflection caused by a local inductance may practically 
suppress the transmission of a certain wave-length. It was 
this which made the early attempts at loading unsatisfactory 
until Pupin developed the theory. 

The last chapter of this section is devoted to prac tical meas- 
urements on cables and experimental verification of the theory, 
and describes the chief instruments and methods of testing. 

In Part III. we are introduced to the transient phenomena 
of telegraphy, commencing with the Kelvin solution for a cable 
With resistance and capacity only (which the author deduces 

у a simple method), and the form of the arrival curves for 
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different letters obtained by superposition. This method, 
which has usually been followed by cable engineers, is of very 
limited application, and all who are concerned with the actual 
problems of signalling will be intensely interested in 
Chapter IX., in which Dr. Malcolm evolves his own proof of 
Heaviside’s expansion theorem, and gives a most powerful and 
comparatively simple general method of deducing the transient 
solution from the periodic one by expressing the latter in the 
form of the quotient of a rotating vector by a function of the 
frequency. The exponential series, representing the arrival 
curve, 18 then given by equating the above function to zero, 
and also differentiating it, and by inserting the roots of the 
equation in the differential. By this method the author gives 


Solutions for the arrival curve in a large number of practical 


cases, including those of signalling condensers and of an 
inductively shunted recorder. 

Chapter X. is devoted to sending phenomena and the 
influence of leaks, with reference to duplex working. It also 
gives examples of actual arrival signals. | 

Part ТУ. deals with the different methods of signalling, from 
the plain Morse or recorder code to the Gott, Picard and other 
modifications, and the two-power method of Raymond-Barker. 
A chapter is devoted to sine wave transmission and the work of 
Squier and Crehore, coming to the conclusion that telegraphy 
by alternating currents has advantages which should lead to its 
general adoption. 

The concluding section of the book is concerned with the 
future progress of cable telegraphy, and commences with an 
Investigation of distortion, passing from mesh circuits to the 
distributed case. The present methods of overcoming dis- 
tortion by curbing, signalling through condensers, inductive 
shunts, &c., are then considered as well as the use of various 
magnifiers, such as those of Heurtley and Orling. Dr. Malcolm 
considers that the difficulties of accurate duplex balancing bar- 
the way to much further progress in this direction, and after . 
& study of duplex working devotes his final chapter to the 
loaded telegraph cable. He points out that theory and prac- 
tical experiment have been in close agreement in most cases 
where compared, and considers that future progress will chiefly 
depend upon theory, as experiments are not only difficult to 
make, but are frequently misleading, owing to the difficulty of 
varying one factor without simultaneously altering others. 
While the author does not anticipate the rapid adoption of 
loaded telegraph cables, he points out that their ultimate 
employment seems certain, and he warns us of the risk of 
allowing other countries to be the first in the field and to rob 
our.country of its supremacy in the telegraphic sphere. The 
competition of radiotelegraphy is also not to be despised, 
especially as it has enlisted the best talent on its side, owing 
to the relative freedom with which it can be taken up. But 
the author is none the less confident that if the problems are 
attacked with the necessary energy and theoretical ability 
cable telegraphy will " enter upon a period in which all its 
past achievements will be excelled."' | 

It is impossible to overrate the importance of Dr. Malcolm's 
treatise, or sufficiently to admire the immense amount of work 
and ability it has involved. The constant introductivn of 
numerical] examples and graphical illustrations is of great 
service, and will render the book of use to those who are not 
able to follow the mathematical working. A useful series of 
appendixes giving data of various cables and instruments, &c., 
is attached. Unfortunately, these appendixes bring out the 
curious fact that very little data appears to have been col- 


lected concerning the siphon recorder, a fact which probably 


accounts for the discrepan¢y between the theoretical and , 
experimental results of Crehore and Squier on the Coney Island ` 
cable given on p. 246. It must be remembered that the 
effective inductance and resistance of a coil moving in a 
powerful magnetic field, as in a siphon recorder, are functions 
of the frequency ahd of the inertia, suspension and friction, 
and some experimental investigations at signalling frequencies 
are much needed. It is to be hoped that when the next edition 
of Dr. Malcolm's book appears this lacuna will have been filled, 
and that more experimental verifications of theory will be 
included. CHARLES У, DRYSDALE. 
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ON THE CALCULATION OF THE COUPLING COEFFICIENT OF TWO COAXIAL FLAT 
SPIRAL COILS. | | 


BY P. BAILLIE, L.SC. 


Since flat spiral coils are more*and more extensively used to 
form tuning and ‘coupling inductances in wirgess apparatus, 
it is often required to know the coupling coefficient of two 
such coils. It is the object of the present article to give a 
comparatively quick method of calculating that coefficient in 
the case where the coils have the same axis. 


Fic. 1.—Cross SECTION or Соп. 


Let C and C’ be the coils (Fig. 1) and let us denote bv :— 
L self-induction coefficient of coil C. 
І’ self-induction coefficient of coil C". 
D external diameter of coil C. 
d internal diameter of coil C. 
D' external diameter of coil С”. 
d' internal diameter of coil С”. 
. € axial distance between coils. 
M mutual inductance of coils. 
The coupling coefficient is then po . Its dimension 
being zero, К depends upon four parameters: Dje, d/e, Р' {е 
and d'/e, but not at all upon the number of turns per unit 
length ; we may assume this latter to be the same for both 
coils. К would depend upon two parameters only D/e D'je, 
should d and d' be zero. The most general case can be solved 
in terms of inductances (self and mutual) of coils wound to 
the centre for. which d and d’ are zero. А plane abac will be 
provided for coils depending upon two parameters in terms of 


Die and Р’ /е, , 
We shall have to consider the following coils :— 
Coil. | External diameter. Internal diameter, Self-induction coefficient. 
AB |. d 0 | l 
A’B’ d' 0 | i U 
EF D 0 | ` 
E'F' р 0 A 


We can write : | 
M (44) == M(IU)-- M(U,') - M(LU)4-M(LL/), 


where M(A/') denotes flux through coil 2’ due to unit current 
in coil 4, &e. 


with M (4) - M(Ll') 3- M(Il), 
and | M(l4) = M(L'l)-- M(Il). 
Hence 


M(LL') - M^) - M(lU) —M Ql) —M(145), 
and 

КМО) MQP)- MZ) 

Е v LL | 


Let us denote by : 


n, number of turns per unit length of coil C, 
n, number of turns per unit length of coil С”, 
length | 


a Nagaoka’s factor corresponding to di 
(a— 0-688123). "BIB 


We have : . Е 
рз 8 
Aca ons a a—0-8493. n,?. D>, 
“ы 08193. n,2. D^, 

l= | 0:8493. it,” (ЇЗ. 

[= 0:8493, n,'2. 4%, 
and PEE | | 
М(3')=К(33'). V 44 - K(44). N 0-8493. n,2. D5.0-8493.0,2. D's. 
or M(Ad’)=0-8493. п.п. У D. DB. K(77’). 


and M (Il') —0-8493. пу. 0, . N 0. d'5. КІР). 
М(21') 50-8493. пу. пу. ү 03.4%. KT), 
M(l4') =0:8498. n,. пу. y DP. «3. К(1А'), 
hence: A= 


0.84193. нуту. [у DDK (AL) LAV Bd 3K (II^) —V DPI KG) —V D305 K (11), 


V LL’ 

^ [t should be noted that factors пу and n,' can be omitted 
provided L and L' are changed into L/n,? and L'n5 ùe., 
inductances of coils C and C' when wound with one turn per 
ст., such as given by certain tables or curves. 

The determination of K is then effected bv calculating four 
expressions, such as &/D3D'3R(22), where the coupling co- 
efficient refers to coils wound to the centre. 


po) 


< MEU) 
Putting M ET 
| Nye ny Hye thy 
MG) ,. ALA 
T= wi U S ds 
Hi. My Nye 954 
we have | 
| Gea E 
^ LL' 


A quick method of calculating R, S, T and U will be given 
later. 


Fic. 2, 


When coils have identical dimensions (no matter what the 

windings) we have 
D=D', d=, K(4)—kK() T-U, 

SV LL’ : 

K ;-R-FS—2T. 

yey 

When one of the coils is wound to the centre, C' for instance : 
l'zd'—9, A-—L', S=T=0, 
v LL’ 
=R-U. 

H 1: Ny 


We now have to find the coupling coefficient of coils for 
which internal diameter 1s zero. 


and 


and K 
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First consider (Fig. 2) two coaxial turns of wire 0 and 0’. where y is a function depending only upon Ё: 
the radii of which are R and R’, and separated by 00' — Е. т'+9 
The mutual induction coefficient m of two such turns has к И 
been calculated by Neumann’s formula : s | do’ ace Du 
| ds ds’ cos u ] A ] —A? sin? v 
m= | К а. 


MMW ?’ 


zi 


— 
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where ds and ds’ are le "ngths and » the angle between two wire That function y has been calculated bv separating the first 

elements MN and M'N*. integral into terms like 

We obviously have : x dv sin? v. dv 

d$ — - R. 10, ds! —R' .10', u= ХОН —0—0'. ISak eno or | 1 2 smEa "m 
MM?— Wh? +H M’?= R? - R?-- E? —2RR' cos (0—6’). 
LPR’ | i5?—ÀE ip ` Those integrals are respectively the first-class elliptic integral 

Putting [i-o e РЕ a X=function of k and v; and Jacobi's second-class elliptic 

E?--(R 4- R'? АВ? integral : 
and 0=1л— 10, it is easily seen that m may be written 


x 
Ex „2 Е СМЕТОВ 
т=ү RR’. у, 2(X)=| Sn X.dX with sin v—SnX. 
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Integrating with regard to 0' has been effected by measuring 
| the area with limits from 0 to 2л by a curve plotted with 
| values of the previous integral as ordinates. | 

і 

| 


Values of y=m/V RR’ calculated in such а way are given 
by the curves in Fig. 3, not in terms of k but (for greater 
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F* Although the rolled strip and drawn wire of silver sulphide ex- 
hibited marked differences, it is not easy to explain why the mecha- 
nical working makes so radical a change in electrical properties, 
Possibly rolling the sulphide at room-temperature may produce 
minute cracks. 


The effect of passing alternating currents through a strip of silver 


Time in Minutes 


Fic. l.—ErrEcT or PERIODICALLY IMPRESSED ALTERNATING 
CURRENTS ON SILVER-SULPHIDE STRIP. 
Curve I. represents conditions with 8-8 milliampere currents, 


curve II. with 14 milliampere currents, and curve ПІ. with 
18-6 milliampere currents. a 


бе ‚ Т, RA í B sulphide for short intervals is indicated in Fig. 1. The 
C "LM | 3 МА " A downward tendency of the single lines indicates that the 
A. ee a ee ee eS effect produced is not permanent. | 


Fic. 3.—Curves GIVING y=m/ RR’ 1х TERMS or 9/4. 


convenience) in terms of the ratio Ó/ A—AA'|BB', which is 
related to k by | | 
а AB? A? 1 
О AB*-AB! Aò 1—(5/A) 
Approximate formule have also been given (" Bulletin " of 
Bureau of Standards, Jan. 1, 1912) and the curves in Fig. 3 
agree with values of y worked out from Prof. Nagaoka'8 
formule. | | | 
Values of the coefficient of mutual induction m between two 
coaxial circles are given by curves Fig. 4'in terms of ratios 


DJE and D'jE. 
(To be concluded.) 
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THE ELECTRICAL PROPERTIES OF SILVER 
SULPHIDE. * 


According to investigations made by George W. Vinal, assistant 
physicist of the Bureau of Standards, silver sulphide may be pre- 
pared in the form of short wires or thin strips like a metal. The 
wite, which must be drawn hot, has been found to conduct elec- 
tricity like a metal of high specific resistance and practically zero 

Р. 9 temperature coefficient. А strip of the sulphide rolled at room tem- 
| perature has a large negative temperature coefficient and shows 
i metallic and electrolytic conduction at the same time. It has a 
у volt-ampere current characteristic of a pyroelectric conductor. 

E The resistance of these strips has been . early always found to be 
higher with alternating than with direct current. The p ssage of à 
small alternating current at a frequency as low as 60 cycles increased 
temporarily the resistance of the sulphide, while a small direct cur- 
rent produced the opposite effect. However, hot-drawn silver 
sulphide wire did not show the same peculiarities as the strip. The 
melting point of silver sulphide is about 825°C. Below 175°C. the 


it is a metallic conductor, the transmission being marked by an 
abrupt change in the electrical resistance as the temperature passes 
this point in either rising or falling. 


* Abstract of an article in the " Electrical World." 


sulphide is an electrolytic conductor; and above this temperature 


A strip of silver sulphide subjected to alternating and 
direct currents behaves like a pyroelectric conductor. 
With a small current the resistance is very high, but 
with relatively large currents becomes very low. The results of the 
test are shown in Fig. 2. Measurements of the specific resistance of 
sulphide wire at 25°C. indicated a value of 17,300 microhms 
‘per cubic centimetre, or about 10,000 times the specific resistance 
of copper. | 
In studying the electrochemical decomposition of silver sulphide 
due to the electrolytic conduction of the strips of thie "at ria’, it was 
found that a myriad of shiny silver crystals appeared on the black 
surface of the sulphide after the current through it was increased 
gradually from 50 milliamperes to 300 milliamperes. The crystals 
appeared in various forms, some of which suggested that they had 
been expelled from the interior of the sulphide by considerable force. 
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Fig. 2. —CRARACTERISTICS or SILVER-SULPHIDE STRIP WITH 
ATERNATING AND DIRECT CURRENTS. 


Similar experiments with alternating currents increased to 600 milli- 
amperes produced no visible decomposition of the sulphide. Othe 

experiments indicated some microphonic action when two pieces 0- 
the sulphide were pressed together and in circuit with a telephone 
receiver and battery. No data were obtained on the stability of 
silver sulphide. However, it is stated to be less stable than the sul 
phides of copper, lead and mercury. 
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duce energy at a farthing per unit. 
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CORRESPONDENCE. 


omnes 
THE TECHNICAL PRESS AND NATIONAL SERVICES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: Though we are far from desiring to see the British 
Government everywhere adopting or initating the Innovations 
of Allied or other Governments, we think the Premier might 
well take a leaf out of the book of Governor Whitman, of New 
York State. The Governor recently met in conference the 
editors of the various technical journals in the State, desiring 
to get reliable evidence upon questions of mechanical pro- 
duction, transport, coal and timber conservation, the provision 
of machinists and toolmakers, and other vital factors essential 
to the successful prosecution of the war. As a result, the 
Governor has now a committee of five editors acting in an 
advisory capacity. 

Perhaps no class in the community has its fingers move 
completely upon the pulse of British industries than the men 
who so worthily and etficiently edit our technical press, and we 
feel sure they might with advantage be called in to the State 
councils, where accurate information 1s above all things essen- 
tial. At such a moment as this, when, to take only three 
important branches of public secvice, the Air, Agricultural and 
Marine Depaitments, there is urgent need for the wisest and 
sanest counsels as well as diiving forces, we think nothing but 
good could come by the introduction of editorial assistance. — 
We are, &c. 

ВАВ1МАЕ LimiteD (Scientific Welding Engineers), 
C. W. BRETT, 
Managing Director and General Manager. 

[We think there is much to be said in support of our corre- 
Spondent's views.—Ep. Ё. | 


SHEFFIELD ELECTRICITY SUPPLY. 


At the meeting of the Sheftield Corporation last week there was 
a long discussion on Councillor Graves’ motion " that no further 
steps be taken with respect to the purchase of the plant for the 
Blackburn Meadows electricity generating station, and that all 
previous resolutions of the Council and Committee relating to the 
matter be rescinded.” 


Mr. GRAVES said that they might not know that it was possible to be a 
member of the Electric Supply Committee without being aware what 
was going on. They had a little sub-committee called the Emergency 
Committee, which did all the important work. Не was'not aware of 
what was going on. but at the July meeting he found out the terms of 
an offer from the Minister of Munitions, which had been accepted. The 
Council when they passed the proposal to go on with that huge scheme 
had no details before them. The only details were given on August 24, 
and those showed that out of £560,433 which was to be expended only 
£151,000 belonged to the Ministry of Munitions. Those were not final 
figures; they were asked to take an unjustifiable risk. They had not 
more than 16$ per cent. allowed for depreciation, and no man of business 
who knew what he was talking about would get up and say 16} per cent. 


depreciation was enough. They had 7,550 consumers, and leaving out - 


the tramway undertaking, two large customers took more than half of 
the energy produced. After dealing with the question of the allocation 
of profits to the relief of rates, he asked, if the scheme was a national 
matter, why did not the Government help them ? How did they know 
what the conditions were going to be after the war? They were going 
to spend more than a quarter of а million for which in four or five years 
they would have absolutely nothing to show. How long could they 
guarantee that good trade would continue ? How long would there be 
the present demand ? It had been asserted that it was possible to pro- 
Their price was 3d., plus 20 per cent. 
With a prospect of power so much cheaper, how were they going to hold 
their own ? He wanted the permanent interests of the Council to be 
protected. 

Councillor Evans traversed the statements of Councillor Graves. The 
Statement that the depreciation represented only 16} per cent. was not 
quite correct ; the dopreciation equalled 37 per cent. of the total of the 
undertaking. In regard to the two very large consumers, he said that 
when one company first came to the Corporation they had to give a 
guarantee to take at least £1,000 worth of current per annum. Their 
total now amounted to £100,000. Because they got it at a reasonable 
Price it paid them to get it from the Corporation, and the price was such 
that ho ventured to think they could not generate it themselves at that 
figure. In addition, they got off scot free from breakdowns, which was 
& most important matter. Did it not rather strike one that the fact 


of a large company taking its power from the Sheffield Corporation was , 


proof that it was one of the finest developments they ever had? It 
meant that it was cheaper than gas. Ever since electricity had been 
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produced they had never been able to supply the legitimate demands of 
ordinary consumers. To-day the Government required large quantities 
of electricity and so did private consumers. А very large number of 
electric steel furnaces were to be put down and those all meant a demand 
for power. There were applications before the Electrie Supply Com- 
mittee for no less than 21,000 kw. for driving electric furnaces alone. It 
was the bounden duty of the Corporation to do everything they could to 
keep Sheffield works going. They had a very large and powerful com- 
pany almost on their own doorstep simply waiting for Sheffield to make 
one false plunge and then, instead of the price of electricity going down, 
it would go up. As patriotic citizens, was it not their duty to lay 
everything aside and do all they could to help their large munition works 
with all the power they required in order that they might help to finish 
off this horrible war ? Personally, he did not care a brass farthing if 
for the next three or four years they did not make & profit and did not 
make a loss—he did not admit that they had made a loss—so long as 
they were able to do a little bit to help in the war. 

Councillor NEAL pressed the Council to give careful consideration to 
the financial position of the undertaking. In the first place, as holding a 
monopoly, they had duties and obligations put upon them. "They were 
bound to supply electric power to all who demanded it, and they had to 
take the risks of the business together with its privileges. Не hoped that 
the accounts would be carefully gone into before the next meeting of the 
Council, with a generous writing down for the depreciation of both the. 
older and newer plant so that the cause of the criticisms of Councillor 
Graves would be removed. He was one who believed in a great future 
for electricity and was for going boldly forward with the policy of making 
the necessary provision for the supply of electricity for the manufacturers 
of Sheffield. As regards the purchase of the plant, they had to remember 
that it could only be obtained through the Ministry. He regarded it as 
а matter for congratulation that they had obtained the machinery. Не 
agreed that it was unsatisfactory that more than half of their revenue 
should come from three customers. That was perhaps a helpful thing 
when they began, but such was not the case now. He hoped that 
contracts would be entered into with customers for long terms of years 
rather than for 12 months' notice of determination, which he considered 
detrimental to the undertaking. 

Sir WILLIAM CLEGG desired some authoritative statement with regard 
to the financial position of the undertaking. They had a duty towards 
the ratepayers who were engaged in the undertaking to the extent of 
£2,000,000, and who were entitled to a return for theif money. He 
thought the time was ripe for a slight increase in their charges to their 
customers. The works were making a tremendous amount of money, 
and the Corporation ought to be getting some of it instead of letting it 
all pass into thenational Exchequerintheshape ofexcessprofits. Hedid 
not think manufacturers would object to an increase if it were the case 
that they were now supplying electrical energy at a loss, The right 
attitude was to go forward, to adapt their plant as they went along until 
it had served its purpose. He believed in the undertaking and urged the 


‚ Council to develop the electric steel industry of Sheffield, to encourage 


manufacturers to lay down furnaces and to become their customers. 
Neglect to do so might become serious for the city. 

Ald. Hopson said money had been set aside for the renewals fund, but 
the rate of depreciation was fixed by the Income-tax Commissioners, and 
therein lay the element of the whole problem. It might be that they 
were not depreciating scientifically. It might be that they ought to 
depreciate more rapidly, but they were not allowed to do so. As regards 
the accurate investigation of the financial position, in his opinion it would 
have to be done by an independent firm of valuers, jointly approved by 
the Government and the Council. He did not think they would get the 
figures accepted by the Government for the next Council meeting. He 
asked them to consider the possibility of à number of Sheffield manu- 
facturers combining to supply their own power! Was fhat the sort of 
thing they wished to happen in Sheffield ? If the Corporation refused 
to supply they would have others going to Parliament and applying for 
statutory powers to supply electricity on the ground that the Corporation 
had withdrawn from the field. They had an assertion from Mr. Fedden 
that the Government's sinking fund was not sufficient. Ho would re- 
mind the Council that the Government would not accept Mr. Fedden's 
opinion, expert though he was, because Mr. Fedden as their servant was 
to some extent an interested party. He did not think it would be 
impossiblé to get the Government to agree to the introduction of an 
independent authority. If this were done they might then get to know 
the right value of their undertaking. The war materially influenced the 
income-tax officials. Some time ago they had stated that for the pur- 
poses of valuation and depreciation, pre-war prices would be the standard. — 
Then the Treasury became frightened at the rise in prices and post-war 
prices were introduced as the standard for valuation. The Government 
view now was that they saw no reason why prices should go down after 
the war. The Council would see, as he had seen in regard to two or 
three limited companies in which he was interested, how difficult it would 
be to make a trustworthy balance-sheet. The real question was, should 
the prices be raised or not? It was a question for careful consideration, 
but he wished to say that the question of electricity supply was one vital 
to the interests of Sheffield. He knew of a certain town which was ready 
to take the steel industry from Sheffield at any given opportunity. He 
was not going to say anything more definite than that at the moment, 
but if the electricity undertaking failed the manufacturers of Sheffield 
the other town would say : " Thank God, at last they have let them into 
our hands." He could not imagine anyone on that Council desiring such 
а contingency. They had got to go forward to supply electric power if 
Sheffield was to remain the centre of the high-class steel trade. 

After further discussion, the resolution of Councillor Graves was lost 
and the minutes of the Electricity Committee were approved. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he faliowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MawauRsN, ELLIs & Pryor, Chartered Patent Agents, 
70 and 72, Chanzery-lane, London, М.С. 

Whenever the date applied far differs from the date on which the application was lodged 
at the Patent Office the farmer ts given in brackets atter the title. 


1916 SPECIFICATIONS. 


6.404 KETTERING. Electrical reeulaters. (26/7/15) 101.014. 

6.405 KETTERING & Curyst. Systems of electrical reneration. 

10,491 СкоснАТ. Electricaldriving, particularly for motor vehicles, 
(Addition to 4,962/16.) 

11,047 МЫ (Kuntziger, Chauvin & Fontaine.) Cut-outforelectriccircuits. (4,8/16.) 
108,511. 


Electrically-heated wearing apparel. (7 8 16.) 108,516. 
Dynamo-electric machines. (10 8:16.) 108,529. 

(11.8.16.) 106.532. 

Sparking plues for use in internal-combustion 


13.005 NasExes. Maenetos for telephonic and like calls. (18.9.15.) 101,542. 
13.007 Western ELECTRIC Co. Nash & Grace. Telephone hand sei. (13/9/16.) 
108,565 


13.198 Cox. Electrica! fuses or cut-outs, (18.9/16.) (Addition to 2,491;16.) 108,567. 
14.012 HEARN. Electric heating devices. (3,10,16.) 108.578. 
14.518 B.T.-H. Cc. (С.Е. Со.) Methods cf and apparatus for electric ship propulsion. 
(12/10/16.) 108.586. 
14,821 B.T.-H. Co. (С.Е. Co.) 
(18/10'16.) 108,590. 
The apparatus comprises a stream of condensable vapour which is caused to enter 
a condensing chamber in a downward direction. the condensing chamber beine in 
communication by means of a conduit with a receptacle to be evacuated. and means 
for condensine the vapour and for preventine any of it from passing from the con- 
oe chamber to the receptacle. 
15,837 Me T SYND. & WATSON. 
17,304 B Manufacture of porous mineral product for use in chemical and 
uud. operaticns as refractory material and for other purposes. (2/12/16..) 
108,61. 
17,451 Спі. (United Statés Light & Heat Corpn.) Dynamo-electric machines 
(5/12/16.) 108.620. id 


(27:10/15.) 101.960. 
(9, 5/16:) 106,203. 


11,146 ЕІ уАТІСО. 

11.326 SCHROEDER. 

11.382 Berry. Electric transformers. 

11,787 LONGFORD, LONGFORD & CLARK. 
епсіпеѕ. (19 2/16.) 108.546. 


Means and apparatus for obtaining high vacua. 


Interrupters for ignition magnetos. (6/11/16.) 


: 1917 ЅРЕСІҒІСАТІСМС. 
2,872 TURNER. 


Regenerative braking systems. (31°3/16.) 105.225. 
3,046 M Drawn filamsnts for electric incandescence lamps. (1/3/17) 
8.817. 


3.881 TAYLOR, TuNNICLIFFE & Co. & Cooper.  Aprlicances for the shapinz о! tele- 
eraph and like insulators. (16.3,17.) 108.821. 
4,188 [cRANIC ELECTRIC Co. (Cutler-Hammer Mte. Со.) Electric circuit-breakers for 
poly phase alternatine-current circuits. (22,3/17.) 108,65]. 
4.336 British WeSTINGHOUSE ELECTRIC & Mra Co. (Westinghouse Electric & Mfg. 
Co.) Electric motor control systems. (26.4 17.) 108,824. 
10,178 ARMBLIN. Dry batteries. (13/7/17.) 108,846. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When compiete Specification accompanies application an asterisk is affixed. 

August 10, 1917. 
11,531 SmitH. Compasses and instruments for detecting changes of magnetic decli- 
nation. 
11.534 Mason. Maeneticcompasses and electriclamps for use therewith. 
11,544 SuiLES & WARREN. Sparking control of aviation engines. 


August 11, 1917. 
11.570 Lassen. Apparatus for softening and purificatio 1 of water. 
11.579 HANMAN. Sparking plug tester. 
11,586 сар k WiLLiams. Self-acting mechanical brake for railway and tramway 
vehicles. ; . 


August 13, 1917. 


11.607 Natcer Bros. & THOMPSON & Cirrogp. Electrical measuring instruments. 
11,612 CowrER-CoLEs. Process for rendering aluminium and its alloys more durable. 
August 14, 1917. 

11,658 Benetti & ROTA. 
direction or upon a fixed point. 

11.659 Hearn. Electric heating devices. 

11.660 LaNGDboN DaviEs E SOAMES. Electro-maenetic friction clutches. 

11,667 B. T.-H. Co. (С. E. Co) Automatic dec elerating device. 

11.669 Lamkin. Device for indicating electric leakage in insulation of sparkinz plugs. 

11.677 Layton. Starting apparatus for electric motors. 


; August 15. 1917. 
11,707 BsipgE&. Searchlight projectors for sumbarines, &c. 
August 16, 1917. | 


.765 WESTERN ELecTRIC Co. Selective signalling systems, &c. 

‚777 SUCHCSTAWER. Producing electricity and mechanical power by, permanent 
maenets. 

‚785 BAKER. Variatle electric resistances. 

79) Guinness. Sparking plugs. 

696 STOTT. Electricity generating plant. 


August 17, 1917. 


11.820 Automatic TELEFHCNE MFG. Со. & SMITH. 
11.530 C. TTEE & Hec iiincsseg. Trolley heads. 
11.600 Foster, lgrnition maenetcs. 


Aucust 18, 1917. 


Qo M NA 


Electric annunciators. 


SR 


11.862 Laxe. Electric furnaces. 

11.564 MarR. Telephone receivers, &c. 

11,807 NAAMI OCZE VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELEPHCNE. 
conductors of thermic telephones. (15 9.16, Helland.) 

11,878 AuTvOMATIC TELEPHONE Мес. Co. & HARRISCN. Telegraph systems. 


Aurust 20, 1917. 


99 STEVENSON. Protectors for trollies of elec. tramears. &c. 
Э AUTOMATIC TELE: HC NE Mec. Co. & Green. Elec. sienalling system for mines. 
7 Naur. Elec. switches. (10.5 16, U.S.) 


Aueust 21, 1917. 


11.583 ВТ.-Н. Сс (СЕ. Со.) Elec. transfermine and converting apraratus. 

11.7979 Акт. Ges. Brown Bover ET CIE. Unitorm distrioution of current to d.c. units 
n рага]. (21,8 16. Germany.) 

11.991 Акт. Ges. Bec ws B: уЕф ET CIE. 
6 Ilie. Germany. ) 

11.993 Merks. (S littort Electrical Со.) lenition dvnamos. 

11.996 Нато 6 serrano, Elec ienition apparatus for internal combustion enwines. 

12.016 Аст: мАТІС TELEPHONE Мес. Се. (Automatic Elec. Со.) Teiep hone systems. 


Heating 
11.85 
11.92 
11.9 


2 


Starting apparatus for motor car engines’ 


12,441 MARCCNI’S WIRELESS TELEGRAPH Co. 


Apparatus for Concentration ot electric waves in a single ` 


Friday, Sept. 28. 
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l August 22, 1917. 


12.029 Bae tir. Illuminated switches. 

12.035 Broox. Switcheear fcr starting and controlling elec. — 

12041 MURRAY. Transposing machine for telecraph alphabets. 

12.054 Western ELEC. Со. Machine switching telephone systems. 

12.074 ІскАМІС ELEcTRIC Co. (Cutler Hammer Mfg. Co.) Contact devices. 

12,077 Јонмѕом. (F.1.A.T. Fabbr. Italiana Automobili Torino). D.C. elec. motors. 


Aueust 23, 1917. 


12.104 Hupp & Wion. Electrical point detectors for railways. 

12,105 THomeson. Supports for electric fans. &c. 

12,125 Wuite. (Remy Electric Co.) Ignition apparatus for internal combustior.s 
eneines. 

12.127 SALLEs. Incandescent electric lamp holders. 

12,129 HOLLISTER. Magneto elec. generator, 


Aucust 24, 1917. 


12,191 JENSEN. System for protection of three phase a.c. systems. 

12.149 TAvroR. (Burvess.) Elec. heating. &c.. apparatus. 

12.158 KAVANAGH & NEVILLE. Cord-eritp fcr elec. lamp holders. 

12,165 HoLrEN. Electrically operated mechanism for driving clockwork trains, &c. 


Aueust 25. 1917. ‘ 
12.199 AUTOMATIC TELEPHONE Msc. Co. & REMINGTON,. Elec. signalling systems for 


mines, &c. 
August 27, 1917. 


12,268 DENNETT. Electrical condensers. 

12.276 B.T.-H.Co. (G.E.Co) Powersystems. 

12.278 Margs. (LaFrenzht Power Spark Plug Со) Spark plugs. 
12.280 AKIMOFF. Testine for dynamo taiance. 

12,284 Scism. Junction tox coupling tor electric conduits. 
12.299 Vries ОЕ WAAL. Indicators for electric switches, &c. 
12.303 Sru&gGEss. Armatures of electric motors. 


Aueust 28, 1917. 


12.308 KNIGHT. Electrically illuminated walkine stick. &c. 
12,320 Hart. Combined electric light fitting and lamp-holder. 
12.326 DENNY. Electro-deposition of tutes. * 
12.351 Browns, BovertetCie. Time-limitelectriccircuit-breaker. (20/2/17, Germany.) 
12.357 OLDHAM. Galvanic batteries. 
12362 AsHCROFT. Manufacture of oxides or salts of tungsten or of metallic tungsten. 
12,365 ASHCROFT. Manufacture of aluminium or its oxides or salts from materiais 
containing aluminium. 
August 29, 1917. 


12.373 BRANSON. Electric gramophone. 

12.412 ALEXANDER. (Ollard Trolley Whee! Co.) Trolley wheels. 

12.414 REvNcLps. Fittings for electric lamp shades. 

12,421 MARCONI'S WIRELESS TELEGRAPH Co. & FRANKLIN. 
telegraphy. 

12.423 WHITE. (American Conduit Mfe Co.) Surface electrical conduits. &c. 

12,425 DEVEREUX. Electrolytic deposition of iron. &c. 

12.427 Marks. (Splitdorf Electrical Со.) Ignition devices. 

(Marconi partly.) Reflectors. 


Aueust 30, 1917. 


12.442 FRANKLIN. (Marconi partly.) Reflectors for wireless telegraphy and telephony 

12.456 Cox. Electrical switches. . 

12,460 ALEXANDER. (Kleinschmidt Electric Co.) Selection systems for telegraph 
typewriters. 

12.462 DowsiNc. Electric heating elements. 

12.469 B.T.-H. Co. & SHUTTLEWORTH. Phase advancers. 

12.473 GRAHAM, Electric bells. 

12.478 pd WESTINGHOUSE ELgcTRIC & Mro. Co. Control systems for electric 


Receivers for wireless 


oto 
12,479 Brus WesTINGHOUSE ELectric & Mfc. Со. Phase converters for polyphase 
distributing systems. 
12,480 British WesTINGHOUSE ELectric & Mrc. Co. Phase balancers for polyphase 


distributing systems 
August 31, 1917. 


12.520 PRITCHARD. Electromagnets. 
12,539 SrLiTDORF ELECTRICAL Co. Generating ignition currents for internal combustion 


n s. 

12,577 ыз 'S WIRELESS TELEGRAPH Co. Receivers for wireless Jenas 
September 1, 1917. 

12.566 Worsnop. Electrical accumulators. 

12.572 Pate & Woop. Electric heating and cooking apparatus. 

12,577 FRANKLIN. Receivers for wireless signals, 


VOLUNTEER NOTICES. 
COUNTY OF LONDON VOLUNTEER ENGINEERS. 
Officer Commanding : Lt.-Col. C. B. CLA V.D. 
Orders for the week : 


Oflicer for the week.—Sec.- Lieut, C. E. Campbell 

Monday, Sept. 24.—Technical instruction (Searchlight) for No. 3 Com- 
pany, Right Half Company at Regency-street. Drill, No. 3 Com- 
pany, Left Half Company. Signalling class, 6.30. Recruits’ drill, 
6.30. | 

Tuesday, Sept. 25.—Physical drill and bayonct fighting. 

Wednesday, Sept. 26.— Drill and elementary bridge construction for 
No. 1 Company, Right Half Company. 

Thursday, Sept. 27.— Drill and elementary bridge construction for No. 2 
Company, Right Half Company. Signalling class, 6.30. Ambu- 
lance class, 6.30. 

—Technical instruction (searchlight) for No. 3 Company,. 
Left Half Company, at Regency-street. Drill, No. З Company, 
Right Half Company. Recruits’ drill, 6:30. 

Saturday, Sept. 29.—Commandant’s Parade for Route march and drill. 
Parade at Headquarters 2.45 p.m. Uniform. “A” and " B" 
N.C.O.s and men are reminded that one route march a month is 
compulsory. Recruits’ drill, 2.30. 

Musketry.— All N.C.O.s and mon who have signed the “ A" and“ B" 
agreements are required to attend during this month to re-classify 
in order to enable the Corps to obtain the Capitation Grant. Pre- 
ference will be given to those men in firing. This does not apply to 
those who hold the proficiency badge. ' 

Armlicts.—The new issue armlets can now be obtained at Headquarters, 
and every enrolled man must obtain one without delay ; at the same 
time all old red armlets (now obsolete) must be roturned. 

Unless otherwise indicated, all drills will take place at Headquarters 

(Balderton-street, Oxford.street ). 
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Prohibited and Restricted Imports. 

The following further decisions with regard to imports have been 
arrived at by the Department of Import Restrictions :— — 

Prohibited.—Nickelled bracket lamps or bulb holders (electric), 
cadmium, ceiling roses (earthenware), copper blanks for electric cranes, 
brush holder springs, tested fuse wire, ozone generators, spiralite advertis- 
ing device (electric), spraying apparatus (electric), tramcar journal boxes, 
electric reading lamps, telegraph perforating keyboards, zine strip, 
4)konite rubber insulating tape. | 

Not Prohibited. —Power-driven blowers, Coran сорр-г alloys, magnetic 
compasses, earphones, ebonite containing less than 50 per cent. of 
rubber, ‘‘ Elaterite," or elastic bitumen, crane controllers, fans (com- 
plete with motor), fire alarm apparatus, furnaces (electric), hair dryers 
(electric), portable hammers (electrically driven), interrupters (telephone 
switchboard), ozone generators, starters, svrens, complete with motor, 
transformer testing sets, transformers, refrigerating machines (electric), 
“ Paxolin " insulating material, tungsten, tungsten target X-ray tubes 
wulcanite containing less than 5 per cent. of rubber, zirconia. 

General Licence.—Bells and buzzers for tire alarm telephones, elec- 
trodes, telephone switchboards and parts. 

* * * * 


Government Co-operation with Manufacturers. ; 

At a meeting of the Birmingham Brass Masters’ Association on 
Monday, Mr. L. A. Paish, of the Commercial Intelligence Depart- 
ment of the Board of Trade, and Mr. €. Hamilton Wickes, Trade 
Commissioner (Canada), delivered addresses on the question of 
Government co-operation with manufacturers. 

Mr. Paish said the German Government were making a strenuous 
attempt to get all manufacturers in Germany into syndicates. They 
realised the advantages of syndicates, and were assuring all manu- 
facturers that the only way in which they could regain their place “ in 
the sun " was to adopt that form of trading. The Board of Trade saw 
that tendency in Germany and America, and appointed a committee 
to consider the question, with the result that the Board had adopted 
that as their policy—that if British manufacturers were to increase 
their export trade after the war and to regain the trade they had lost, 
it was absolutely essential for them to get together into some sort of 
trading combination. They were prepared to face the question of 
trusts or combines, or whatever they were called. If we were to make a 


` stand against combinations in other countries it would be necessary 


for us to adopt somewhat similar methods here. A combination of the 
whole of the Birmingham brass masters would be able to undertake 
& systematic investigation of any definite market that it wished to 
Attack, whereas an individual firm would not be in a position to do so. 
If they had an association dealing with the whole of the products of the 
brass industry it would be possible to put a man in any market to study 
thoroughly the changes in the conditions that had taken place during 
the war. The Commercial Intelligence Department was prepared to 
co-operate in every possible way in such an endeavour, even to the 
extent of finding financial assistance in sending out a representative ; 
at was out to give to manufacturers and traders every possible assistance 
that they could reasonably expect. He had been instructed to take 
such steps as might be found possible to get the formation of a trading 
association of brass masters actually going. If they were to live in the 
trade after the war, against the organised competition of Germany, 
America, and Japan, it was essential that they should combine. И they 
did not cembine they would go under. 

Mr. Wickzs said that there was no question in his mind that what had 

en done in part by manufacturers in Germany in certain lines was 
going to be dene by the whole nation—that was. to purchase, as one body 
the raw mterial that was required from outside countries for the vital 
industries of Germany. Was it not time that the manufacturers in 
this country got together ? 

À number of questions having been answered, a resolution was passed 


 &ppointing a committee of the various sections of the brass trade, with 


а view to further developments on the lines indicated. 
* * * * 


The Commereial Intelligence Department. 

| Sir Arthur Steel Maitland has been appointed Parliamentary 
Secretary of the new Commercial Intelligence Department. As 
already announced, the reformed consular service will be one of the 
most important branches of the activities of the new department,which 
will eventually take over the records and some of the staff of the War 
Trade Intelligence and Statistical Departments. It will also form a 
connecting link between the Foreign Office and the Board of Trade. 


` The new arrangement, though undoubtedly an improvement upon 


the existing practice, is open to the objection that it will be under 
the control of two Government Departments and unless there is the 
*losest harmony and co-operation between them, the department 


may not prove a very efficient instrument for the purpose of develop- 
ing our foreign trade and commerce. The Councilof the Associated 
Chambers of Commerce and other representative organisations have 
approved the proposals for the reorganisation of the commerce 
intelligence department and of the consular service, as they look upon 
them as a compromise which, while open to objection, are a step in 
the right direction, and give a foundation on which other reforms 
might be based. Many think the proposals do not go far enough, 
but inasmuch as the scheme is a complete departure from the present 
administrative practice they are disposed to give it a trial before 
pressing further for the creation of a Ministry of Commerce. 
* * * * 


American Banking Facilities Abroad. 


In a recent public address the manager of the Foreign Trade 
Department of the National City Bank of New York said that 
American banking was now rapidly extending its functions to foreign 
fields all over the world. 

American business men were hesitating about deciding upon, or 
suggesting, large definite plans for the immediate future, owing to the 
uncertainty of the effect upon business of the participation of the United 
States in the war. The indications, however, all pointed in the direction 
of a minimum interruption of the ordinary course of business and, 
obviously, the best policy for American manufacturers was to go ahead 
in the expectation of handling normal business along with war business. 
The disposition was to keep up the organisation of foreign sales, to 
build it up even stronger, and to be in a position to do a great foreign 
business as soon as the war ends. American manufacturers and exporters 
would keep on organising, even if war temporarily checked the sale and 
delivery of goods, and they would be in a strong position to do a world 
wide business after the war. One of the prime essentials in the expan: 
sion of their commerce was adequate banking facilities, and the expe- 
rience of the older commercial nations had demonstrated that foreign 
branches of & parent institution located in the home country were the 
best means of providing these facilities, In 1890 the value of American 
manufactured products was over nine billion dollars ; in 1900 it had 
increased to over 11 billions, and in 1910 it had increased to. upwards of 
21 billions. From 1910 to 1915 the increase in the value of American 
manufactured products had been at the rate of 8 per cent. per annum. 
If that development was to continue, merchants and manufacturers 
must reach abroad to find purchasers who would take the surplus of 
American manufactured products after domestic needs had been satisfied. 
The approach of the new epoch in the commercial history of the United 
States had been foreseen, and in the beginning of 1914 the National City 
Bank had decided to establish branches abroad. The first branch bank 
was opened in Buenos Ayres in November, 1914. There are also branches 
at Rio de Janeiro, Santos, Sao Paulo, Bahia, Montevideo, Valparaiso, 
Havana, Santiago de Cuba, Genoa and Petrograd. In 1915, the. Inter- 
national Banking Corporation was acquired by interests affiliated with 
the National City Bank. Offices were also maintained in London, 
Milan and Copenhagen. 

* * * т 
Trade with Canada. 

The Imperial Trade correspondent at Winnipeg (Mr. W. J. Healy) 
reports that at a recent meeting of the Wmnipeg Board of Trade 
a new standing committee was appointed with the object of pro- 
moting trade between the United Kingdom and Canada. 

This Committee is prepared not only to answer all questions by 
British manufactusers bearing on the trade within the Empire, but to 
receive, and have properly displayed, samples from any British manu- 
facturer. By this means, it is thought, importers in Western Canada 
will have an opportunity of handling British-made goods which are 
suitable for that territory. Samples submitted can usually be sold, and 
the proceeds, less a small commission to cover incidental expenses, 
remitted to the exporter. The Committee will also endeavour to establish 
connections between the importer and manufacturer, or the importer and 
agent. Communications should be addressed to the Secretary, Imperial 
Trade Committee of the Winnipeg Board of Trade, Winnipeg. 

* * * ж ' 


Tramway Bye-Laws. | | | 
Among the new bye-laws made by the London United Tramways 


 (Ltd.) is one which requires that “ each passenger shall immediately 


upon demand, and in case no demand shall have been made before 
leaving the car, pay to the conductor the fare legally demanded for 
his journey and accept a ticket therefor. Any passenger leaving a 


car shall be deemed to have completed his journey." Under present 


circumstances many passengers travel without paying their fares 
and steps should be taken to compel them to pay what is legally 
due from them. However, it would not, in our opinion, be difficult 
to get over the above bye-law. 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


Bedford.—A special meeting of the Town Council was held last 


week to consider a report from the clectrical engineer (Мг. К. W. I, 
Phillips) on the progress made with the contracts for extensions of 
the electricity station buildings, &c. | 

Mr. Phillips reported that the progress made with the buildings had 
been very much slower than was anticipated, entirely owing to the 
dithculty in obtaining labour, and unless the rate of progress could be 
increased the buildings would not be ready for the plant. Considering 
the number of men employed, the amount of work carried out was very 
good indeed ; 20 out of the 24 foundation piers had been completed, 
and two large circulating water pipes had been laid from the temporary 
end of the building to the tow path, the cold well with its roof had been 
constructed and one large pier for the turbine was up to basement level. 
Two large reinforced concrete beams to carry the front wall were com- 
pleted, and it was anticipated that several more of these beams would 
be completed during the week. It would be impossible to complete 
the tender for the whole of the buildings in the 22 weeks estimated. Аз 
the details for the plant to be installed had come to hand various necessary 
modifications had had to be made in the building and foundations, also 
certain improvements had suggested themselves. 
alterations, &c., were set out’ in the report, and after discussion the Council 
adopted all the recommendations. 


Burnley.—The Corporation have been authorised to borrow 
£1,000 for laying an additional cable feeder in the Calder Vale 
district. 


Eecles.— The Council have acquired a site for a transformer and 
meter house required in conneétion with the scheme for taking 
electrical energy in bulk from the Lancashire Electric Power Co. 


Wolverhampton.—' The L.G. Board recently sanctioned loans of 
£56,452, £9,218, £8,387, £2,064 and £2,000 for the electric supply 
department. ! 


GENERAL. 


Bradford.—The Corporation has authorised the city electrical 
engineer (Mr. T. Roles) to render part-time service to the Coal 
Controller in waiting upon local authorities in the Yorkshire district, 
with the objret cf discussing possible fuel economies. The Govern- 
ment will pay travelling expenses on the Treasury scale. 


Hendon.—The Rural Council has received further notices from 
the local electric supply company of its intention to lay distributing 
cables in this district. | 

Hove.— The accounts of the electricity department were approved 
bv the Corporation last week. 

The chairman of the lighting committee (Councillor Payne) said the 
result, of the year's working ‘was good, bearing in mind the present 
conditions. In addition to the profit made from year to vear, a sum 
of about £12,000 had been paid off in instalments of principal and 
interest. 

Councillor Varley criticised the committee for not making provision 
for depreciation, and contrasted the position with that of the company 
from whom the Corporation acquired the undertaking. The company 
set aside £4,500 a усаг for depreciation. The reserve did not appear to 
have any real existence, and from his analysis of the figures he contended 
that instead of a profit there was an apparent loss of £6,000 or £7,000. 

Ald. Nyesaid that if times had been normal the expansion of business 
would have been very great. The undertaking was a successful one now, 
and there was every reason to believe that in the course of & few years 
the expansion of the business would be enormous. In the last three 
years they had paid off over £10,000 in capital. Of the £8,000 due to the 
treasurer, £4,000 was on capital expenditure, and as soon as the war was 
over they would be able to raise a loan and repay tho treasurer. They 
had owing to them £7,900. He could see nothing but & very prosperous 
time for the undertaking in the future. 


Increase of Prices.—The Launceston Electric Supply Co. has 
applied to the Bcard of Trade fer permission to cl.arge more fcr 
current than the present maximum price. ` 

The local electric supply company has suggested to the Felixstowe 
Urban Council that consumers who were charged 63d. per unit for the 
nine months ended June 30 last should be charged an additional ld. in 
future, subject to 44. per unit discount for payment within a month. 
The Council recently decided to consider the matter in committee. 

The Kidderminster & District Electric Lighting & Traction Co. is 
increasing its charges for current for lighting by 121 per cent. and for 
power by JO per cent. 

Launceston.— A meeting of the electric light consumers was held 
last week in order to discuss the recent application to the Board 
of Trade by the Launceston and District Electric Supply Co., for 
ип Order to authorise an increase in the maximum prices which may 
le charged for lighting from Cd. to 8d. per unit, and for power and 
heating from 3d. to 4d. 

Directors and officials of the Company attended and explained the 


Details of the various `` 


reason for the application, which, they said, was rendered necessary by 
the effect of the war on the cost of materials, the restricted lighting,and 
the Daylight Saving Act. | 

After discussion, the consumers decided to: take no action in the 
matter in view of the promises of the directors not to raise the price 
beyond 7d. per unit unless special circumstances warrant it, and they 
will consult the consumers before raising the price beyond 7d. 

Redditch.—In moving the adoption of the minutes of the electric 
supply committee at the last meeting of the Council, the chairman 
(Mr. Dolphin) said everything was going satisfactorily at the generat- 
ing station, and their output had been steadily increasing since 
April. The minutes were approved, and it was decided to ask 
Messrs. Ferranti (Ltd.) to quote for the supply of meters. 

Ruthin.—The dispute with the Ruthin Electrie Supply Co., as to 
the charge for street lighting, is likely to be compromised. The 
Council offer to pay £75 in full discharge of the disputed account, 
and to extend the period of ten years during. which the Council 
had agreed to adopt electric lighting for the streets by the time 
during which the restrictions on lighting under the Defence of the 
Realm Regulations are in force. 

St. Paneras (London).—The net profit on the electricity under- 


. taking for the year ended March 31 was £26,828, of which £19,000 


h 


has been applied fo the relief of rates.. 


Southend-on-Sea.—With reference to the recent decision of the 
Electricity Committee that consumers of electricity through slot 
meters should be required to pay a minimum of*8s. per annum, the 
Borough Accountant has been instructed to require payment of a 
deposit of 15s. from all persons using electricity slot meters who have 
not, durirg the last 12 months, consumed current to the value of 
18s., and on and after Oct. 1 it will be a condition precedent to the 
hiring of slot meters that a deposit of 15s. per annum be paid. 

With reference to the application of the Council for sanction to borrow 
£45,520 for the provision of additional generating plant at tho electricity 
works, the L.G. Board has directed & local inquiry to be held on the 
subject by one of their inspectors. 

South Shields.— The following increases of salary have been granted 
by the Town Council :— 

Tramways manager (Mr. J. C. Whiteley) from £300 to £400; mains 


_ superintendent and station superintendent, cach from £220 to £245 


per annum; assistant tramways engineer (Mr. F. R. Batey) from 
£3. 5s. to £4 per week. 

The Future of the Electrical Industry.—In the “ Westminster 
Gazette ” of the 14th inst. Mr. J. B. Braithwaite, in a letter ¢riticising 
the opinions expressed in an article in our contemporary. dealing with 
electric power development, gives some reasons why electrical pro- 
gress has been slower in this country than in the United States. 

Mr. Braithwaite points out that Parliament itself is directly respon- 
sible for the present unsatisfactory condition of electrical supply. 
Firstly, it multiplied electric power stations of small size by limiting 
the area in which companies could give supply, and forbidding them to 
supply outside that particular area, or to combine together for joint 
generation or distribution. 

Secondly, it has encouraged every small municipality up and down 


‚ the country to put up its own little power-house at the expense of the 


ratepayers. . 

Thirdly, it has imposed upon the electric supply companies a purchase 
clause which is so vaguely drawn that the most divergent opinions pre- 
vail as to what its effect will be. "То take the case of the London supply 
companies, Mr. Braithwaite says: '' All these undertakings аго pur- 
chasable by the London County Council in 1931, notice to purchase 
having to be given by 1927. It is clear, therefore, that, even if the 
other difficulties were removed, it would be impossible for these com- 
panies to raise the large sums of new capital that would be necessary to 
co-ordinate their systems of supply and concentrate their generating 
plant in one or two large power-houses, as suggested by your correspon- 
dent, with an unexpired tenure of only 10 years, which would be reduced 
probably to five or six years by the time the new works were in operation. 
The first thing to be done, therefore, if the electrical supply industry is 
to be put on a satisfactory basis, is to free it from' the trammels which 
Parliament has imposed upon it. If Parliament will remove these, and 
give tho industry scope for development, untrammelled by vexatious 
and harassing restrictions, we have financiers and engincers thoroughly 
competent to do for London and other large districts in England what 
has been done in Chicago and so many cities in the United States. І fear 
your correspondent's suggestions that water-power exists in Wales and 
Scotland which could do for London what has been done for Chicago i8 
illusory, as water-power in these areas is not available in sufficient 
quantities, even if permission could be obtained for the erection of the 
necessary high.tension transmission lines. It must be remembered that 
Chicago, besides standing on Lake Michigan, affording an inexhaustible 
supply of condensing water, is also within easy reach, as your correspes e 
dent points out, of water-power of very high capacity. 

Your correspondent also suggests that the burning of coal at the pit- 
mouth and the transmission of the energy thus produced to London or 
other great centres would be a desirable procedure. This I should doubt 
unless supplies of condensing water were available at the pit-mouth, 
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‘which I do not think is the case. It is interesting to know that three 
eminent consulting engineers, acting independently, have each selected 
the same site en the estuary of the Thames as the one that is best suited 
for the economical production of power for London. "This conclusion 
was arrived at after fully considering the possibilities of placing the* 
‘generating station nearer the collieries, and I assume that the absence 
of the necessary condensing water near the pit-mouth was the deciding 
factor. 

No one would be better pleased than I should be to see electrical 
supply taken up in this country on really broad lines, but hitherto all 
our efforts in this direction have been crippled and thwarted under the 
restrictions and limitations imposed upon our actions by Parliament 
and the local authorities. "The electrical industry has been very much 
awake for years past, but is at present like a giant struggling in vain to 
ifree himself from the cords with which he has been bound hand and foot." 

Winsley Sanatorium.—The executive committee recently con- 
sid.red a report by Mr. Н. T. Sully, consulting engineer, on the recent 
breakdown of the electric plant, and a contract for replacing the 
storage battery, at an approximate cost of £400, was accepted. 


LIGHTING AND INDUSTRIAL POWER. 


Blantyre.—The question of improving the public lighting was 
discussed at the recent meeting of the Parish Council. 

It was pointed out that the only modification the military representa- 
tive would agree to would be to allow a further lighting of the parish 
uf they would guarantee that the lights, in the event of warning. would 
be all extinguished within fifteen minutes. That was hardly possible 
in Blantyre, which was mostly gas-lit, and was quite different from 
Cambuslang, which had electric lighting. 

Mr. Richardson said their only hope was to get the Clyde Valley 
Electric Power Co. to extend their electric supply mains into Blantyre. 
Electric lighting would be about as cheap as gas. 

Crickhowell.—Mr. Н. О. Wenmann recently attended Беѓоге 
the Rural Council in order to explain his proposal to establish 
‘electricity supply in the district, and he asked the Council to enter 
into a contract for street I'ghtirg. 

The Councillors decided that they could not pledge themselves 
in'any way as they had a contract with the gas company which 
‘ended March 31 next. 
= The Chairman intimated that the matter was one for the rate- 
payers. 

Electrice Furnace Progress.—At the National Steel Foundry, 
Leven, there are two electric furnaces (vne a Heroult and the other 
a Snyder) in operation, and a third electric furnace is being 
‘erected. To supply electrical energy for the furnaces and the other 
requirements of the works, a 3.750 kw. generating set has been 
recentlv erected. 


Electric Light Economy in America.—1t is announced from Wash- 
ington that the United States Government is about to curtail the 
use throughout the whole country of electric s'gas and lighting, in 
-order to economise fuel. | 


Llandilo.—The Rural Council has been asked by the Llandilo 
Sawmills (Ltd.) for a supply of electricity for power. 


New South Wales Electric Mining Rules.—We are informed that 
‘the revision of the Special Rules for the Installation and Use of 
Electricity in Coal Mines, which has been in progress for some time, 
is not yet complete, and will not, therefore, be approved this vear. 
In this connection it may be of interest to know that, owirg to 
‘existing war conditions, it has been decided to suspend work on the 
State Coal Mine for the time being. 


Stair Lighting.— The question of stair lighting has been under con- 
sideration by the Dundee Electricity Committee. 

Last winter an arrangement was made whereby, if the tenants satisfied 
'the police that they would properly shade the stair windows, the police 


would recommend the lighting departments to turn on the light. The . 
‘police cannot undertake the duty any longer, and Mr. Nairn, the 


convener, said it was impossible for the electricity department to under- 
take the work. Besides, he did not know what was meant by a subdued 
light. There was no electric light on common stairs more than 5 c.p. 

The Town Clerk said the question was: Who was to be responsible 
‘for the proper shading of the light ? Was it to be the tenant who paid 
for it, or the electricity department which turned it on? The police 
had to prosecute. | 

Ultimately, it was decided that the conveners of the Police, Electricity 
nd Gas Committees and the officials should meet and make arrangements 
to deal with the matter. 


Salford.—The Lighting Committee in conjunction with the Elec- 
‘tricity and Tramways Committee, are making arrangements for 
‘putting up additional lamps on the main tramway routes. 


The Greaves-Etehells Furnace.—Orders have recently been res 
«eived by the manufacturers of the Greaves- Etchells electric furnace 
‘for the supply of five 6-ton furnaces to steel manufacturers in the 
United States. 
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ELECTRIC TRACTION. 


Dover.—In consequence of the difficulty of obtaining drivers, 
the municipal electric tramway service is to be reduced. 


Edinburgh.—The Admiralty has informed the Corporation that 
there is no objection to an application for a provisional order to 
authorise the construction of an electric tramway between Edinburgh 


. and Queensferry, but no actual construction work can be carried out 


until after the war. 


Electric Tramways in Australia.—On June 30, 1916, there were 406 
miles of electric tramwavs in the Commonwealth. Of these 326 miles 
were of standard gauge, 75 miles of 3 ft. 6 in. gauge and 5 miles of 
5ft. З іп. gauge.. There were also 102 miles of steam tramways, 
46 miles of line operated by cables and 60 miles worketl by horses. 


Hull.—The address of the Hull tramways department and of the 
tramway electrical engineer (Mr. J. Wilkinson) is now Tramway 
Power Station Buildings, Osborne-street, Hull. 


Newcastle-on-Tyne.—The experience of the corporation tramways 
department with front exit tramcars has been very satisfactory. 

For over 18 months seventeen of these cars have been in operation, 
and there has been an entire absence of accidents to persons boarding 
or leaving them, and the cars have also been enabled to make quicker 
journeys, an important matter in an industrial area. In a new design 
of double-deck car recently introduced by the manager (Mr. E. Hatton) 
the staircase, being entirely enclosed, is kept dry in wet weather and the 
platforms have a closed front above the dashboard, thus protecting 
the motorman from wind and rain. 

Rawtenstall.—The tramway dispute has been settled bv the 
Corporation deciding to pay a war bonus of 4s. per week to all 
employees (male and female) over 18 years of age, as from Ist inst. « 


Wallasey.—A partial strike of the employees of the municipal 
tramways department, which took place on the 12th inst., dislo- 
cated the service for a short time. The strike was due to the deci- 
sion of the Council to train women as tramcar drivers, but after 
еіп у out for a day those on str.ke accepted the committee's terms 
and resumed work. 


Yarmouth.—Last week the tramways committee submitted 
a report on the work of the electric tramways, and recommended 
certain alterations in the service. | 

Mr. Е, J. Middleton moved that the question of running the tramways 
be referred back to the general purposes committee. The time had 
arrived when they should try to cut some of their losses. He suggested 
the Yarmouth section should be closed down at Christmas till after 
the war, and the rolling stock kept for the benefit of the Gorleston section, 
which was making a profit. 

The motion was carried. 


MISCELLANEOUS. 


A Woman Electrician.—It is announced that Misg Hilda Muriel 
Pickston, a lady clerk emploved in the Chief Electrical Engineer’s 
oftice at Stoke-on-Trent has been enrolled as the first lady member 
of the Stoke-on-Trent Engineers’ and Engineering Students’ Associa- 
tion. Miss Pickston qualitied for admission under a recent rule, 
which required success in an engineering examination in the case ої 
women applying for membership, by obtaining a paes in the City 
of Guilds of London Institute Examination in Electrical Engineering. 

Bordeaux Samples Fair.—The second Bordeaux Samples Fair was 
opened on Sept. 1 and that, notwithstanding the adverse circum- 
stances under which it is being held, the Fair will probablv have a 
good measure of success. The chief exhibits include chemical goods, 
machinery, electrical goods, hardware, ironmongery, motor cars, &c. 

Free Examinations in Electric Light Switehing.—Messrs. A. D. 
Lundberg & Sons send us a copy of a new issue of their “ exam. 
folder," containing new unsolicited testimonials from examinees. 

The “ Lektrik Lighting Connections ” can be obtained at 7d. post free. or 
in French at 1s., or one franc, from Messrs. А. P. Lundberg & Sons, 477. 
489, Liverpool-road, London, N. 7. 

Fuel and Lighting Economy in Germany.—“ The Times " reports 
that notice has been given by the General in Command of the 
Münster Army Corps District that the consumption of gas and 
electric power in shops, restaurants, &c., must this winter rot 
exceed one-half of the consumption in the winter of 1915-16. All 
the military and civil authorities, businesses, and other private 
undertakings are required to alter their office hours, from Oct. I 
onwards, to the time between 8 a.m. and 4 p.m. Schools will keep 
the same hours. The lightirg of shop windows and the use of pas- 
senger lifts are forbidden, and all restaurants are to be closed at 
9 p.m. | 

| New Book.—A new book entitled ** Continuous-Current Motors 
and Control Apparatus" by Mr. W. Perren Maycock M.LE.E., 
has just been published by Messrs. Whittaker & Co. It has 330 
pages, with some 150 illustrations and diagrams. 
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Olive Cake Fuel.—The “Colliery Guardian" reports that the 
Government of Tunis has been testing the efficacy of fuel briquettes 
made with the residue from the olive oil press. and the results have 
been successful enough to warrant an increased output of the new 
combustible. The greatest among the consumers of the new 
briquettes will be the tramway company, whose demand is 12 tons 
per day for its electricity station. 


Retail Prices of House Coal.—Under the Retail Coal Prices Order, 
1917, which has been made by the Board of Trade at the instance of 
the Controller of Coal Mines, maximum retail prices of house coal 
throughout the United Kingdom are now to be definitely fixed. 

In view of the wide differences in the cost of coal in different localities, 
due mainly tq transport charges, but partlv also to differences in the 
maximum colliery prices and in local merchants' costs of distribution, the 
duty of fixing the maximum retail prices in each locality has, by arrange- 
ment with the L.G. Board, the Scottish Office and the Irish Office, been 
assigned to local authorities. In England and Wales these functions 
will be exercised by borough, urban and rural district councils, in Scot- 
land by county and town councils, and in Ireland by borough and urban 
district councils, town commissioners and rural district councils, The, 
basis on which the maximum prices are to be arranged is contained in 
the Order, article I. of which provides that the net profit from sales of 
coal delivered by road vehicle from a depot or wharf or railway siding in 
lots of 1 ton or over shall not exceed 1s. per ton. The Order further pre- 
scribes how the prices for sales of smaller lots than 1 ton are to be fixed 
by reference to the maximum prices of lots of 1 ton or over. The local 
authorities are to meet the local coal merchants, and after investigation 
of the figures submitted by them are to publish in the local press lists 
showing the prices chargeable for the various classes of coal. 

The Brass Swarf Order.—A deputation from Birmingham inter* 
viewed officials of the Ministrv of Munitions in regard to the recent 
Order of the Ministry in regard to brass swarf. 

Mr. MADELEY (chairman of the Birmingham Brass Masters’ Associa- 
tion) called attention to the fact that swarf was resold to brassfounders, 
at an enhanced rate, although the metal might not leave their premises. 

The Government officials recognised that hardships would be inflicted 
upon certain manufacturers, and hoped that a moditication of the Order 
might be made. А conference on the matter is to be held in Birmingham 
shortly, and the Ministry hope the firms will give the returns asked for. 

- Trades for Interned Men.—In connection with the scheme fot 
finding employment for interned prisoners of war in Switzerland; 
it has been decided to conduct classes in certain subjects by train.d 
teachers sent out from England. 

The subjects will include joinery, acetylene welding, electric wiring, 
watch repairing, &c. д 

Three motor engineering classes, which have been established for 
some time, will be concentrated at Vevey ; but two new training centres, 
to which men selected for the various trades will be sent from the camps, 
will be set up at the Polytechnic Chalets at Seeburg, near Lucerne, and 
at Мепіпреп. At the outset about 500 men will receive training 


: EDUCATIONAL. 


King's College (University of London).—There are complete courses 
of study (extending over three or four vears) in civil, mechanical and 
electrical engineering for the engineering degrees of the University 
of London and for the diploma and certificate of the College. The 
four years' course provides, in addition to the academic training, 
opportunity for practical training in * works." Considerable addi- 
tions have been made to the engineering department, including a 
large drawing-office and lecture rooms for the mechanical and civil 
engineering departments, and lecture theatre and rooms for research, 
including wireless telegraphy, for the electrical engineering depart- 
ment. There are five well equipped laboratories for the purpose of 
teaching and research. The next term begins on Oct. 3. Full 
particulars may be obtained from the Dean, or the Secretary, King's 
College, Strand, W.C. 

Manchester Municipal School of Technology, University of Man- 
chester.— At this school there are courses leading to the Manchester 
University degrees (B.Sc.Tech. and M.Sc.Tech.) in the Faculty of 
Technology in the departments of mechanical, electrical and sanitary 


engineering, chemical industries, textile industries, printing and 


photographie technology and architecture. Prospectuses may be 
obtained from the Registrar. 


Armstrong College, Newcastle-on-Tyne.— The session 1917-18 will 
commence оп Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &c. 
Particulars can be obtained from the secretarv, Mr. F. H. Pruen, M.A. 

The prospectus of the day classes in the 1917-18 session has been 


issued, and contains particulars of the courses of study, scholarships, 


fees, ќе. The electrical engineering department is in charge of Prof. 
W. M. Thornton, D. Se., D. Eng. ; with Mr. Wm. W. Firth, M.Sc., 
А.К.С.Хе., as assistant. There are two courses of lectures throughout 
the session, one suitable for second year students who have attended 
the junior physics course, and the other advanced and required for the 


third ycar of the degree course in electrical engineeing. There are good 


facilities for practical work, 
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University of Bristol.— Merchant Venturers' Scholarships have been 
awarded to the following :— А Be 
Harold Hayes and Kenneth Allen Tayler (Merchant Venturers? 


» Secondary School), John Hugh Coulson Wake (Bristol Grammar School) 


Edwin Hay Thatcher (Dean Close Memorial School, Cheltenham) and 
Edward Geo. Cove (Torquay Secondary School). 


Northampton Polytechnic Institute.—The day and evening courseg 
for apprentices and others in the electrical trades form a special 
feature of the work of the Northampton Polytechnic. à 

It is recognised that the technical instruction of apprentices in the clec- 
trical engineering trades is one of the urgent problems of the present time, 
and will become more urgent in the reconstruction period after the war. 
The pre-war methods of restricting the period of instruction to the evening 
hours after the day's work is done, even though early '' time off " be 
sometimes given, is generally recognised as quite unsuitable for the 
average boy from 14 to 17 years of age, although good work has been done 
by boys of exceptional ability and grit. What is wanted in the future 
is that apprentices should receive a part at least of the training durin 
the day time, not less than one whole afternoon & week being décoted 
toit. This time should preferably be occupied with technical instruction 
proper. In addition, it is necessary, at the present stage of educational 
development, that the general education of the boys leaving the elemen. 
tary schools should be continued, and for the present this may be attained 
in London by attendance at the junior technical institutes for two nights 
a week for classes in English, in calculations, in general subjects and in 
gymnastics. In these classes the work of the elementary schools is 
continued, with & technical bias directed towards the industry in which 
the boys are engaged. The boys at present available may, it is sug- 
gested, be divided into three grades, roughly, but not necessarily, deter- 
mined by the length of time they have been in the trade. As the scheme 
develops in future vears the differences between the grades will tend to 
become more marked,.and the syllabuses will be varied accordingly. 
The courses suggested are, therefore, to be regarded as for the session 
1917-18 only, and will probably be modified in future sessions. 

In Grade I. (for apprentices who have recently left school) there are 
afternoon classes at the institute in technical electricity and workshop 
drawing on Mondays from 2.30 p.m. to 5.30 p.m. Оп two ovenings per 
week (7.30 to 9.30) the apprentices attend an affiliated junior technical 
institute, the subjects taken being English and a special tutorial engi- 
neering class, on Tuesday, and arithmetic and workshop calculations and 
gymnastics on Wednesday. 

In Grade II. (for apprentices sufficiently advanced in such work as is 
covered by Grade I.) there are afternoon classes (on Wednesdays, 2.30 p.m. 
to 5.30 p.m.) at the Northampton Polytechnic in elementary electrical 
engineering, engineering drawing and elementary mechanics. Two 
evenings per week (Wednesdays and Fridays) are spent at the junior 
technical institute, the subjects being English, engineering (tutorial), 
elementary mathematics and gymnastics, 

In Grade IIl. (for senior apprentices) there are specialised practical 
afternoon courses in elementary electrical engineering at the Northamp- 
ton Polytechnic on Thursdays, 2.30 p.m. to 5.30 p.m. ; also evening 
attendance at the Polytechnic for regular lecture course in electrical 
engineering and in mathematics, and also for the laboratory work of the 
lecture course. 

The fee for the courses in Grades I. and II. is 12s. and in Grade IIT. 
l5s. 6d. per session, 

Enrolments for the above courses commenced in the week beginning 
Sept. 17, 1917. The classes in the junior technical institutes will start 
on the 24th inst., and the day courses at the Northampton Polytechnic 
Institute on Oct. 1. The addresses of the L.C.C. Junior Technical 
Institutes affiliated to the Northampton Polytechnic Institute are 
Compton-street. Goswell-road, Е.С. 1; St. John’s-road, Hoxton, N. 1; 
and Medburn.street, St. Pancras, N.W. 1. 

Further information and forms of application for admission can be 
obtained by application to the principal, Dr. R. Mullineux Walmsley. 

With reference to the above classes, we are desired to announce that,. 
the notice having been somewhat short, the date for enrolment has been 
extended to Friday, the 28th inst. We hope by that date the response 
from the trade will be sufficient to ensure the launching of this interesting. 
educational experiment. 


Training of Wireless Operators.—In view of the need for more 
wireless operators for ships, arrangements have been made for 
opening classes in the Royal Technical College, Glasgow, for the: 


free training of youths in the principles of wireless telegraphy. - 


The &cheme, which is under the supervision of Prof. M. Maclean, 
provides that instruction will be given to students by the College in 
the theory of electricity and also in the use of wireless telegraphic 
instruments, while expert operators have been sent by the Marconi 
Company to train the students in the technical part of the work. 
The coursg is expected to be completed by average youths in 4 
period of not more than five months, and at the end of that time 
they should be ready for appointments. Similar training centres 
are being established in association with the local educational insti- 
tutions at Newcastle, Leeds, and Birmingham. 

Bequest for Teaching Mechanical Seience.—In the wil cf Mrs. 
Elizabeth Dack Denning, widow of the late Alderman Denning. of 
Croydon. there is a bequest of all her freehold property in trust 
for the advancement and propagation of education in mechanical 


science. The gross value of the estate is £169,719, with net person- 
alty £78,581. 
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TENDERS INVITED AND ACCEPTED. 
Converti"g Plant and Switchzear. 


KrrkKCALpy Corporation invites tenders for the supply. and erec- 
tion of converting plant and switchgear. Forms of tender from the 
borough electrical engineer, and tenders to the Town Clerk by 
Oct. 2. 


Electrical Stores. 

MERTHYR TYDFIL Guardians require tenders by noon Sept. 24 for 
six months’ supply of electrical accessories, oils, paints, &c. Forms 
of tender, &c., from the Master of the Workhouse or the Super- 
intendent of the Cottage Homes. 

Tenders are invited for six months supply of electric fittings to 
the Midlothian and Peebles District Asvlum, RossLYNLES. Forms 
of tender from the clerk and treasurer, 19, Heriot- -row, Edinburgh, 
to whom tenders by Oct. 1. 

ToxTETH PARK Guardians require tenders by noon Sept. 24 
for three months’ electrical and engineers’ supplies, &с. Forms of 
tender from the Clerk, 15, High Park-street, Liverpool. 


owing tenders :— 
General Electric Co., two rotary converters ; W. T. Henley’s Telegraph 
Works Co., cable ; Albion Clay Co., stoneware conduits. 


MANCHESTER.— The Corporation has placed an order with 
Hadtields (Ltd.) for the supply of special trackwork. 

St. Pancras.—The Borough Council has accepted an offer of the 
Brush Electrical Engineering Со. to provide a new air-pump for the 
converted 1,500-kw. Ljungstróm turbine at King's-road station for 
£300. ` 

SOUTHEND.—The Council has accepted the tender of Callender's 
Cable & Construction Co. for 100 service boxes at 118. Gd. each, 
and that of Belliss & Morcom for piston and piston rings at £20. 148, 


Commonwealth Contracts.—The following tenders have been 


accepted by the Australian Government Departments :— 

Postmaster-General's Department, South Austraiia.—Western Electric Co., 25 jacks. in 
Strips of 10, at 8s, each ; 100 ditto, in strips of 20. 95. 6d. each: 20 calcularraphs. £19 
each ; 200 4-volt lamps, 614. each: 3165. granulated carbon, 115. 9d. per lb. ; 250 carton 
diaphragms, ls. each; 1,000 number plates. 25s. per 100. Diamcnd Eneireerine and 
Trading Pty. 250 dry cells. 3s. 11d. each ; 50 ditto, 2s. 6d. each ; 1С0 ditto, Is. Ва. each. 
J. Bartram & Son, 100 maeneto bells. 17s. each; 25 telephones, 122s. each; 300 cords, 
Is. 9}d. each; 200 carbon diaphragms. 94. each. British Ceneral Electric Co.. SCO cords. 
Is. За. each; 300 carbons, 205. рег 100. Gray Bros., 8,000 steel gal. spindles. 2s. 13d. 
each. 

Cance'led.--The Postmaster-General’s Department notifies that the acceptance of 
the tender of the India Rubber, Gutta Percha & Telegraph огу Co. for 8.000 ce pper 
binders, to specifitation No. 526. at 12s. 9d. рег 100. and the tender of Grey Bros., for 
€.000 spindles to specification No. 473. pattern No. 411, has teen cancelled. 

Postmaster-General's Department, New South Waies—F. & А. Nosworthy, approximately 
370 c.i. covers and frames tor manholes, £3 10s. each. 

Postmaster-General’s Decartment, Queens.and~ British Insulated & Helsby Cables, 
100 foiled paper condensers, 2s.4$d.each. J. Paton & Co., 150 etonite earpieces, 1s. 114. 
each. Diamond Engineering & Trading Pty.. 500 dry cells. 55. Sd. each. 

Victorian Railways Department.—Noyes Bros. (Melbourne) Pty., vulcanised rubber 
electric lieht wire—Item No. 1, 7/214 standard wire gauge, 600 megonms (black), 
£17. 17s. 6d. per mile. 

New Zealand Government Contracts.—The following tenders have 
been accepted by New Zealand Public Service Stores Tender Board :— 

P. В. Baillie & Co.. 100 miles rubber-insulated wire, £2.800; F.W. Markmann, 8,000 


£al.-combiners, £216. 13s. 4d. i 
LIQUIDATIONS. 
Winding up Petition.--A petition for the compulsory winding up 
of Bests’ Safety Lamps (Ltd.) presented by Messrs. Wm. Barraclough 
(Ltd.), will be heard at the County Court, Leeds, on Oct. 8. 


FINANCIAL 


MUNICIPAL ACCOUNTS. 


Ба 


Birkenhead.—The capital expenditure on the tramways, as 
shown by the accounts for the twelve months to March 31. is £373,609 
(no increase), of which £170,963 has been redeemed. Reserve ‘and 
renewals funds amount to £42,530. 

Revenue was £80,748 (against £72,821] in the previous year), and 
working expenses were £42,106 (£38,833), stamp duty and commission on 
loans absorbed £66 (£299), interest £14,778 (£12,973), sinking fund, «е. 
£10,145 (£10,146), the net balance being £13,052 (£10,570). £5,000 is 
placed to reserve, £5,832 to renewals, and £2,820 to relief of rates. Total 
revenue per car mile was 16-334. (14:84d.) and working expenses, in- 
cluding power, were 8:51d. (7-91d.). Average fare charged per mile was 
0-66d. опу апа 0-45d. workmen’s. Passengers carried were 17,950,433 
(16,676,022), car miles run 1,186,186 (1,176,951), and units used 2,503,587 
(2,406,755) — 2-110 (2-044) per car mile. 

The manager, Mr. C. Clarke, says in his report the difficulty of obtaining 
a sufficient supply of labour has mado it impossible to keep the permanent 
way or rolling stock in the usual satisfactory state of repair, and as 
heavy commitments will be necessary for repairs and renewals after 
the war, Mr. Clarke advises the building up of the reserve fund as much 
as possible. The demands upon the staff for military service have 
continued, and the cars have for some time been operated with all fema'e 
conductors, 84 female conductors and car cleaners now being employed. 
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APPOINTMENTS VACANT AND FILLED. 


London County Council invites applications for the position of 
charge shift engineer at their East Greenwich generating station.. 
Commencing salary £250, rising by £10 a year to £300. Applications, 
on official form to be obtained from the Clerk of the Council, Council 
Hall, Spring Gardens, S.W.1, must be in by 1 p.m. of Sept. 24. 

An advertiser requires a works electrician as working foreman for 
large controlled engineering firm in West London district. М ust 
have knowledge of motors, telephones and lighting. 


A head designer and an assistant designer are required for Ad- 
miralty establishment. See advertisement. 


A science master is required in the Education Department of 
Cevlon. Candidates should possess good honours degrees in che- 
mistry and be competent to teach physics. Salary £350, rising by 
annual increments of £25 to £450 per annum. онн to ше 
Assistant Private Secretary, Colonial Office, S.W. 


The Governors of the Borough Polytechnic Due (Borough- 
road, S.E. 1) require an additional lecturer and demonstrator in 
the engineering department. Commencing salary £200. Particulars. 
and forms of application from the Principal. 

Chesterfield Corporation require a chief assistant аск ш еп- 
gineer. Commencing salary £230. Applications to the Engineer, 
Electricity Works, Chesterfield, by Oct. 1. 

A chief assistant in mechanical engineering (salary £200) and an 
assistant lecturer in chemistry (salary £200) are required at Hudderse. 
field Technical College. Particulars from the secretary. 


The Deputy Controller for Auxiliary Shipbuilding. Admira'tv, has 
appointed Lieut.-Col. J. Mitchell Moncrieff to be Director of Engi- 
neering Work, to deal generally with all civil engineering matters 
which may arise in connection with his department. 


Mr. Thos. Copp, Peterborough, has been appointed permanent- 
way inspector of the Cape Town Electric Tramways. 


BUSINESS ITEMS. 

The Consolidated Electrical Co. has removed to Worcester House, 
Walbrook, E.C. 4 

With a view to centralising their business in London, the Stanton 
Ironworks Company are removing their office on the Ist prox. to. 
Maxwell House, Arundel-street, Strand, W.C. 2. The new tele- 
graphic address will be “ Cobbles Eastrand London," and the tele- 
phone number * Central 6808." Мг, Arnold Longden, who has 
represented the company for some years on the London Coal Ex- 
change, will continue to supervise the company's interests at 


Maxwell House. 
CATALOGUES, &c. 

AUTOMATIC COMPENSATORS.—We have received from the Electric. 
Controller & Mfg. Co., of Cleveland, Ohio, Bulletin 1,042 (July, 1917), 
giving particulars of their automatic compensators for starting and 
stopping alternating-current squirrel-cage motors. 

Motor CAR Instructions IN Russta.—Messra. C. A. Vandervelk 
& Co.. of Acton Vale, appear to be fullv alive to the possibilities of 
extending their trade after the war, for they have just issued a 
Russian edition of their Running Instructions. This should certainly 
lead to increased trade with Russia when peace returns once more.. 


MATTERS. 


Poplar (London)— The accounts of the electricity department 
for the year ended March 31, show gross capital expenditure £461,100 
(increase £9,936), of which £300,005 is outstanding. 


Income was £103,878 (compared with £88,490 in previous year), 
and working and general expenses were £67,069 (£52,178), leaving gross 
profit £36,808 (£36,311), to which are added £38 (£27) from property. 
revenue account, £158 (£217) from lamp sales account and £116 (£211) 
from interest on loans, discounts, &c., making a total of £37,122 (£36,767). 
Redemption of loans required £13, 143 (£12.860), interest £11,382 
(£11,530), and reserve contingency account £63 (£49). £500 (as in 
previous year) has been placed to superannuation fund, and the net 
sirplus is £12,011 (£11,814). Coal, &c., cost 0-43d. (0°354.) per unit, 
total cost of production was 0:69d. (0-58d.). апа net revenue charges were 
0-25d. (0-28d.). Units generated were 28,039,171 (26,244.494), and sold 
23,476.842 (21,500,614). Total maximum supply demanded was 
9,400 kw. (8,750 kw.). i и 

Мг. J. Н. Bowden, engineer and manager, says in his report coal cost 
17s. 1110. (against 20s, 5d.) per ton. Working costs rose from 0-584. to. 
0-69d. per unit, which is prob ibly still the record for the metropolitan 
area for the year. Average price obtained was 1:062d. per unit, and if the 
supply in bulk is deducted, the figure for energy sold in Poplar (1-1944.)- 
is still, Mr. Bowden says, a record for the past year. Load factor was 
30-11 (30-2) per cent., the increase being probably due to the restricted 
lighting. 
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COMPANIES’ MEETINGS AND REPORTS. ; 


danser rp 


COUNTY OF DORSET ELECTRIC SUPPLY CO. (LTD.)—Dr. J. A. 
Hosker, who presided over the recent meeting, said he regretted that 
the annual meeting was being held so late in the year, but it had been 
found impossible, owing to the difficulty in getting accounts prepared 
and audited, to hold it earlier. The accounts showed that there had 
been a set-back during the past year in the development of the under- 
taking. The gross revenue for 1916 was £2,270, compared with £2,461 
in 1915, with a gross profit of £937, against £1,271, a decrease of £334. 
After allowing for interest on loan and hire purchase agreement there was 
a net deficit of £72. The company had been even more seriously handi- 
capped during the past year than it had been in 1915, and it continued 
to be so. The cost of all material, and especially fuel, had gone up 
enormously, whereas the consumption of electrie current was very largely 
curtailed owing to the lighting restrictions, the Daylight Saving Act and 
the economy practised by private consumers, It had been impossible to 
obtain the materials for extensions, so that what additional customers 
the company could obtain must be those on the route where the mains 
were already laid. During the year 30 new consumers had been added 
and the number of lamps connected had gone up from 15,448 to 20,426. 
The majority of those lamp-connections were made towards the close of 
1916, so that they did not materially ihcrease the output. The units 
sold amounted to 207,252, against 193,458 in the previous year. The 
Swanage and the Lyme Regis companies showed a profit on the year's 
working, and Blandford a smallloss. Unfortunately, however, the Lyme 
Regis company had suffered very considerably both in regard to a 
material reduction іп the sale of current and a very large increase in 
the costs of production, so that the net profit in that undertaking had 
‘been teo small to allow any dividend being paid for 1916. While tho 
results were unsatisfactory, it must be felt that they indicated progress 
in spite of serious obstacles. He was, therefore, inclined to believe that 
when times became normal the rate of progress would become consider- 
ably accelerated, and he saw no reason to modify his confidence in tho 
ultimate success of the undertaking. 16 was with the most sincere regret 
'that he had to make mention of the death of Lt.-Col. W. H. Baxter, of 
which he had just had news. Since the outbreak of the war he has been 
on active service in the East. The directors had lost à much-valued and 
highly respected colleague, and one whose loss was keenly felt. Three 
‘of our other directors were still engaged on their military duties, and 
‘upwards of a third of the staff were serving with the Colours. 


DUMBARTON BURGH & COUNTY TRAMWAYS CO.—At the meeting 
last week the chairman (Mr. Geo. Balfour) stated that he viewed with 
the gravest apprehension the position in which this country would be 
placed as soon as the short burst of activity immediately following the 
war operations had passed away. The great mass of industrial workers 
in this country were being unfitted to stand the shock which must come, 
and the blame rested not so much with the workers as with those in 
authority, who, through lack of knowledge or lack of a sense of responsi- 
bility, either encouraged or acquiesced in conditions which were economi- 
«ally insupportable. They seemed to lose sight of the fact that at the 
present moment the greater portion of the wayes distributed in this 
country was provided out of the capital funds of the country, and while 
this was inevitable to a certain extent in war time, it was a process which 
could not continue for many years without vitally sapping our national 
strength. The company's total receipts for the year amounted to £33,630, 
against £26,041 for the previous year, an increase of £7,589. The 
expenses, however, had increased by £3,247. The profit available, 
after payment of debenture interest, was £12,798, or about £5,500 more 
than the preceding year. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO. (LTD.)— 
Mr. Geo. Balfour, who presided over the annual meeting last week, 
:Stated that the receipts for the past year were £14,657, an increase of 
£2,822 over those of the previous year, and the expenses had increased 
by about £1,000. They had carried 2,151,529 passengers, compared 
with 1,055,843 in 1915-16. On the whole, he thought last year was 
perhaps a little less trying than the previous year owing to the improved 
receipts, relieving the management of considerable anxiety. They had 
now had time to ascertain the full effect of the sale of a portion of the 
line on the Craigie estate to the City of Dundee, and, in his opinion, tho 
earning capacity of the line was substantially the same as it was before 
the sale. The directors were pleased to propose a distribution on the 
ordinary shares, which, owing to the effect of the war, had had to be 
discontinued for two years. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 

CAMDEN ENGINEERING CO. (LTD.) (1418,428).— Private company, 
"гер. Sept. 8, capital £50,000 in £1 shares, mechanical, electrical and 
acronautical engineers, boiler makers, motor car manufacturers, &c. 


First directors аге :—G. Н. Thomas (chairman), Н. Burroughes and 
G. A. Peck. . 


CHAMBERS ENGINEERING СО. (8. AMERICA) (LTD.) (148, 429. Private 
company, reg. Sept. 8, capital £2,000 in 1,300 ‘ A " shares of £1 each 
and 28,000 ‘' B " shares of 6d. each, to take over from T. N. Chambers 
and J. Stephens all agencies acquired or to be acquired by them in 
.America, to carry on the business of principals and (or) agents, factors 
‘and intermediaries in America for any persons, firms or corporations 


é 
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carrying on enginecring business in any other countries, not being alien 
enemy countries, &c. First directors are :—T. N. Chambers, J. Stephens 
and A. Argles (man. director). Reg. office: 24, King-st., Cheapside, E.C. 

ENGINEERING COMPONENTS (LTD.) (148,347).—Private company. 
Reg. Aug. 30, capital £7,500 in 5,000 ordinary and 2,500 7 per cent, 
preference shares of £1 each, to take over the business of manufacturing 
engineers carried on by W. H. Reynolds (Ltd.) at Reno Works, Rosslyn 
Crescent, Wealdstone, and to carry on the business of marine, electrical, 
mechanical and motor engineers, &c Бер. office: Reno Works, Rosslyn 
Crescent, Wealdstone. 


RAPID ELECTRIC.ARC WELDING & ENGINEERING (IRELAND) CO. 
(LTD.) (4,493).—Private company, reg. in Dublin on Sept. 4, capital 
£5,000 in £1 shares (1,000 preference), objecta as title. Agreement with 
J. L. Gordon. First directors аге :—J. L. Gordon and T. McKinty. 
Reg. office : 45, Rosemary-street, Belfast. 

-ROTASPHERE СО. (LTD.) (148,393)— Private company. Reg. 
Sept. 4, capital £5.000 in £1 shares, То take over business carried on 
as the ‘‘ Rotasphere Co.," and to carry on the business of electrical, 
hydraulic, motor and general engineers, &c. First directors are :— 
Louis B. Cousans and Robert V. Holliday. Вер. office: 82, Belvedere- 
road, S. E. 1 : 

STOKES CASTINGS (LTD.) (148,343).—Private company. Кер. Aug. 
29, capital £6,000 in £1 shares, founders, mechanical, electrical, hydraulic 
and general engineers, &c. Agreement with F. W. Stokes, R. I. Ashley 
and S. M. Stokes. First directors are :—F. W. Stokes, A. M. Stokes, R. 
I. Ashley, S. Hersey, J. Richardson and W. A. Oubridge (all permanent). 
Reg. office: Union Foundry, Mansfield, Notts. | 
‚ WHOLESALE BATTERY СО. (LTD.) (148,408).— Private company. 
Reg. Sept. 5, capital £100 in £1 shares. Electricians, engineers, &c. 
Reg. office: 14, Derby-road, Croydon. 

MORTGAGES AND CHARGES. 

BRITISH ELECTRIC TANNING SYNDICATE (LTD.)— Mortgage dated 
Aug. 28, 1917, to secure £1,500, charged on tanyard, house, land, &c., 
at Swimbridge, Devon. Holders: J. G. Smith and W. H. Smith. 

LANCASHIRE ELECTRICAL ENGINEERING CO. (LTD.)—Debenture dated 
Aug. 22, 1917, to secure £200, charged on freehold works at Ashton-under- 
Lyne and company's general assets. Holder: A. Seymour, Ashton. 

SEEAR, SCOTT & СО. (LTD.)—Particulars of £1,500 debentures 
created Aug. 28, 1917, have been filed, amount of present issue being 
£1,500. Property charged, company's undertaking and property, 
present and future. ` No trustees. | 

Р. W. SMITH & CO. (1907) (LTD.)—Mortgage debenture dated 
Aug. 9, 1917, to secure £250, charged on company's undertaking and 
property, present and future, including uncalled capital. Holder: 
Mrs. E. Smith-Cleburne Peel. | 

WHITE, JACOBY & СО. (LTD.)—Issue on Aug. 30, 1917, of £150 
debentures, part of serics of which particulars have already been filed. 

. WRIGHT & WOOD (LTD.)—Mortgage dated Aug. 29, 1917, to secure 


£520. 16s., charged on land at Halifax. Holders: Halifax Permanent 
Benefit Building Society. 


CITY NOTES. 


— (A 

BRITISH ALUMINIUM CO. (LTD.)—The directors have declared divi- 
dends at the rate of 8 per cent. per annum (less tax) on the ordinary 
share capital for the six months to June 30, and at the rate of 6 per cent. 
per annum (less tax) on the preference sharo capital for the six months 
to June 30, both payable on Oct. 1. i Y 

BRITISH INSULATED &  HELSBY CABLES (LTD.)—The interim 
dividend of 71 per cent. has been declared on the ordinary shares, 
compared with 5 per cent. last vear. 

BROTHERTON TUBES & CONDUITS CO. (LTD.).—A dividend for the 


half-year to June 30 at the rate of 8 per cent. per annum has been de- 
clared. 


CONSOLIDATED GAB, ELECTRIC LIGHT & POWER CO. OF BALTIMORE. 
A quarterly dividend of $2 per share (at the rate of 8 per cent. per 
annum) on the capital stock will be payable on Oct. 1. 


DIRECT SPANISH  TELEGRAPE СО. (LTD.)—The directors have 
decided to pay an interim dividend at the rate of 4 per cent. per annum 


(tax free) on the Ordinary shares for the half-year ended June 30 last, 
payable on Ist proximo. 


EASTERN TELEGRAPH СО. (LTD.)—Tho Company announce the 
payment on Oct. 15 next of dividend at the rate of 3} per cent. per annum 
(less tax) on the preference stock of the company for the quarter ending 
30th inst., and the second quarterly interim dividend of 13 per cent. on 
the ordinary stock (tax free) in respect of profits for the year ending 
Dec. 31, 1917. The transfer books of the ordinary stock will be closed 
from Oct. 6 to 13, inclusive. ' 

EASTERN EXTENSION. AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—The directors have declared a second quarterly interim dividend of 
3s. per share (tax frec) in respect of profits for the year ending Dec. 31 
next, payable on Oct. 15. The share register will be closed from Oct. 6 
to 13, inclusive. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.)—A divi- 
dend of $1.50 per cent. has been declared for the quarter ending Sept. 30. 

SIR W. d. ARMSTRONG, WHITWORTH & CO. (LTD,)J—Àn interim 
dividend has been declared on the ordinary shares for the half year to 
June 30 at the rate of 10 per cent per annum, tax free.. 
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THE ROUND TABLE. 

EVENT OF THE М№ЕЕК.— Kukri” Grogan gets a 7-kw. 
electric fire into the Mayor's Parlour, Salford Town Hall. 
(What Lancashire does to-day, & c., &c.) 

* * ж ж 

The Aimy has developed its own mathematical terms, 
especially since wai broke out. Опе of the most expressive 
is umteen." I am told that it can be used to denote numbers 
of anything, coils of wire, four-point-fives. hairs in a sub- 
altern's “taché” or bottles of ey, varnish, and that it 


is always understood ! 
* * ж ж 


Among the returns made recentlv in which the nationality 
of the person is disclosed, the following has been sent in to 
us :—Messrs. Н. & J. West, Electrical and General Engineers, 
62, King's-road, Gosport, Hants, Proprietor К. S. West 
(British), formerly Scotch, other business occupation, electric 
light station shift engineer. 

The italics are mine and they recall the statement of the 
man who said he was Scotch by absorption ! 

* * * * 

A correspondent who signs himself “ Anti-Bos(c)h(e) ” asks 
me if the E. Cecil Beman, whose peace-pifflette " The Sword or 
the Cross" which I remarked upon a fortnight ago, is 
managing director of the Electrical Supplies Co., Tottenham 
Court-road, London, W.C. 1 don't think there is any doubt 
about it, and as I remarked before I think it a pity any 
electrical engineer should publish anvthing which would tend 
to weaken the case for the Allies or encourage the idea of a 
premature peace. I have just had the pamphlet returned by 
an R.E. at the front and his marginal notes are too voluminous 
to reproduce in full. However, I cannot overlook his rejoinder 
upon the following :—Beman says, " in so far as the Entente 
Powers are induced to emulate in some respects the examples 
set by their opponents, may not the enemy legitimately claim 
to have won a signal victory by forcing us to fight with his 
discreditable weapons?" to which mv R.E. friend replies: 
" Nonsense, I used to prefer a bout with my fists, but if the 
other chap picked up a club and I got near a pinch-bar, well— 
God help him!” And what else has the Hun done ? 


* * * ж 


The “ Methodist Recorder " tells us that John Wesley wrote 
à volume on electricity : 

/'" The title-page runs— Te Desideratum : or Electricity MadePlain 
and Useful, by A Lover of Mankind and of Common Sense; The 
Reverend John Wesley, 1759." The first part of the book is an 
explanation of the subject. It describes electricity as “ a fluid far 
more subtle than air," and declares that “ all other matter seems to 
be only the Body, and this the Soul of the Universe." Опе sugges- 
tion that he makes is interesting not only in itself but for the way 
m which he defends it. Lightning conductors, he thinks, might 
prove “ а very probable method of preserving houses, churches and 
ships" “ Let it not be objected, that the using this probable means 
of preventing a threatening danger would imply a denial of, or 
distrust in, Divine Providence.” 

In matters of lightinng conductors I should be inclined to 
distrust the contractor rather than Divine Providence ! 

' ж * * * 


THIRTY-SEVEN YEARS AGO. 
[From THe ELECTRICIAN, September 18, 1880. ] 


ELECTRICAL TABGETS.—AÀ correspondent writes, with reference 
to the Wimbledon marking scandal, asking whether an electrical 
automatie recording target has never yet been devised. We have 
heard of some. such device; and certainly the construction of an 
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electrical system for this purpose would be by no means difficult. 
It does not appear, however, that anything of the kind has ye 
secured the patronage of the National Rifle Association. ; 


Bricut’s ELECTRIC FIRE DETECTOR.— The North Shore Flour 
Mills, of Liverpool, are now fitted with this ingenious mode of 
detecting fires. The system is the one under experiment over а 
large area in the City of London and Southwark, the fire at the 
Daniel Lambert Tavern, on Saturday, the 28th ult., having been 
signalled by the apparatus. The Shore Milling Co. have also, 
it is stated, given an order for 30 electric lamps to be placed in 
different parts of their establishment. 


DISTINGUISHING THE VOICE THROUGH THE TELEPHONE.—Mr. Wy 
Dowling, writing to Messrs. Moseley & Sons, telegraph engineers, 
Manchester, says :—“ I have a high opinion of your telephone, 
and have to thank you for permitting a test of its capabilities to take 
place at my house a short time since. Perhaps the most striking 
illustration of the faithfulness with which the voice is conyeyed 
by your wonderful instrument was afforded by my wife’s little 
terrier, who, on hearing its mistress’s voice applied to the telephone 
in a distant room, connected with the room (in which was the dog) 
by your wire communication, instantly pricked up its ears, and made 
an attempt to jump into the mouthpiece in order to get to its mis- 
tress—an impartial, unerring testimony to the thoroughness of the 
apparatus. 


Radiotelegraphy in Mexico.—The Mexican. Department of 
Communications has caused two new wireless telegraph stations 
to be established in the oil district of the State of Vera Cruz (one at 
Tuxpam and the other at Puerto Lobos), in order to supplement 
the land telegraph system at times when it is disturbed by natural 
or other conditions. 


Rubber Cables in India.—It is reported that the Bombay Fire 
Assurance Association has asked the Local Government and the 
Chamber of Commerce to assist it in making it compulsory for all 
cable manufacturers to adopt the practice of British makers, viz., 
to attach to all imported rubber insulated wire and cables labels 
giving the maker's name, the grade and the insulation resistance. 


German Research Work.— According to “ The Times," investiga- 
tions into the properties of pit coal carried on by the “ Kaiser 
Wilhelm Institut fur Kohlenforschung," have yielded important 
industrial results. 


The treatment of coal with liquid sulphurous acid at ordinary tem- 
peratures has produced viscous, golden-yellow mineral oils, the amount 
produced being 5 kilogs per metric ton. A process has also been elabo- 
rated by which through heating naphthalene under pressure, in the 
presence of aluminium chloride, an oil is produced which can be used 
for illuminating purposes in the same manner as petroleum. The utili-~ 
sation of lignite has been greatly extended. In the first place it is being 
used extensively as a fuel in the industrial establishments which havo 
recently sprung up in the Central German lignite fields, especially in the 
neighbourhood of Bitterfeld and Halle a/S, where the German air- 
nitrate factories are situated. A process has been discovered by which 
nearly twice the usual amount of ozokerite can be obtained from lignite, 
and the gas is being more extensively used for heating and smelting pur- 
poses. | 

For obtaining nitrates from air à new process has been discovered, 
which works with quadruple air velocity through the reaction space, and 
produces a result about 80 per cent. higher than heretofore. Further 
progress has ee made with the production of substitutes for copper, 
brass and bronz@, especial mention being made of zinc and lead alloys, 
and the increasing importance of aluminium, There have been new 
developments in ore smelting. With copper schists the metallurgical 
possibility of going as low as 0-7 per cent. has been shown, whereas for- 
merly the average lower limit was 2-5 per cent. Successful experiments 
have been made in obtaining aluminium from clay, which will, i& is 
claimed, make Germany independent of foreign bauxite. With nickel ' 
ores the workable limit has been reduced from 2-5 to 1-5 per cent. A 
process has also been discovered for obtaining nickel and cobalt from pit 
waters containing these substances. In the German rubber industry the 
situation is said to have been eased by the progress made in rubber 
regeneration, and by the substitution of mechanical spring wheels for 
pneumatic tyres. The idea of exploiting German caoutchouc plants has 
been given up. | 
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NEW ZEALAND IMPORTS. 


The report of Mr, R. W. Dalton, H.M. Trade Commissioner in 
New Zealand, on the trade of New Zealand in 1916, contains the 
following information :— 


The total imports were valued at £26,339,283 compared with 
£21,728,834 in the previous year, an increase of £4,610,449, or about 
21 per cent. 

Competitive and. Non-Competitive Imports.—The statistics have been 
analysed in order to arrive at an idea of the amount of trade for which 
United Kingdom manufacturers can compete, and to eliminate those 
goods for which they cannot compete owing to natural causes, Goods 
have been included as competitive when, although the trade done in 
them by the United Kingdom does not compare in size with that done 
by other countries, the goods are such as could be manufactured in the 
United Kingdom, even although manufacturing conditions would have 
to be considerably altered to admit of such manufacture. 

The following table shows in £'s the value of certain classes of goods 
imported into New Zealand in 1916 and 1915, distinguishing between 
(a) competitive and (b) non-competitive merchandise, the 1915 figures 
being given in parentheses :— Oils, fats and waxes, (a) 231,375 (143,086), 
(b) 857,281 (708,368); paints and varnishes (a) 230,700 (165,249), 
metals manufactured and partly manufactured, and ores (a) 339,375 
(265,362), (b) 26,723 (26,075); metal manufactures, other than 
machinery (a) 2,589,784 (2,403,042) ; machinery (a) 1,186,899 (1,050,109) ; 
india-rubber and manufactures of, not including tyres (a) 47,551 (19,591); 
leather and manufactures thereof, including substitutes, (a) 329.757 
(225,544), (b) 6,704 (19,545); timber, (b) 166,817 (305,685); optical, 
surgical and scientific instruments, (a) 276,192 (170,333) ; drugs, chem- 
icals and druggists’ wares, (а) 740,652 (520,022), (b) 151,245 (160,460). 

Competitive imports showed an increase of about 30 per cent., and 
non-competitive imports declined by about 4 per cent. Increases in 
competitive imports were fairly general. The increase of motor cars 
and tyres accounted for £500,000. ; Я 

The following were the value in £'s of imports from the United King- 
dom, Australia, Canada, the United States and Japan, divided according 


to whether they were of (a) competitive or (b) non-competitive 


character :— 


United Kingdom, (а) 12,985,568 (10,347,248), (b) 328,020 (276,178) ; 
Australia, (a) 1,184,333 (986,231), (b) 1,894,846 1,799,943); Canada, 
(а) 733,086 (592,310), (b) 28,019 (203,307) ; United States, (a) 3,456,852 
(2,064,938), (b) 901,954 (797,599); Japan, (a) 554,170 (288,298), 
(р) 62,616 (60,373) ; other countries, (а) 1,569,578 (1,359,213, including 
Germany 48,469), (b) 2,640,241 (2,953,196), including Germany 39,815). 

Metal Manufactures, Other than Machinery.—British manufacturers 
have lost ground in this class. A good deal of this loss is due to dealers 
having to purchase the products of other countries against their will, 
but there ‘are a few lines in which the goods which have been supplied 
are capable of holding their own on their merits, even in normal times. 
It will, therefore, require a display of energy and adaptability if British 
manufacturers are not to lose, permanently, trade in this market which 
they formerly held. 

In bolts and nuts, the imports from the United Kingdom decreased 
from 27.391 cwt. to 24,282 cwt., while the imports from the United 
States increased from 1,761 ewt. to 3,831 cwt. Imports of brass plate 
and sheet. from the United Kingdom showed a large increase, while 
imports from the United States declined. In hardware, hollowwat 
and ironmongery, not otherwise enumerated, there were considerable 
increases in the imports from Сапада, Australia, Sweden, Japan, and 
the United States. The greater part of the growth in imports from the 
United States is probably due to increased trade in files, screws, &c. 
The United States has been supplying good selling lines in pliers, such a8 
formerly came from Germany. Mr. Dalton considers that the United 
Kingdom trade in general hardware lines is not what it ought to be. 
The manufacturers are too much inclined to satisfy themselves with 
making a good article and leaving the article to sell itself. Imports of 
galvanised and corrugated sheets, for which the demand is very great, 
showed а large decrease. Imports from the United States increased 
from 8,072 cwt. to 10,579 cwt., but it would seem almost certain that 
when supplies! are again available the trade will revert to the United 
Kingdom. Owing to the war, Canada has done a very large business 
in wrought iron tube 6 in. and under in internal diameter. In 1915 very 
large quantities of this tube were placed on the market at low prices. 
In tinsmith's furniture and fittings there has been a large increase m 
imports from Australia—the majority of these imports probably con. 
sisting of fittings for articles used in daity factories. af 

Machinery.—In those trades in this class in which the position of 
British firms is unsatisfactory, the reasons are chiefly that British 
manufacturers have not examined the development of the Dominion; 
that if they know of the development they have either not realised its 
importance or have not attempted to cater for it, but have persisted 
in offering unsuitable lines; and that their selling campaigns аге not 
adequate. Firms may not find it profitable to manufacture certain lines 
exclusively for the New Zealand market, if those lines are different from 
their standard designs, but if this is so, it would be better for themselves 
and for the reputation of British trade to refrain from offering lines which 
are unsuitable, or from offering suitable goods in such a manner 8% 
would seem to indicate that it was immaterial to them whether they got 
the trade or not. American manufacturers supply machinery which d 
similar to that made for their own home conditions, and it is, therefore, 


not particularly. enterprising of them thus to supply New Zealand's 
needs. 
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E . ARORA ELECTRIC FIRES. 


| T | ! 
66 | : E The accompanying illustration shows an Arora electric fire specially 
| built for the Mayor's Parlour at Salford Town Hall. This is reported 


to be giving great satisfaction. It is built up on a special framework 
The New PHENOL-FORMALIN Products, Manu- to match the existing fireplace, which is of antique brass surrounded 
factured in Up-to-date Plant under Scientific 
Control and freed from moisture by special process. 
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| il by tiles. The heating elements consist of 10 of Hae Arora oa 

- е standard 750-watt bars ranged in two columns of 5 bars. 
Hig h and Low Tension separate circuits are taken to the бге so as to balancë the two sides 
across the thfee-wire system. Each side is worked at a pressure of 


SWITCH GE AR 290 volte and controlled by two switches external to the fire. 


WOMEN IN THE ELECTRICAL INDUSTRY. 


The “ Bulletin " of the National Electric Light Association con- 
THE tains an interesting article on women's place in the electrical industry 


in the U.S.A. 
It is pointed out that in preparing women to take men’s places in 
NEW SWITCHG EAR CONSTRUCTION Co., Ltd. industry the operation of electrioally-driven machinery is obviously one 
SUTTON SURREY, ENGLAND of the first places where feminine effort will make itself felt. Already a 
, , oor number of large corporations Ne established training Е age 8 for women, 
Ир so that when their men are called away the wheels of industry will not 
ABC Code 5th Edition, Telephone: Sutton. 773. suffer the slightest interruption. At Bush Terminal,, in New York 
Harbour, between 25,000 and 30,000 persons are employed. Owing to 
the modern character of the undertaking it is attractive to the best 
class of labour, and the proportion of men subject to conscription із 
Manufacturers of unusually large. The electrical equipment of the Bush Terminal is 
probably the most complete of any large transportation and industrial 
P HH OSs P Fi OR BRO NZE enterprise in the world. All of the 250 or more industriés located in the 
J Bush Terminal Loft Buildings are operated by electricity, while there are 


| GUN METAL, MANGANESE BRONZE many unusual applications of electricity in the handling of merchandise 


for transportation. Energy for operating the terminal and its allied 


industries is furnished by the local electrio company through two sub- 
Brass & Copper stations, from which it is distributed throughout the property. The 
Mae i оп amounts to about 15,000,000 kw.-hours per year. Not 

only does the terminal company do most of its switching by electric 

Tubes and Sheets. ошо, but it has a fleet of 50 five-ton electric trucks for metro- 
politan deliveries, and a complete system of interplant transportation by 

B R Ass C Ó N D E N S E R electric tractors and tractor cranes. It is not expected that women will 


be used in switching for some time to come, but the demands of women 
TUBES FOR STANDARD students for lessons in switching cars were so strong that they were 
SHIPS included in the training. The handling of trucks and tractors, however. 
, &c. will probably be done by women among the first work which they take 
over. This is due to the fact that chauffeurs are generally of the age 
cH ARLES CLI FFORD & SON LTD which subjects them to the first draft, and, since local transportation 
y ae пр sa the aisge to do any business at all, substìtutes must be 

m ound for the men who will go. 
RMINGHAM,. While the organisation of young women at Bush Terminal wa & 
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purely voluntary one, established on the initiative of the girls themselves, 
the company naturally takes a lively interest in the training, and the 
advice of officials is freely sought and given. <A unique feature of the 
equipment of Bush Terminal is the outfit of portable electric winches, 
These consist of a motor-driven drum, mounted on a heavy truck, which 
makes it possible to place the winch at any desired’ point on short notice. 
For example, each warehouse group is equipped with stationary winches 
of two or four drums, these stationary winchea serving eight to 12 open- 
ings. In case it is necessary to work more openings than can be handled 
by the regular equipment, portable winches are called for, and perform 
the extra service. Outlets are provided throughout the property so- 
that portable electric machinery can be connected instantaneously. The 
portable winches are also used to a great extent along the bulkheads in 
handling the cargoes of lighters. 

The more stalwart among the Bush Terminal feminists have set them- 
selves to learn the operation of these winches. It requires a firm foot, as 
well as a steady hand, to operate a winch, as foot power is depended 
upon to operate the brake release. In the warehouse department, 
women are praetising on the huge electrip freight elevators. 

The most ubiquitous bits of equipment at Bush Terminal are the 
tractor cranes. "These are equipped with storage batteries, and after 
hauling half a dozen trailers from one part of: the plant to another the 
tractor unhooks from its train and proceeds to unload the trailers, 
Small storage battery trucks are also used in handling heavy commo- 
dities from bulkhead direct to warehouse, and in the cotton-disinfecting 
plant through which all imported cotton must go before it is passed by 
the United States Department of Agriculture. 
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ELECTRIC TRUCK RESULTS IN SAN FRANCISCO. 


Among the numerous fields of work now emploving automotive 
transportation, the electric vehicle is daily proving itself, from many 
points of view, to be the wisest choice for practically every urban use. 

That the electric truck is achieving splendid results in the field 
of delivery work is plainly shown by the follcwing table, which gives 

the operating and maintenance costs ef three electric trucks (with. 
nickel-iron batteries) in shipping and delivery work under the 
abnormally hilly conditions of San Francisco :— — . 
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i € [ЧО е п Sur fé a es One-ton electric delivery wagon, in service 46 months, ran 26,528 miles, 
> or an average of 22-2 miles per day. Two-ton electric delivery wagon, in 
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. 55392 , att z «зә service 39 months, гап 18,910 miles, or an average of 18.7 miles. Three 
and-half-ton electric delivery wagon, in service 46 months, гар 17,140 
Б miles, ог an average of 14-3 miles. 

The total expenses up to Jan. 1, 1916, were as follows :— 


cm G ENUI N E — 46 months. 39 months. 46 months. 

Original cost of trucks ....... $3,250-00 ... $4,040-00 ... $5,240 
& N ISED F| BRE ‚ Wages oc. ROME 3.183-00 ... 3,8491 ... | 1100812 
"HE Сагарлїпу......................... 990-00 ... 1,072.50 ...  1,610-00 


SUDEN TANT Cürrent ceisid uee jas 804.32 ... 764.15 ... 1,076-86 
, 122 & 124. G E Repairs and коел кл: . 90714 ... . 91240 ... 1,099-16 
MOSSES & MITCHELL, “Lonwon, r.c. TYPOS. MNT | 492.91 ... 451-86 ... 552.16 
Liability Insurance P . ., 19191 .. 102-24 ... 191-01 
Fire Insurance .................. 103-80... 131-43... 207-60 
Interest ..... — — ee ‚ 274-58... 288.22 ... 244-59 
| N S U LA Т us M Total Expenditure ...... $10,128.24 ... $11,007-71 ... $14,880.70 
i Total Earnings .......... 11,318.33 ... 11,088.47 ... 18,511.92 
Mg TAE CGU GT DATI E c чу ui 
NAS MS hu 7 a fc od Surplus ..................... $1,190-09 ... $80-76 ... $93,631.22 
POS К ИСС Bk: 


The average total cost por month for the three wagons was $182.03, 
$219.06 and $261.98 respectively; and the average total cost per 
mile was $0.382, $0.582 and 80.868. 


Trade after the War. 
If you contemplate erecting a 


NEW WORKS or FACTORY 


in an ideal position with the advantage of 


CHEAP POWER | SIDING ACCOMMODATION 
GOOD WATER SUPPLY EFFICIENT TRANSPORT 
HEALTHY SURROUNDINGS | FACILITIES 
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Write Great Central Railway Publicity Office, 216, Marylebone Road, London, N.W. 1, stating your requirements. 
SAM FAY, General Manager. 
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Industrial Reconstruction. 

Ix some respects it is a good thing for this country that the 
war has not been brought to a speedy conclusion. There 
IS no man that would not wish for the present devastation 
and misery to be brought to an end, but we very much doubt 
Whether we, as a nation, would have realised our position in 
So true a livht if the war had come to an end as rapidly as 


зоте of us anticipated. As a nation we are slow ; we do not: 


organise except under the pressure of necessity, and it fre- 
quently takes us a considerable time to realise what we are 
up against, with the result that we “ muddle through " in a 
Way that has often been painfully evident. The protracted 
nature of the war, however, is bringing us to our senses, and 
Weare learning to таке provision in advance without waiting 
for action to be forced upon us. This becomes evident from 
time to time. From the speech made at Huddersfield by 
Dr. Appison, the Minister of Reconstruction, we are glad to 
note that real progress is being made in the arrangements for 
demobilisation. Men in certain industries, such as the rail- 
Ways and shipbuilding, wil be badly wanted when peace 
comes, and the question is being considered with a view to 
ascertaining the men for whom places are ready and the 
occupations in which men will be needed most urgently. 
Apart from the question of demobilisation, Dr. ADDISON 
sounded a note of warning in regard to the inevitable shortage 
of certain materials due to the destruction of tonnage, calling 
attention to the fact that ships had been taken off their 
ordinary trade routes, and that a considerable interval must 
elapse before these routes could be re-established. For this 


reason it becomes essential that the various trades should | 


Proceed to work together in order to solve their own difficulties, 
and that the Government should work with the trades in order 
to ensure that the best course is followed in each case. 


A New Outlook. 


Dr. ADDISON pointed out that the war has shown us very 
clearly not only that the elements of labour, management, 
technical experience, research, science and marketing could 
not be worked successfully in watertight compartments, but 
also that this country has never made sufficient use of the 
brains that have been available, and that the salaries paid 
to many highly trained scientific men were a disgrace to the 
community. There is no doubt that the Ministry of Munitions, 
whatever its defects, has taught us how to carry on work on a 
large scale, and has shown many works they were working in 
an inefficient and antiquated way. If we are to succeed in 
the future, we must learn to work on larger lines. Methods 
and plant must be overhauled, and in all probability a great 
deal of plant will have to be scrapped. Аз Dr. ADDISON points 
out, we require the same enthusiasm ‘in industrial production 
that has been shown recently in the cultivation of, waste 
ground for the production of food. There must be a general 
improvement in our methods and means of production. With 
peace there will come an opportunity as great as any in our 
history, but if we neglect it we shall ba handicapped, not 
merely for a generation, as Dr. ADDISON suggests, but probably 
for many generations. 

| ER 
Minimum Wages. | | 

THE fixing of a minimum wage is one of those difficult pro- 
blems which is rendered all the more difficult in that it defies 
the law of supply and demand. Some distinction should be 
drawn between а -living wage and the minimum wage that is 
desirable. А minimum desirable wage is obviously higher 
than a living wage, and should depend to some extent upon 
personal effort. It should enable those who receive it to live 
in reasonable comfort. But if the minimum desirable wage 
is to be so high as to suit all needs there will be created a 
tendency to reduce all workers to the same level, and to 
eliminate the less fit from any’ occupation. On the other 
hand, if the living wage is really what it implies, then it 
permits the employment of the less fit, and it provides an 
incentive to obtain a higher wage. The tacit assumption is 
{frequently made that the cost of living is independent of 
wages. Unfortunately, this is not the case. The difficulties 
connected with the subject have recently been pointed out 
in Australia by Mr. Justice Powers in giving an award in 
regard to the living wage. In Australia, during the past year, 
there has been a consistent fall in the cost of living owing to the 
fact that the Commonwealth, which is a self-contained country, 
has been faced with a diminution of shipping available for the 
purposes of export. On the other hand, for a similar reason, 
the cost of clothing has increased as much as the cost of food 
has decreased. It is, therefore, not easy to reach a sound 
conclusion as to the cost of living, and there is always the 
complication that a minimum wage over a certain district 
may be satisfactory in some parts and too low in other parts, 
depending upon the conditions. In his statement the Judge 
points out that, although the request for an increase in wages 
is easily made, this, if granted, would mean an enormous extra 
charge on all industries. It is the ultimate effect of this 


996 


extra charge, which should be considered along with the 
present position of those in receipt of the current wage before 
it can be definitely decided whether the granting of an increase 
is a real advantage to those by whom the demand is made, and 


does not entail a serious sacrifice on the part of other sections 
of the community. | 


e A AD a ЬЕ ааа ар 


Women's Work in Munitions.—Last Wednesday an ex- 
hibition arranged by the Ministry of Munitions was opened at 
Sheffield by the Lord Mayor. Numerous exhibits are on view 
illustrating the work of women in the production of Munitions. 
The exhibition will close on Oct. 9. 


Training of Disabled Soldiers and Sailors.— The 12th 
course at the Northampton Polytechnic Institute for giving a 
preliminary training to disabled sailors and soldiers as sub- 
station attendants has just been completed and a number of 
the men are awaiting vacancies. Engineers of supply under- 
takings having vacancies are invited to communicate imme- 
diately with Dr. R. M. Walmsley, Principal of the Northampton 
Polytechnic Institnie, Clerkenwell, London, E.C. 1. 


Association of Municipal Electrical Engineers of South 
Africa. We have received a copy of the programme of the 
second annual convention of the Association of Municipal 
Electrical Engineers of South Africa, which was held at Durban 
from Aug. 27 to Sept. 1, 1917. The programme included a 
presidential address by Prof. J. H. Dobson, a discussion on 
* Tariffs " opened by Mr. John Roberts, a Paper on * Standard- 
isation," by Mr. John Roberts, and a Paper on the “ Design 


and Management of Small Power Installations," by Mr. J. 


Hamlin. The Paper on “ Standardisation” is in connection 
with the movement which is supported by the South African 
Institute of Electrical Engineers, the South African Institute 


of Engineers, the Association of Municipal Electrical Engineers, i 


(S.A.), the Engineering Section Natal Society for the Advance- 
ment of Science and Art, the British Electrical апа Allied 
Manufacturers’ Association, the Institution of Electrical En- 
gineers (England), and the Government Departments of the 
Union of South Africa. ' | 


Municipal Tramways Association.—At the sixteenth annual 
conference, which was held at Blackpool last week, the presi- 
dent (Mr. Hy. Mozlev) delivered his presidential address, which, 


together with the other Papers read at the gathering, were 
abstracted in our last issue. 

Among those who took part in the discussion upon the Paper, ‘‘ Notes 
on Tramway Finance,” were Ald. C. Е. Spencer, Messrs. Arthur Ellis, 
R. J. Bishop and W. G. T. Goodman (Adelaide), and Ald. Fletcher, 
Bailie Montgomery and Councillor Irving. . 

Mr. Arthur Ellis, of Cardiff, in his Paper, said in view of the 
developments of food cultivation, tramways would play an important 
part in the conveyance of produce from allotments in the rural areas to the 
local market or the railway station and the canal loading statione. That 
would suit the farmer and be of the greatest possible service to him, and 
so they would find that by means of the tramways they would have 
solved one of the serious problems facing the farmers and produce mer- 
chants, He referred to the great possibilities in the carrying of goods 
traftic by cars and trailer goods wagons. Ву the traffic railways being 
relieved of short-distance traffic they would be able to devote more 
attention to the conveyance of stores, coal, iron, &c.. thus making up in 
some way for the shortage of engines, rolling stock, &c.. due to tlie war. 
Short spur lines and connections could run into railway yards, and goods 
brought down by railway could bo transferred to light tramway cars and 
trailer goods wagons for delivery to short distances in the urban and 
rural districts served by the new tramways. 


The Utilisation of Pyrites in Coal.—In the “ University of 
Hhinois Bulletin," Mr. E. А. Holbrook remarks that the mineral 
pyrites, which forms a constituent of nearly all Hlinois coals, 
шау prove now to have an industrial value. The pyites 
occurs as brassy уеПо streaks, nodules or plates, sometimes 
as much as 10-12 in. in thickness. In the ordinary course the 
pyrites, which contains a considerable amount of sulphur, is 
rejected as a deleterious Impurity. Its heating value is small 
and the sulphur dioxide to-which it gives rise when burned 
has a decided corrosive influence, attacking boiler flues and 
stacks. lt must therefore be removed as far as possible from 
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the coal. It seems possible, however, that in the altered 
circumstances brought about by the war the rejected pyrites. 
may have a distinct commercial value. In normal times 
pyzites, which contains nearly 50 per cent. of sulphur, has been 
imported from Spain in considerable quantities for the manu- 
facture of sulphuric acid. Since the war the supply of Spanish 
pyrites to the States has been largely cut off, and at the same 
time the demand for sulphuric acid for the making of explosives. 
has increased. There is, therefore, reason to seek a use for the 
indigenous pyrites of Illinois. In the Bulletin above mentioned 
the conditions of occurrence of this substance are fully dis- 
cussed, and detailed particulars are given of plant for its 
extraction and treatment to obtain the sulphur. 


Phosphoresoent Zinc Sulphide.— Much interest has recently 
been taken in the conditions affecting the brightness of zinc 
sulphide and other phosphorescent materials, and it has been 
remarked that the chemical side of the subject requires fuller 
investigation. It is, therefore, of interest to observe, in the 
“ Transactions” of the Chemical Society, an account of some 
researches by Miss E. MacDougall and Messrs. A. W. Stewart 
and R. Wright, on the preparation of phosphorescent zinc 
sulphide, in which the effect of various impurities 1s discussed. 
It is remarked that the sulphide is only phosphorescent when 
prepared by the action of heat, the best temperature being 
between 650-900?C; the product is then semi-czystalline. 
The temperature appears to determine the colour of the 
phosphorescence ; if treated ‘аё 650°C, the material phos- 
phoresces blue, at higher temperatures green or yellow. Certain 
impurities, such as iron, are prejudicial to the phosphor- 
escence; while others, such as common salt, improve it. The 
latter action appears to be associated with the formation of a 
thin film of zinc chloride over the surface of the material. 
The addition of manganese produces gives a golden vellow 
phosphorescence, and manganiferous zinc sulphide exhibits 
marked tribo-luminescence. 


The Flow-Meter in the Boiler Room.—In the “ General 
Electric Review " Mr. J. H. Hough lays stress on the value 
of flow-meters in the boiler-house, which is probably the most 
inefficient portion of a generating station. As a general rule, 
batteries of boilers are operated in parallel without any 
effective means being provided for indicating how they are 
dividing the load. The installation of a draught-gauge and a. 
steam flow meter for each unit would enable the performance 
of each boiler to be judged. The author points out the greet 
contrast between the full equipment for control on the switch- 
board in the electrical section, and the crude devices generally 
prevailing in the boiler-room. The fireman struggling to hold 
the load has no guides to assist him but a pressure-gauge and 
a water-column. The man who analyses coal bills has usually 
‘no conception of the load efficiency curve of the boiler, perhaps 
is not aware that at one particular rating the best thermal 
efficiency is obtained, and that the efficiency falls rapidly on 
either side of this point. Yet the cost of coal represents more 
than 70 per cent. of the total cost of producing electrical 


energy. Where steam flow-meters have been installed boilers 


have been much more efficiently utilised and overloads pre- 
vented. Instruments are now available giving a graphic 
record of steam flow over a given period, and such apparatus 
is being applied largely to the measurement of steam used for 
manufacturing purposes, for example in oil, sugar and copper 
refineries. 


Glass Research by the Institute of Chemistry.—The 


Uf Proceedings " of the Institute of Chemistry for August con- 


tain an account of some of the researches being conducted on 
optical glass, to which reference was made by the Minister of 
Munitions in the House of Commons on June 28. As is well 
known, the work of Prof. Jackson and his colleagues has been 
of great value for war purposes, seeing that only about 10 per. 
cent. of the optical glass required bv the country could be 
produced by British sources at the outbreak of war. А whole 
group of industries connected with the glass trade, it is stated, 
have now been placed on a secure foundation. Another 
interesting statement relates to the supply of potash. Through 
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the ingenuity of Mr. Kenneth Chance a process has been dis- 
covered whereby great quantities of potash may be obtained, 
and we should now be able to provide every ounce of potash 
that the glass trade requires, as well as very largely to meet 
the needs of agriculture. A list of six additional glasses has 
recently been worked out, including a variety designed to hold 
tungsten wire sealed into it, for use in electric glow lamps. 
The Glass Research Committee have considered an invitation 
from the Department of Scientific and Industrial Research to 
undertake (1) the preparation of a reference list of vitreous 
compounds, their compositions, densities, refractive indices and 
dispersive powers, and (2) an investigation. of cements for 
prisms and lenses. The Institution of Electrical Engineers 
has been in communication with the Institute with regard to 
acid tests applied to porcelain, and the views of members of 
the Glass Research Committee have been communicated to the 
Porcelain Panel of the Research Committee of the Institution. 


Works Lighting.— A series of articles on the above subject 
by Mr. D. Н. Ogley has been appearing in the “ Automobile 
Engineer,” in which the principles of industrial lighting are 
fully considered, frequent reference being made to matters 
which have been discussed at various meetings of the Illu- 
minating Engineering Society. Among other matters, special 
reference 18 made to the maintenance and cleaning of lamps 
and reflectors, The progressive deterioration in illumination 
that тау occur in lighting units that are left untended for 40 
weeks 18 graphically represented, and amounts to 15 to 35 per 
cent., according to type. The curves presented bear out the 
impression that enamelled iron reflectors have the advantage in 
this respect. Although it is impossible to control the dis- 
tribution of wht from such units to the same degree as in the 
case of polished or aluminium-coated metal reflectors, they 
appear to be very suitable for use in factories where much dust 
collects. By shaping the contours of such reflectors cor- 
rectly, satisfactory results as regards diffusion of light. and 
elimination of glare may be attained. Thev are also not liable 
to breakage. and presumably their reflecting power can always 
be restored by re-enamelling, It is shown that the money 
value of the light lost through dust deposits in general, far 
exceeds the actual cost. of the cleaning and maintenance 
necessary to avoid deterioration in illumination. 

Industry and Education.— We have received particulars of 
а scheme for the better co-ordination of engineering training, 
it being proposed to form a central organisation of engineers 
and educationists for this purpose. "The object in view 18 
outlined in the following announcement :— 

A meeting will be held in the theatre of the Institution of Civil En- 
gineers, by kind permission of the Council, on Oct. 25, at 3.30 p.m.. for 
the purpose of considering the establishment of a central organisation 
for improvement in and better co-ordination of engineering training and 
the appointment €f а representative committee of engineering and 


educational interests to initiate action; Sir Maurice Fitzmaurice, C.M.G., 
President of the Institution of Civil Engineers, will preside, апа repre- 


sentative engineers and educationists from all branches of these pro-^ 


fessions have signitied their intention to be present. Those interested 
are requested to obtain invitations from Mr. A. P. M. Fleming, British 
Westinghouse Co., Trafford Park, Manchester, or Mr. A. Е. Berriman, 
Chief Engineer, Daimler Co.. Coventry, who are acting as honcrary 
organisers for the committee responsible for arranging this meeting. 

Although engineering training has made great strides in the last 20 
years, largely owing to the growth of provincial universities and technical 
schools, and to the good intluence of some of the more important en- 
gineering institutions, it is a fact that the link between the industry and 
education is not forged as closely as it should be in the interests of the 
State, and a strong nucleus of opinion has grown in favour of forming à 
central organisation with co-ordination activities as the best means to 
secure the improvement that is desired. ° 

Engineering is one of England's most important staple industries, and 
it is of the greatest national consequence that all who are engaged therein 
from bottom to top should bo representative of their highest respective 
types, and this can only be secured when the proper purpose and value 
of education is not only recognised but ac hiev ed in the widest sense of 
the term. 

In their respective spheres, the engineering institutions, tho univer- 
sities and the technical schools have exerted a most valuable influence, 
and tho time is now ripe for providing коте central organisation through 
which their activities may be ce-ordinated in such a manner as to give 
them a much wider effect. То fine, it should now be possible to forge a 
permanent link between the professions and industry of engineering, 
the universities and schools, and parents and boys who have chosen this 
fine career for their life's work. 
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Iron and Steel Institute.— The autumn meeting of the 
Institute was held аб Westminster last week, the president 
(Sic Wm. Beardmore) being in the chair. 

It was announced that M. €. P. E. Schneider, of the Creusot works, 
had been nominated by the Council as the new President of the Institute, 
and M. Schneider had accepted the nomination. 

At a special session the reports were considered of the special com. 
mittecs appointed to investigate the cause of the much smaller output of 
steel obtained from British furnaces as compared with foreign practice. 

Mr. E. H. Sainter presented the preliminary report of the Metal- 
lurgical Section of the committee, which stated that there was general 
agreement that in foreign practice the proportion of scrap used up to 
80 per cent. helped output very materially in cold- charged basic open- 
hearth practice, if used in conjunction with suitable pig iron. When 
furnaces of the same size were compared, our out put was greatlv inferior 
as compared with that abroad. At the same time, in comparing two 
so-called. 50-ton furnaces, it would generally be found that the foreign 
furnace was the larger. There жак а general opinion that the gas pro- 
ducers were a source of loss of output in this country, and that more care 
was devoted to them abroad. There was also general agreement that our 
labour conditions were detrimental to output, but it was not suggested 
that this was due to inferiority of the men individually. In this country 
there was a shorter working week ; there was an objection by the men 
as a hody to’ promotion by merit ; there was a lack of close attention and 
obedience which should be given by such highly paid men. The com- 
mittee added that to increase output it was necessáry to reduce the 
effort required from the workman by every possible means, and this 
could only be done by a well-laid-out and well-organised plant. 

Mr. A. J. Capron, who presented the report of the mechanical section 
of the committee, stated that if the British steel trade was to hold its 
own in open competition with the other steel producing countries of the 
world. it would be necessary, amongst other changes, to have a Central 
Board, to which all orders would go, and whence the work would be 
allocated to the different works according to their ability to do it. This 
would save the enormous amount of capital at present locked up in stocks 
of rolls. 


OBITUARY. 


DEATHS ON ACTIVE SEnvICE.— The following members of the staff of 
the County of London Electric Supply Co. have recently been killed 
in action :— 

Privates F. H. Bent (3rd S. Wales Borderers), A. Goldsworth (23rd 
County of London Regt.) L. W. King (4 2 County of London Royal 
Fusiliers) and G. White (R..3.M.€.), Lance-Corporal Е. A. Price (Ist 
Batt. Essex Regt.), Driver James E. W. Purcey (IF. A.) and Gunner W. 
Whapshott ( H.€. A.). : 

The following deaths are also reported :— 

Capt. А. T. Rickards (R.G.A., attached R.F.C.), aged 24, who was 
killed on Sept. 13, was educated at the Marlborough College and the 
Central Technical College, South Kensington, and finished his engineering 
training at the MeGill University, Montreal. 

Sec. Lieut. Wm. S. H. Palmer (R. F.C.), who was killed in an aeroplane 
accident last week, was educated at the Finsbury Technical College, 
where he obtained his certificate as an electrical engineer, He was in 
his 21st усаг. 


- 


PERSONAL. 


Mr. С. M. Clark has been elected president of the South African 
Institution of Engineers for 1917-18. 


Wan Hoxovurs.—The Military Cross has been awarded to Lieut. 
N. F. Hawes (Machine Gun Corps) for bravery in action on the French 
front on June 21 last. Lieut. Hawes was employed in the mains 
department of the County of London Electric Supply Co. before the 
war. 

The following honours ha: e a :о keen conferred :— 

Corpl.. E. T. Moore, а Cardiff tramcar conductor, has been awarded 
the Military Medal. The Cardiff Tramwaymen's Association recently 
presented to Corpl. Moore a gold watch and chain, and to his wife a 
gold locket and chain. 

Pte. Tom Whitham, Coldstream Guards, who was formerly employed 
in the Burnley tramways department, has been awarded the Victoria 
Cross. 


War CasvaLty.—sec.-Lieut. P. A. Fennell (Roval Warwickshire 
Regt.. attached Heavy Trench Mortar Battery) has been wounded 
in action. 

He was educated at King Edward's School and articled to Messrs. 
Belliss & Могсот, and when his articles expired he joined the firm's 
agents at Bulawayo. Оп the outbreak of war he enlisted in the Ist 
Rhodesian Regiment. Subsequently he returned to England and was 
given a commission in the Royal Warwickshire Regiment. He had been 
at the front 12 months. 


a 
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THE HIGH-TENSION MAGNETO WITH SPECIAL REFERENCE TO THE IGNITION OF 
AEROPLANE ENGINES.* 


BY A. P. YOUNG. 
(Continued from p. 966.) 


Summary.—The author explains the principles underlying high tension magnetos for aeroplane work and discusses various points 
in the design, as affecting the etficieney of performance and the nature of the spark. Curves are presented showing the variations in 
the Aux and the importance of remanence and coercive force in the magnets are emphasised. The relation of the flux to the energy 
of the spark is considered, and some details are presented to illustrate the need for careful mechanical design and accurate workman. 


ship. 


PART ІІ. 
THE INSTALLATION AND САКЕ OF A MAGNETO. 


1. Jnstallation.— Satisfactory operation of a magneto can only 
result if the alignment between the driving shaft and the magneto 
shaft be perfect. It is necessary to drive the magneto through some 
form of flexible coupling. The drive often is transmitted through a 
steel leaf spring. This design of coupling is not ideal, because whilst 
being sufficiently flexible in a plane at right angles to the axis of 
rotation, to take care of rapid and cyclic variations пу the driving 
torque, it does not allow for the alignment of the two shafts being 
slightly in error» Obviously. any error of this nature will bring into 
plav large stresses which may eventually cause the magneto to 
function іре eth. І believe that a large percentage of the 
troubles that have arisen in practice with aeroplane maygnetos have 
been due to imperfect alignment. 

The magneto manufacturer is very careful in machining the base 
to ensure that the distance between the bottom of the base and the 
axis of the spindle conforms with extremely fine limits of accuracy. 
For example, this distance in the type A.8.8. magneto is nominally 
50 mm., the limits being plus 0 mm. and minus 0:05 mm., giving e 
tole an erf 0.05 mm. It is very difficult for engine builders to 
work to such fine limits as these in milling the platform to which 
the magneto is secured. Some method of fixing that will simplify 
the machinery problem is, therefore, desirable. The use of a 
curved base plate on the magneto is a possible solution, because this 
enables the engine builder to machine the surfaces requiring align- 
ment at a single boring operation, instead of having to perform 
two distinct boring and milling operations. The curved form of base 
is used by the 5.Е.У. Co., of Paris. 

Even when fixing screws are used in the base, it is customary to 
employ a strap which completely embraces the magnets. These 
straps are usually made of steel, and tests carried out on a type 

-A.8.S. magneto have shown that the shunting of the magnet flux 
resulting therefrom amounts to about 6 per cent. This means 
approximately a 12 per cent. loss in the energy output of the magneto 
—an amount not to be overlooked. It is therefore recommended 
that the straps be made of phosphor bronze. 


2. Timing.—It is essential that when installing a magneto the 
adjustment of the coupling should be carefully made to give the 
correct ** timing." When the contacts are just on the point of sepa- 
rating—as determined by the indication of a battery and bell con- 
nected ii parallel with them—the relation of the driving shaft to 
the magneto shaft must be such that the piston in the cylinder to be 
fired is some detinite distance from the top of its stroke. When the 
magneto is provided with variable ignition, this adjustment is made 
with the timing lever fully advanced. Usually, an aeroplane mag- 
neto is timed so that each cylinder is fired when the crank shaft is 
about 30 deg. behind the dead-centré position. 


З. Selling cf Distributor Brush.—When the contacts are on the 
point of separating and the high-tension discharge is about to begin, 
the carbon brush (or metal brush in the type А.8.5. magneto) should 
overlap the distributor segment to the extent of about two-thirds of 
its contact surface. In the rotating armature type magneto the 
desired relation between brush and segment can be easily achieved 
by altering the meshing of the distributor brush gear wheel with the 
full-speed wheel on the armature shaft. Generally speaking, the 
correct meshing is indicated by the magneto manufacturer, who 
spot-marks two teeth on the brush gear wheel and one tooth on the 
other wheel... When the armature ‘s in some detinite position the 
latter tooth'should mesh between the two former teeth. 

In the type A.B.S. magneto the relation of brush to seument can 
only be altered by displacing the brush holder moulding with respect 
to the gear wheel to which it is secured. A change in the meshing 
of the two gear wheels is not permissible. 


4. Care of Distributor and Brush.—The distributor and brush are 
vital parts of any magneto, and in overhauling thev should be sub- 
jected to very careful treatment. The brush track of the distri- 


* Abstract of a Paper read before the Aeronautical Society. 


Finally the author gives some instructions as to the care of magnetos and their upkeep in practice, 


butor should be kept clean and polished. Any appreciable carbon 
deposit can be removed by cleaning the track with a cloth soaked in 
petrol, but if the segments protrude even by the smallest amount, it 
is necessary to have the track machined. If the dustributor is made 
of an entirely satisfactory insulating material, trouble of this nature 
will not be experienced, because there will be no tendency for the 
insulation to shrink away from the metal during the life of the 
distributor. 

For the best resulta to be secured, it is necessary to use a very 
hard grade of carbon brush, which should be properly bedded and 
polished. The spring tension should not be excessive, and both 
brush and spring should be perfectly free to move in a radial direc- 
tion. There should be no signs of binding in the brush holder. I 
am informed that in certain quarters a carbon brush having a highly- 
polished contact face is looked upon with suspicion, and in conse- 
quence it is the practice to remove the polished surface by the care- 
ful application of a file! "This is a most pernicious habit, amd cannot 
be condemned too strongly. Experience has shown that to secure 
freedom from what is called “ tracking ” of the distributor it is very 
necessary to use a carbon brush that will readily take a high polish. 


5. Contact Breaker.—The satisfactory operation of any magneto 
is to a large extent dependent upon the platinum contact-breaker 
points being correctly adjusted. In the type А.8.5. magneto the 
maximum gap between the contact points, which are made slightly 
convex, should be 0-012 in. In rotating armature type magnetos 
the gap usually worked to is 0-015 in., and, generally speaking, & 
magneto has to operate at very high speeds—that is, one which has 
to give a large number of sparks per minute, as in the case of a 
12-cylinder magneto—should work with a smaller gap than one that 
has not to perform such strenuous duties. “Great care should be 
exercised to prevent oil getting on to the contacts, because this will 
set up sparking, in consequence of the large resistance interposed 
between the contact faces and carbonisation of the oi! will result, 
which will greatly interfere with the satisfactory iunning of the 
machine. The contacts should be kept perfectly clean by using à 
fine emery cloth. А tile should not be employed under any circum- 
stances whatever. 


6. Lubrication.—As it is standard practice to use ball bearings in 
every type of high-tension magneto, very little lubrication is neces- 
sary, and special attention should be given to this point by all those 
who are entrusted with the care of magnetos fitted to aeroplanes or 
used for other purposes. Over-lubrication is, in fact, more likely 
to produce: injurious results than too little lubrication. because the 
oil wells are likely to become flooded, and oil will possibly find its 
wav into the distributor and contact breaker housing. Taking the 
type А.8.5. magneto, for example, six drops of oil in each well every 
12 hours of running will be quite sufficient. 


THE, PROBLEM OF ENGINE STARTING. 


The starting characteristics of the petrol motor are inherently 
bad. With other prime movers, such as the steam engine or turbine, 
motion results as soon as steam is allowed to enter the machine. 
whilst the ordinary electric motor can be started by the simple 
closing of a switch. 

There are fundamentally only three methods of starting a petrol 
motor, neither of which is ideal :— 


(a) To rotate the trank shaft slowly by applving a driving torque 
until the cylinders are tilled with an explosive mixture. and the mag- 
neto is running at a sufficiently high speed to ensure satisfactory 
ignition. The driving torque may be produced either by hand rota- 
tion or by driving the crank shaft through gearing with an electe 
motor fed from a battery. 


(^) To introduce compressed air into the cvlinders so that the 
necessary driving torque is transmitted to the crank shaft through 
the medium of the pistons and cylinders. Starting is then effected 
as under (а). ` 


(c) To fill one particular cylinder with an explosive mixture by 
hand rotation, or in some other way, and, whilst the crank shaft 15 


- AR „ = m- 


a sm am ==» t мма ел 


[Dr ә с. А ë e а. 


-Main magneto. 


SEPTEMBER 28, 1917. 


stationary, cause an igniting spark to occur in this cylinder, using 
for this specific purpose a hand operated auxiliary magneto co-opera- 
ting with the main magneto. The main magneto may itself be 
adapted for producing this spark, while stationary, if suitable 
auxiliary apparatus be provided. 

Method (a), using an electric motor, is widely adopted in America 
and in this country at the present time for motor-cars, and the 
method is far from perfect, chiefly for the reason that the torque 
required to start the engine is enormous for the size of motor that 
is generally installed. At the instant when the switch is closed, the 
momentary rush of current reaches а very high value—about 200 
amperes for а 12-volt battery- -when considered in relation to the 
capacity of the battery that has to supply it. Such treatment 
means that the battery very rapidly deteriorates. 

This method has, it is stated. been tried on aeroplanes, but does 
not seem to be particularly suited to the requirements of the case ; 
unless by very special attention to the design of the electrice motor it 
is possible to reduce the weight to an extremely small figure. 

Method (^) has also been tried on aeroplanes, but here again the 
increased weight of the compressed air bottles is a drawback. 

Method (c) appears to have inet with the greatest success, and is 
generally used at the present time on aeroplanes; it Is necessary to 
slightly modify the distributor brush holder, by adding what is 
termed a * trailing point." This is merely a nickel point which is 
moulded in the insulator so that the angle between it and the axis 
of the distributor brush is something of the order of 30 deg. This 
point is connected to a brass ring on the front of the brush holder 
moulding, and an extra terminal on the distributor is connected to an 


‘additional carbon brush which is in contact with the ring. 


The hand-starting magneto—which is a small rotating armature 
{уре machine driven through gearing by hand-—is с nnected to the 
extra distributor terminal, so that when it ia operated the trailing 
point is maintained at a high potential. This means that when the 
trailing point comes in close proximity to the trailing edge of the dis- 
tributor segment current will flow from the point to the segment 
through the air, and thence to the electrodes of the spark plug in the 
cylinder that is filled with an explosive mixture. 

Owing to the angular displacement between the trailing point 
and the main brush, the piston in the cylinder under consideration 
will always be near the dead-centre position when the conditions as 
previously described obtain. The piston should, therefore, receive a 
forward impulse when the spark occurs, and this should be followed 
by other impulses in proper sequence, until a speed is reached at 
which the ordinary magneto is capable cf performing its proper 
functions. | 

The hand-starting magnetos that have been developed in this 
country differ from the standard Bosch machine in that no high- 
tension switch is provided for the purpose of breaking the connec- 
tions to the main magneto so long as the starting magneto is being 
operated. It is true that the introduction of such a device compli- 
cates the wiring, because it means that the high-tension lead from 
the armature of the main magneto has to be brought to a distributor 
terminal on the starting magneto, and another lead run between 
some other terminal on this distributor to the rotating brush on the 

Against all this we have to consider that the use of a high-tension 
Switch absolutely prevents the main magneto coming into action 
until the starting magneto is stopped. Without the high-tension 
switch the main magneto will come into action at extremely low 
speeds, so that to p:event backtires it is necessary to retard the igni- 
tion during the starting period. The other scheme climinates this 
necessity, because with fixed,ignition on the main magneto it should 
be possible to take the engine up to a sufficiently high speed with the 
hand starter to ensure that when the main magneto comes into opera- 
tion the timing of the spark will not be too far advanced. ; 

It is perhaps not out of place to refer to the method of starting 
adopted on the 200 н.г. Maybach engine fitted to German airships 
brought down in this country, as described in the * Autocar” for 
December 16, 1916. This type of engine has six cylinders, two- 
point ignition being provided. Two Bosch Z.H.6 magnetos—à new 
type of rotating armature magneto evidently developed since the 
outbreak of war—one of which is fitted with a trailing point, are 
provided, The hand starter is coupled up to the magneto with trail- 
Ing point in the ordinary way. 

‚ А special method is adopted for filling the cylinder with an explo- 
sive mixture. By means of a lever and cam shaft all the valve 
tappets, inlet and exhaust, are lifted off their cams. At the same 
time the lever actuates other levers which close the exhaust passage 
to the silencer, by partially rotating the water-cooled barrel valve 
m the exhaust manifold. The exhaust ports and the outlet in the 
exhaust manifold are thus put in communi-ation with a secondary 
outlet pipe that leads to a large suction hand pump, by means of 
Which gas is sucked into the cylinders from the two carburetters 
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through all the inlet valves. When this has been done the lever arm 
previously referred to is returned to its normal position. This 
operation opens the exhaust outlet to the silencer in the normal 
running position and closes the pipe leading to the suction pump. 
The hand starter is tinally turned and the engine begins to rotate. 

It is interesting to note that the angle between the trailing point 
and the centre of the distributor brush on the Bosch Z.H.6 magneto 
is 42 deg. Оп the’ уре A.8.S. magneto fitted with trailing point 
this angle is, as already stated, 30 deg. 


SPECIAL PROBLEMS IN CONNECTION WITH THE DESIGN OF 
AEROPLANE MAGNETOS. 


1. Reliability. —Reliability is a desirable feature of every piece of. 
apparatus, no matter for what purpose it be used. In the case of an 
aeroplane magneto, this is a consideration of primary importance, 
beeause failure of the magneto may mean sudden destruction of the 
machine and pilot. 

Fundamentally. a reliable piece of apparatus will result if :— 

]. The design is reliable. 
2. The materials are correctly chosen. 
3. The workmanship is perfectly sound. 

These three points can be checked by testing the apparatus most 
carefully aith the object of bringing to light any incipient defect. 

An aeroplane type of magneto should, therefore, be most carefully 
and rigorously tested before it leaves the manufacturer. During 
this test the strain put upon the machine, both mechanical and elec- 
trical, should be greatly in excess of the maximum strain likely to 
obtain under abnormal working conditions. , If the machine passes 
this test, both the manufacturer and user will know that the factor 
of safety is sufficient to ensure that no breakdown will occur during 
the subsequent life of the machine. 

An elaborate system is in force for testing both “ А” magnetos, 
and samples from each batch of material reccived. 

In the case of the armature, which forms such a vital part of the 
whole construction—being virtually the ` heart " of the magneto— 
extraordinary precautions are taken. First, by carefully inspecting 
all the insulating material and each reel of enamelled wire, and, 
secondly, by subjecting the tinished armature to a prolonged electrical 
test with the secondary discharging at 9,500 volts between electrodes. 
In addition to this, the armature is inspected seve:al times at various 
stages of the win ling and finishing process. 

Finally, every magneto is subjected to running tests as follows :— 

1. Run for 20 hours at 2,500 revs. per min. at air temperature, 
with each distributor terminal connected to a spark gap adjusted to 
discharge at 7,500 volta. 

2. Completely dismantled and various metal parts cleaned in 
petrol. Magneto then reassembled and adjustments made where 
necessary. | 

3. After re-magnetising, magneto run for four hours at 2,500 revs. 
per min., with spark gaps as under (1), in a hot box with air at 100°F. 

4. At the end of this tinal run the magneto is tested at low speeds to 
ensure that the sparking characteristics are satisfactory. 

5. Before shipment, the magneto is inspected in every detail, all 
adjustments carefully checked, and screws tightened and locked 
where necessary. 

2. Reduction of Weight.—lt is obviously desirable to keep the 
total weight of an aeroplane type magneto as low as possible. To 
do this it is first necessary to develop a design that requires a 
minimum volume of material, and, secondly, to use, if possible, 
aluminium castings. Special steels should also be used wherever 
possible, so that the required strength can be achieved with & mini- 
mum weight of material. : 

Die castings made of an aluminium-copper alloy containing no 
zinc are to be preferred to sand castings, because the general appear- 
ance of the magneto is enhanced thereby, and the amount of machin- 
ing that has to be performed on the parts is very.considerably re- 
duced. Furthermore, the metal is much tougher, and the threads 
in tapped holes are not so likely to become stripped when the screws 
are securely tightened. 

At the present moment the few manufacturers in the country 
capable of producing satisfactory die castings for this class of work 
are so inundated with urgent Government orders that it is doubtful 
whether they are in a position to meet the whole of the requirements 
of the magneto industry. Т refer to the matter, however, in the hope 
that the many firms now producing satisfactory aluminium sand 
castings, but not die castings, may have their interest stimulated in 
this direction. 

Most excellent die castings are at the present tiine used by all the 
leading magneto mannfacturers in France. 

3. Elim imation of Fire Risk.—'This is of vital importance, because 
any sparking within the magneto may, under operating conditions, 
be the means of initiating a fire by igniting a mixture of air and petrol 
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in"the surrounding medium. I am at liberty to refer to certain 
tests * that were carried out by the N.P.L. in the early days of the 
war to determine the extent of this danger. A number of different 
types of pre-war Bosch magnetos were taken, including the types 
Z.U.4, Z.F.4, D.U.6, and D.A.L., and run in a chamber that could be 
filled with an explosive mixture of air and petrol. Generally speak- 
ing, it was found that explosions were likely to occur as a result of :— 

1. A succession of sparks at the safety gap. — 

2. Sparks between distributor segments or other high-tension 
parts, and the frame of the magneto. 

3. Sparks at the contact-breaker points. . 


Trouble is most likely to arise from cause (1), although this was 
eliminated by enclosing the safety spark gap in a fine mesh gauze 
casing on the principle of the Davy safety lamp, so as to prevent any 
explosion in the immediate vicinity of the safety gap electrodes beirg 
propagated in the surrounding medium. 

Trouble due to causes (2) and (3) can be eliminated by careful 
attention to the design of the magneto to prevent any wasteful 
sparking of this nature. In the type “ A" magneto this is done, 
whilst the safety spark gap is contained in a separate gas-tight 
chamber fixed underneath the distributor and provided with a 
ventilation hole covered with a piece of very fine mesh gauze. Tt is 
necess ry to vent Jate the chamber so that the products of@onisation 
have free access to the surrounding air. The gauze opening ensures 
that any explosion occurring inside the chamber as a result of a dis- 
charge at the safety gap is not communicated to the outside medium. 

As a “  spark-gap ” type of distributor is used, it is necessary to 
provide some form of ventilation so that the products of ionisation 
can escape. Here again the ventilation hole in the front of the dis- 
tributor is covered with a piece of fine mesh gauze, and the whole 
combination is thus perfectly safe. I would add that very severe 
tests carried out on this particular machine, by introdu.ing an 
explosive mixture of coal gas and air into the contact-breaker housing. 
safety spark gap chamber and distributor, have quite confirmed thi; 
view that the risk of fire under operating conditions has been entirely 
eliminated. 

In the 12-cylinder polar inductor magneto previously described, 
the safety spark-gap rotates with the distributor brush. This is, in 
my opinion, a distinct improvement upon the stationary form of 
spark-gap generally adopted, because the products of ionisation are 
churned up and quickly expelled through the ventilation window 
provided in the front of the distributor. This window is covered 
with gauze, as in the type '* A" machine, which makes the magneto 
fireproof. 


4. The Problem of Variable Timing. — Opinions differ as to. 


whether it is absolutely essential that an acroplane magneto should 
be pro ided with means for adjusting the timing. Several thousand 
type “ A” eight-cylinder aeroplane magnetos with fixed ignition 
have been supplied, so presumably on certain types of engines 
variable ignition is not required. 

When starting a petrol engine it is generally necessary to retard 
the ignition so as to prevent the explosive wave in the cylinder being 
sufficiently propagated before the piston reachesthe top of its stroke 
to produce a backtire. 

In the case of an aeroplane engine, the necessity for making s ch 
an -djus ment should not arise if a hand starting magneto provided 
with high-tension switch be used. lIn view of the fact that the hand 


" starters now being used in this country are not fitted with this special 


cut-out switch, some provision should be made either inside the 
magneto ог in the outside drive for an adjustment of this nature. 

The primary current curves shown in Figs. 12 and 13 clearly prove 
that at low speeds— when the necessity for retarding the ignition is 
greatest—any retarding of the spark will greatly weaken its inten- 
sitv. At high speeds, on the other hand, the reverse is true. 

This inherent defect of a high-tension magneto, as ordinarily con- 
structed, can be overcome by providing special sliding poles, which 
are mechanically connected to the timing lever, so that their position 
is changed at each adjustment of the timing. А design of this kind 
is used on one of the Bosch Company's latest magnetos, developed 
since the outbreak of war. 

Having overcome one inherent difficulty, the other one associated 
with the distributor still remains. If we assume that when the 
timing lever is fully advanced the contact-breaker points close just 
before the carbon brush leaves the distributor segment—and at very 
high speeds the high-tension spark will persist until the contacts 
close—it is clear that with the lever fully retarded the carbon brush 
will be some distance off the segment when the spark ends. In 
other words, sparking between carbon and segment will result, which 
must tend to burn the brush track. 
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This second inherent difficulty can only be overcome by designing 
the contact-breaker cams to give a very short period of open circuit 
(8,), but from other considerations, it is undesirable to make 6, too 
small. The difficulties likely to arise in this connection are more 
pronounced on a 12-cylinder magneto, where the problem of distri- 
bution is very complex. | 

Taking everything into consideration, therefore, I firmly hold the 
view that in the case of an aeroplane magneto adjustment of the 
timing should be made outside the magneto and incorporated in the 
drive by the engine designer. "This enables the magneto designer to 
work out his design on the basis of fixed ignition, and he is thus en- 
abled to simplify the mechanical construction of the machine and 
arrange matters so that the magneto will give the very best clec- 
trical performance over a wide range of speed. 

The problem of devising some mechanical method of adjusting 
the timing that can be incorporated in the magneto is not difficult 
of solution. For example, some form of sleeve working on a coarse 
thread and capable of movement in an axial direction can be provided 
for this purpose. ‘On these lines it is possible to develop a scheme 
whereby both magnetos (in cases where two-point ignition is adopted) 
can be adjusted in phase by the movement of a single-lever arm. It 
;s also possible to provide for adjüstment through a worm spindle 
operated by a flexible drive terminating in a hand wheel placed in 
close proximity to the pilot. This latter method would allow of a 
remarkably fine adjustment being obtained. 


THE PROBLEM OF SECURING A TRULY BRITISH MAGNETO. 


Now that a British magneto industry has been established on a 
sound foundation, it is vitally important that when the war is over 
this industry should be supplied with the necessary materials used 
in the construction of high-tension magnetos from within the British 
Empire. 

] give below the various materials now being used in the construe- 
tion of high-tension magnetos, classifying, where possible, under 
the component parts of the machine, in the construction of which 
they are used. 

l. Arnmature.—(a) Enamelled high conductivity copper wire ; (^) 
Varnished paper, silk and cambric ; (c) silk tubes of very fine Боге; 
(d) best Egyptian cotton tape; (e) insulating baking varnish; (f) 
high resistance sheet-iron giving maximum permeability. 

2. Condenser.— a) Best ruby mica; (b) tin foil, preferably having 
a matt surface on both sides. 

3. Contact-breaker.— (a) Best grey fibre: (b) platinum-iridium 
contacts: (c) very high-grade stcel strip springs. 

4. Magnets. 

5. Moulded Insulating Material comparable with Stabalite. 

6. Ebonite Rod and Sheet. 

7. Carbon Brushes. 

8. Aluminium Copper Die Castings. 

9. Brass Stampings and Die Castings. ; 

10. Special Steels.—(a) Accurately finished stampings ; (b) rough 
forgings ; (c) bar material. | | | 

11. Ball Bearings.—Practically all the essential materials itemised 
above are produced in this country at the present time, but the 
following materials are of special interest to English manufacturers. 

Varnished Paper, Silk and Cambric.—These insulating materials 
are essential to the manufacture of a satisfactory magneto armature. 


' Although they can be purchased in England at the present moment 


the greater portion of this material is imported from America. The 


 vamished silk in particular is of somewhat peculiar origin. The 


very fine mesh silk itself is woven in Japan, being sent from there to 
America, where it is treated with a special high-grade insulatin ' 
varnish. The finished article is then sent to England. There does 
not seem to be any reason why English silk manufacturers should 
not supply silk of the necessary degree of fineness, and | understand 
that there is no difficulty in subjecting the silk to a varnish treatment 
that will produce a finished article comparable with what is now being 
imported from America. 

The insulating varnish generally used for this purpose has a lin- 
seed « il base, and the varnish manufacturer is at the moment depend- 
ing on supplies obtained from foreign countries. As is well known, 
linseed oil is produced by crushing the sceds of the flax, and it 15 
evident, therefore, that adequate supplies could be obtained within 
the boundaries of the British Empire. 


Moulded Insulating Material Comparable with Stabalite.—At the 
present moment there are several manufacturers in England who are 
making moulded insulating material similar to the German eel 
lite, and although very good results have been achieved, it does 20” 
appear that these manufacturers are yet in a position to meet all x 
demands of the magneto industry for moulded distributors an 


SEPTEMBER 28, 1917. 


other parts, such as slip rings and brush holders. Furthermore, an 
improvement in the quality of the material now being produced is 
to be looked for, although I would add that the recent progress made 
in certain directions has been most gratifying. 

There seems no reason to suppose that the English manufacturers 
will not eventually be in a position to adequately meet all the de- 
mands for this class of moulded material, but co-operation between 
them and the magneto manufacturers is necessary, so that the former 
may be fully alive to the importance of details, and to ensure that 
immediate action is taken to overcome any objectionable charac- 
teristic of the material, which may only make itself evident under 
operating conditions on a magneto. 


Carbon Brushes.—The most satisfactory distributor carbon 
brushes are apparently being manufactured in France, although one 
English manufacturer in particular has made commendable progress 
during the past 12 months in this durection. This is another case 
where hearty co-operation between the brush and the magneto 
manufacturer is necessary. 


Die Castings.—(a) Aluminium.—For magneto work, die castings 
made from an alloy of aluminium and copper, containing no zinc 
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whatever, are eminently desirable. Such castings are being produced 
in this country, although unfortunately the amount of war work to be 
done in other directions does not allow of the few manufacturers 
concerned meeting all the demands of the magneto manufacturers. 
It is hoped, however, that the manufacturers of die castings will give 
special attention to this question after the war. 


(b) Brass.—The present position as regards the manufacture of 
brass die castings is even less satisfactory than that outlined above. 
The magneto industry would receive considerable assistance if it 
were possible to purchase brass die castings in large quantities. 

Bibliography.—‘‘ Magneto Ignition," by J. Е. Henderson, B.Sc., 
“ Proc." Inst. Automobile Engineers, January, 1915, with discus- 
sion; * The Н.Т. Magneto,” by А. P. Young, A.M.LE.E., “ Auto- 
mobile Engineer," March, 1915; “ Magneto for Electric Ignition,” 
by Н. Armagnat, ‘‘ La Revue Electrique," translation in THE ELEC- 
TRICIAN, March 24 and 31, 1916; ‘‘ The Magneto: Its Function,’ 
Design and Construction,” by Mr. E. A. Watson, M.Sc., Paper read 
before the Coventry Engineering Society on February 23, 1917, and 
published in the “ Automobile Engineer," May, 1917. 


(To be concluded.) 


—————— 


BRITISH WESTINGHOUSE TURBO-ALTERNATORS. 


On a recent visit to the works of the British Westinghouse Co. at 
Manchester we were interested to see passing through the shops a 
10,000 kw. and a 15,000 kw. turbo-alternator for the Manchester 
Corporation, this rating being on the basis of a power factor of 
0-85 and an overload of 25 per cent. for two hours. A third machine 
for 20,000 kw. was also on order for Manchester. In addition to 
these generators we were informed that two generators were on 
order for Glasgow, rated at 18,750 kw. on the basis of a power factor 
of 0-8, and one generator of 16,500 kw., on a power factor of 0-7, 
for the.Clyde Valley Electrical Power Co. The Glasgow machines 


S wound for 6,000 volts and that for the Clyde Valley for 11,000 
volts. 


Fie. 1.—Stator Winpine or 5,000 kw. 11,000 votts 1,000 m.P.M. 
TURBO ALTERNATOR. 


From the above it is evident that the power stations in this country 
are now rapidly reaching the stage at which the size of unit will not 
be less than 15,000 kw., and before so very long we hope to see this 
raised to, say, 25,000 kw. When this is accomplished we shall feel 
is electricity supply is beginning to make the rapid progress which 
it merits, 

. , Having regard to the many interesting points that arise in the 
design of these large generators we give below some details of manu- 

facture, mainly from one of the recent publications of the British 

Westinghouse Co. | 


THE STATOR. 


The stator consists of a circular box girder type yoke which carries 
the punchings. These are dovetailed into the yoke, being rigidly 
held between heavy end plates; in the larger machines the whole 
structure of end plates and punchings is bolted together by means 
of axial bolts. The main object is to obtain a solidly compressed. 
core and prevent troubles from loose and vibrating laminations. 

The yoke is generally provided with an air outlet chimney at the 
top and at the bottom, sufficient section of ventilating passage being 
provided in the yoke for the full air volume to be discharged either 
way, depending on whether the air is discharged into the engine room 
or led away to the outside of the building. 
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Fic. 2.—METHOD oF CLAMPING AND BRACNG Enp WINDINGS. 


The stator winding is usually of the concentric type, consisting of 
separate bars and end connectors. The bars are impregnated and 
insulated with mica before they are placed in the semi-enclosed slots. 
They are held in position by the overhanging tips of the core teeth 
and by wedges made of hard insulating material. : 

The main advantages of this winding are the following :—Each 
conductor and end connector is quickly removable for repairs. The 
end connections allow of a solid bracing without interfering with the 
ventilation, the distance between supports being a minimum. 

For large machines in which only one or two conductors per slot 
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are generally used, each conductor, where possible, is insulated for 
the full voltage between terminals, thus practically eliminating the 
possibility of a breakdown between turns. Insulation is by means 
of mica which is wrapped on hot in a wrapping machine. The 
conductors are split up into several parallel straps to avoid eddy- 
current losses which would cause excessive heating. 

In order to obtain a mechanically stiff conductor the individual 
straps are made as heavy as possible, and the splitting up in parallel 
strands is not carried any further than required for a reasonable 
eddy-current loss; no flexible, stranded, or pressed cable is used. 
For smaller machines the former wound coil type of winding is used. 
The coils are formed at one end, the other end remaining open, and 
pushed into the slots axially; the projecting ends are then con- 
nected together to complete the coil. 
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ample ventilation for the windings, should be mechanically strong 
enough to obviate any liability to unbalancing due to any movement 
of the conductors. This difficulty applies in particular to the end 
windings (or those parts of the coils lying outside the core), which 
are often of considerable weight. 
. It was only after experiments of the most exhaustive kind that the 
British Westinghouse Co. adopted the smooth, cylindrical, radial slot 
type of rotor, the slotsibeing milled out of the solid forging. The 
advantages of this type are, in short, the following :— 

1. Easy anchoring of the slot winding and end connections ; 

2. Large output from comparatively small dimensions ; 

3. A good wave form ; 

4. Little noise in operation. 

The field core in general use is forged solid with the shafts, although 
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Fic. 3.—8,000-K.v.A. 2,400 n.P.M. TURBO-ALTERNATOR ROTOR. 


Particular care is taken to brace the end connections and the 
projecting straight parte of the coils. The method of clamping is 
shown in Figs. 1 and 2. The end connections are solidly braced 
together and against the end-plate by means of wood blocks and 
metal bolts, which are screwed into the end-plate. Bronze bolts 
and clamps are used where the magnetic stray fields would cause 
eddy-currents and heating in steel. Heavy metal rings connect the 
ends of the bolts and prevent any bending. To prevent movement 
of the straight parts of the coils just outside the iron, they are 
blocked together into a solid ring by means of hornbeam blocks, 


in some cases punchings or boiler plates are used where special 
conditions may make this desirable. The forgings used are of a high 
class, homogeneous material, forged down from ingots of several 
times the size of the finished rotor. ` Test pieces are taken in radial, 
tangential and longitudinal directions, and subjected to tension and 
bending tests. All forgings which do not meet the specified figures 
for ultimate strength, elastic limit, and ductility are rejected. 

The field coils are held in radia] slots by means of metal wedges, 
and the end connections are held by means of steel or bronze end 
shrink rings. The winding is laid in turn by turn and is insulated 


Fic. 4.—Rotor or 5,000-kw. TUvRBO-ALTERNATOR, SHOWING PRESSING GEAR IN POSITION. 


which are roped to the coils, and by segmental pieces of heavy fibre. 
In this way any lateral or radial movement is prevented. 

In order to test the bracing, short circuit tests at full voltage have 
been made on many different sizes of machines, which have demon- 
strated fully the ability of the winding to withstand the severest 
Bhort circuits. 

On very large units additional measures are taken in the electrical 
design of the stator to obtain an increased internal reactance to 
reduce the short circuit current to a minimum. 

THE Котов. 


The chief difficulty met with in turbo-alternator manufactura is 
the construction of a successful rotor. Such a rotor, while providing 


with mica strips. The guaranteed temperature rise is 60°C., but 
there is no physical reason why this part of the machine should not 
be run at a much higher temperature. 


A comparatively small number of wide slots is used in the rotor, 
which results in a substantial wide strap for the end connections. 
The strap used on the large machines varies from 1} in. to 2 in. in 
width at the end connections. Tests have demonstrated that this 
strap will not become deformed even if the machine is short circuited 
and the rotor brought to a sudden standstill. The blocking of the 
ends can therefore be reduced to a minimum and the space between 
coils used for ventilation. 


A cause of trouble sometimes found in turbo-rotors is the shrinkage 
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of the insulation due to the combined action of temperature and 
eentrifugal forces. "The shrinkage due to the temperature is over- 
come by the use of pure mica strips between the turns. It has been 
demonstrated that this insulation will withstand temperatures far 
above any value reached even with the highest overloads obtainable 
on the machine. 

In order to overcome the action of the centrifugal forces, the field 
coils after being insulated and wound are baked at a high temperature 
and a pressure is applied approximately equivalent to the centrifugal 
force at full speed. This varies from 50 to 100 tons for each slot on 
the larger rotors. To obtain this high pressure a clamping arrange- 
ment is used, as illustrated in Fig. 4. This consists of a number of 
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lation ducts the air moves across the air gap and escapes through the 
radial ventilation ducts in the armature core. 

Particular care is taken to cool the rotor end connections which, 
as is well known, tend to attain high temperatures. The blocking 
which is used between the rotor end connections is reduced to a 
minimum, liberal vent spaces are provided instead, and fresh air 
admitted into these vent spaces at both ends of the rotor. 

Generally all machines are made self-ventilating by means of 
blowers mounted on the shaft ends and separate fans are not neces- 


‚ Bary, even for units of from 15,000 kw. to 20,000 kw. The amount 


of power lost in the high-speed fans ів. reduced to а minimum by 
carefully proportioning the blades and overall dimensions of the fan 


BEN 


heavy steel rings and radial press screwa, the number and size of the 
rings depending on the length and diameter of the rotor. As the 
pressing rings are removed the coils are keyed in position. 

The effect of the high pressure, combined with the high baking 
temperature, is to take all compressibility out of the insulation and 
to press the copper conductors absolutely flat; all breathing of the 
coils under the action of the centrifugal forces is thus eliminated. 

The current carrying capacity of rotors insulated and treated this 
way is practically limited only by the joints between coils. These 
joints are made partly by electric welding, partly by silver soldering, 
the latter process being employed at the air inlet side, which is of 
course the coolest part of the winding. Each coil is made in one 
length of.copper; there are no joints between the turns of the in- 
dividual coil. | 
VENTILATION. . 

Stator.—The ventilation system used on small and comparatively 
short machines is of the radial type. In this system the cold air is 
drawn into the machine by means of centrifugal fans mounted on 


the ends of the rotor, which maintain a steady pressure of several 


inches water gauge in the endbell which surrounds the armature end 
connections. From here the air traverses the air gap and is dis- 
charged into the radial ventilating ducta which are provided at 
frequent intervals in the stator core. 

— In the larger machines the radial system of ventilation would re- 
quire an excessive air pressure to pass the required air volume 
through the air gap and therefore additional air passages are neces- 
sary. These additional air passages are provided in the Westing- 
house patented radial axial system. 

In this system both radial and axial ducts are provided. The 
axial ducts are furnished with cold air from the endbell spaces at 
both ends of the machine. This discharges into the radial ducts, 
and from there passes radially outward into the yoke. The arrange- 
ment is such that part of the axial air streams traverse the whole 
length of the core in both directions and a counterflow action is thus 
obtained. The air is discharged from the axial ducts over the whole 
length of the core, and not in the centre of the core, or at one of the 
ends as in the usual axial systems, and the high local temperature 
due to localised discharge of the air is therefore eliminated. 

The radial-axial system is the result of & prolonged experience 
with purely radially ventilated machines and with purely axially 
ventilated machines; it combines the advantages of both systems: 
viz., the uniform temperature of the radial system and the large air 
. volume obtainable with the axial system. 

Hotor.—The air enters the revolving field by way of axial holes 
extending the whole length of the field core ; these holes feed ventila- 
tion ducts provided in the core every few inches. From these venti- 
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Fic. 5.—RADIAL AXIAL SYSTEM OF VENTILATION. 
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(for the high peripheral speed which is used), and the overall efficiency 
is very high, even including friction and windage losses. ^, |j, 
THE EXCITER. К 

The difficulties іп the way of collecting current from a high speed 
commutator are due to the rapid cross-axial vibrations inseparable 
from a high speed shaft, and to the combined heating effects of the 
contact losses and brush friction. The first difficulty, which, with a 
high-speed cylindrical commutator and carbon brushes, would in- 
evitably cause more or less chattering with ite ill effects, is avoided 
on the Westinghouse exciter by the use of the radial commutator. 
On this type of commutator the brush contact is maintained in- 
dependently of any cross-axial vibration of the armature, and is not 


Fig. 6.— EXCITER wrru MULTI GROOVE RADIAL COMMUTATOR, 


disturbed by the end play, which latter can only be slight and of 
low frequency. The end movements are so slow—l0 to 15 per 
minute—that the springs pressing the brushea can easily follow the 
play of the shaft when only a minimum brush pressure is employed. 
Further, the heating effect of the commutator is always kept at a 
minimum by means of a large contact-surface, the large radiating 
capacity, the light brush pressure, and the fan-like action peculiar 
to the radial design. 

The exciter is usually overhung on an extension of the rotor shaft 
and no coupling or outside exciter bearing is used. In this case the 
radial commutator is usually of the single face type, which has the 
advantage of giving easy accessibility to the brush gear. In some 
cases the commutator is of the multi-groove type (see Fig. 6), and on 
machines running at comparatively lower speeds the cylindrical com- 
mutator is sometimes used. 

The slip-rings are either of the radial type with renewable copper 
faces and carbon brushes or of the cylindrical type with steel rings 
and carbon brushes depending upon speed and exciting current. 
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ON THE CALCULATION OF THE COUPLING COEFFICIENT d TWO COAXIAL FLAT 
SPIRAL COILS. 


BY P. BAILLIE, L.8C. 
(Concluded from p. 916.) 


Consider, now, two flat coaxial coils wound to the centre. 
Fig. 5 is a section by a plane containing the axis. The first 


coil has been divided into p sections having the same width 
Similarly the 


and consequently the same number of turns. 


E 
Fig. 5.—CRoss SECTION oF COILS. w ® mx 
ZEN Ia +++ 
second coil has been divided into q sections ——À— APERAK 
0. *° n 


having the same number of turns. 

When unit current is flowing through coil 
C a flux M is linked by the second coil C’. 
That flux M is the sum of the flux produced 
by the p sections of coil C through the g 
sections of coil C" : : 


i=p =q 


Calculation of each term of this sum has | 
been carried out by replacing the n different а 
turns of section 2 by n equal turns equal to i d 


the mean turn 7/7, and in the same manner 
by replacing the n' different turns of section 
i’ by п’ equal turns equal to the mean 
turn IT. 

A similar method may be applied to the 
calculation of the coupling coefficient of two 
cylindrical co-axial coils. The mutual induc- 
tance of the various sections may be taken 
from the curves in Fig. 4. 

Mutual inductance calculated in such a way 
is only an approximate value. The greater 
the number of sections p and q (for two given 
coils) the closer the approximation.  Practi- 
cally, dividing each coil into 8 or 10 sections 
gives an approximation quite sufficient for 
technical purposes. А discussion of the result- 
ing error shows that this error is a minus one 
and that limits can be assigned to it. 

Results of the preceding method have been 
used to plot curves giving A for different 
values of D; E and D';E. These curves are 
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shown in Fig. 6. 
values of D/E. 

_ In order to make the calculation of Р, S, T and U quicker 
an abac has been constructed as follows :— 

Let AA’, BB’, CC’ be three parallel equidistant straight 
lines (Fig. 1). Take a point A’ on AA’ such that 44'—3logD. 
and a point В’ on BB’ such that BB’ =3 log Р’. 

Draw A'B' ; this meets CC’ at C' and we have: 


CC'—4(A4'-- BB') —£(log D+log D’)=log V рр. 
Now let HE’ and FF’ be parallel to СС”. Take a point 


Е’ on EE’ such that EE'—log (0-8193)--log K(44'). Join E' 
to C" ж" а быці line ; this meets FF’ at F’, and we have 


= Цор (0- (0-8493)-Flog Kü P vi Bp’), 
E =} log Р. 


This abac* 
and U. 

It should be noted that the scales of D and D’ may be 
simultaneously multiplied by 10, 100, &c., provided me scale 
of R be multiplied by 103, 1008, &c. 


Numbers written above the curves are 


(Fig. 8) may equally be used to calculate S, T 


* The abac has been graduated so as to give values of R, 8, T and 
U, which should be used with L and L’ expressed in microhenries ; it 


0-8493. K(X’). V DSD” 


then gives 
g 1,000 


instead of 0-8493. K (JA) V DD’. 
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As an example, let us assume that 
K(À4')-—28 per cent. D=17 cm. D’=11 cm. 
Join by а straight line (Fig. 9) point 17 of scale D to point 11 
of scale D' ; this line meets scale C at C. 
. Then join С to point 28 of scale K ; the reading at F where 
it meets scale Ё is the required value 


0-8493. V 220". К(22') 
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Ба. 7.—АзАС ғов CALCULATION. 
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Fic. 9.—ABAC FOR. CALCULATION? 


P s hitherto arrived at may be summarised as 
ollows :— 


, 


SUMMARY OF RESULTS. 


I. Coils Wound to the Centre.—(Internal diametets=0 ; 
external diameters D and D' ; space between coils E). Calcu- 
E id and D'/E and read off K (in per cent.) from curves in 

ig. 6. 


П. Coils with any Internal Diameters d and d'.—Calculate 
DJE, D'iE, d/E and d'|E, and take from the curves in Fig. 6 
the coupling coefficient of the various wound-to-the-centre 
coils: then find R. S, T, U from the abac, Fig. & according 
to the table below :-— 


Coils. Par uni i ке: . Parameters for abac. Results. 
Aand N| D/E= DE = KANV)! D D |R= 
land p d/ E = а E= KAU) > d d 135 = 
Хата | Di k= dE = KN) D | d |T- 
land № d/ E = D'iE= KUN) | d р’ |U= 

пуу 

Then К —[R--5—T —U]—E—- per cent. 

v LL 


Land L' being in microhenries. 


„ПІ. Particular Cases.—(a) When coils have the same 
dimensions (they may have different windings) 


j nn, 
K= R+S—2T}— per cent. 
pep lor } | 
(b) When one of the coils is wound to the centre 
Nn,’ 
K=" [R-U], 


-L and L’ being in microhenries. 
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As an example of the approximation that may be obtained 
we shall consider two identical coils placed 2:5 cm. apart. 
These coils were wound to the centre and had 56 turns and 
10-6 cm. external diameter. Each coil had an inductance of 
112 microhenries, and the coefficient of mutual induction was 


measured 40 microhenries. Hence 
40 
K=—-=35°7 per cent. 
112 P 
le 1e 


4 + 
Fig, 8 —ABAC FOR GRAPHICAL DETERMINATION. 


On the other hand, D/E=D'/E=10-6/2:5=4-24, and the 
curves in Fig. 3 give A=35-2 per cent. 
0-5 


357 — 


1:4 


Relative error — : 
100 


EXPERIENCE WITH INDUCTION-GENERATOR PLANT. * 


BY J. Н. SIEGFRIED. 
(Superintendent of Power, Pacific Power & Light Company.) 


The construction and operation of the Pacific Power & Light 
Company's induction-generator plant, in the Naches Valley, 15 miles 
(24-1 km.) north-west of North Yakima, Wash., present several 
interesting features. The Wapatox ditch, which supplies the plant 
with water, was originally built for irrigation purposes. The canal 
is 9-4 miles (15-1 km.) Jong and supplies the Naches power plant 
with water under à head of 147 ft. (44-8 metres). In 1913 it was 
enlarged and lined with concrete its full length, and all falls wcre 
concentrated at one point near the middle of the canal ; here а new 
plant was installed in 1915. 

Since the plant stood in the middle of the canal it was necessary 
to provide some means for carrying the water around it during the 
periods of light load or when the plant was shut down. This was 
done by providing a wasteway between the upper and lower levels 
of the canal, and arranging a spillway at the forebay of such a length 
that the entire capacity of the canal could be spilled with a 12 in. 
(0-3 metre) rise of water. Since the lower and upper levels of the 
canal are only 500 ft. (152 metres) apart, the wasteway had to be 
given a steep slope. The end of the canal below the plant was, 
therefore, enlarged to form a “ stilling ” pool 20 ft. (6-1 metres) deep, 


— DO ft. (15-2 metres) wide and 102 ft. (31-1 metres) long. The sides 


and bottom and the apron at the end of the wasteway were made of 
reinforced concrete. When. not used through the waterwheel the 
water rushes down the wasteway into the stilling pool, where its 
kinetic energy is lost, after which it flows quietly out of the pool and 
into the lower section of the canal. 


* Abstract of an article in the “ Electrical World." 
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The forebay is triangular in form, and із connected with the canal 
at its apex. 
concrete to give it weight, are provided, and are operated by a chain 
hoist. After passing through the gates the water enters a cone- 
shaped chamber which connects with a steel pipe that leads to an 
8 ft. (2-4 metres) wooden penstock, where there is a butterfly valve 
placed inside the power-plant building. | 

The power house consists of a steel framework covered with metal 
lathing, plastered inside and having a stucco finish outside. The 
building is 29 ft. by 30 ft. 6 in. (8-8 metres by 9-3 metres), is well 
lighted and is equipped with a hatch in the roof through which the 
machinery can be handled by means of a 70-ton (63:5 metric ton) 
stitf-leg derrick permanently erected near the building. The derrick 
also serves the outdoor high-tension transformers and lightning 
arresters. 


THE INTERIOR EQUIPMENT. 


Inside the building are a waterwheel-driven generator and a switch- 


board. The water heel is a vertical Pelton-Francis unit which © 


develops 1,900 н.р. at 200 revs. per min., and the generator is a 
1,400 kw. 2,300-volt three-phase General Electric induction-ty pe 
unit. The waterwheel is controlled by means of a large hand-wheel 
geared to the waterwhecl gates. ` 

A 400-gallon (1,5141.) oil storage tank is installed near the roof 
of the building, and the oil is carried through sight feeders to the 
Kingsbury thrust bearing supporting the revolving element and to 
the guide bearing. Overflow from the bearings flows by gravity to a 
sump tank, inside of which are filters. | 

Three 500 k.v.a. 2,300/38,000-volt transformers connected delta 
on the low-tension side and star on the high-tension side are provided 
to feed the 66,000-volt high-tension system. The line connecting 
them with the system is 2-9 miles (4-6 km.) long, and consists of three 
No. 4 stranded BB steel conductors arranged in an equilateral 
triangle 6 ft. 6 in. (1-97 metres) on a side. 

As is well known, an induction motor driven above synchronous 
speed will act as a generator when connected to a system fed by 
synchronous generators and will deliver power to the &ystem in pro- 
portion to the force driving it. 

The generator at the Drop plant is of this type and is practically 
fool.proof. It cannot be over-excited or under-excited by any 
action of an attendant, and cannot be overloaded because the water- 
wheel capacity is less than the capacity of the generator. It cannot 
be burned out by means of short-circuits outside the generator, for 
the reason that a short-circuit will interrupt the magnetising current, 
and thus prevent the production of any E.M.F. Furthermore the vol- 
tage or frequency of the system will not change as long as synchronous 
generators equipped with governors are operating on the system. 

On account of these characteristics this plant is operated without 
an attendant. The canal patrolman stops at the plant in the morn- 
ing, pumps the oil into the storage tank, takes the wattmeter read- 
ings and reports them to the load dispatcher at Kennewick. The 
load dispatcher then instructs him to open the waterwheel gates 
until the load desired is obtained, after which the machine is allowed 
to run without attention until the patrolman passes the plant again. 
At night the patrolman is instructed to close the gates and reduce the 
load to a point determined by the load dispatcher, after which the 
generator is left to run all night without attention. This machine 
has been operating in this way without trouble for almost two years, 
and in that time has generated 11,700,000 kw.-hours. 

To put this unit in service after a shut-down, the waterwheel gates 
are slowly opened until the machine has reached approximately 
normal speed. Jn order to tell when synchronous speed is reached a 
stroboscopic indicator is provided. This consists of an arc lamp fed 
from the circuit to which the generator is to be connected and a 
series of black and white stripes on the generator shaft, the number 
of stripes corresponding to the number of poles of the generator. The 
are lamp is placed inside the frame between the generator and the 
waterwheel. When the lamp is energised and the light shines on the 
striped shaft the stripes appear to move slowly ahead or back, de- 
pending on whether the generator is running above or below syn- 
chronous speed. When the stripes appear stationary— that is, when 
synchronous speed is attained— the attendant closes the generator 
switch. It has been found in actual practice, however, that less dis- 
turbance occurs on the system if the switch is closed when the 
generator іх running slightly below synchronous speed. 

The transmission system with which this plant connects has 300 
miles (482:8 km.) of 66 kv. and 112 miles (150 km.) of 25 kv. lines. 
The Joad is light and the power factor leading except during the 
heaviest. demand for power in the irrigation season. In the winter, 
When ice prevents the operation of this unit by water, the generator 

ix allowed to run as an induction motor for the purpose of using the 
charging current. The addition of the Drop plant generator is of 
considerable benelit, for it requires 525 k.v.a. for its magnetisation. 
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This is supplied from the lines of the high-tension system and relieves. 
the synchronous generators to this extent. 

If at any time the synchronous apparatus should be tripped off 
the system the induction generator will still maintain voltage on the 
system and carry load. 

Under certain conditions this generator will trip off the line, and 
it is necessary to get into communication with the canal patrolman 
and send him to the plant to put the generator in service. This may 
appear to be a great disadvantage, but tht patrolman's beat covers 
only four miles—one mile above and three miles below the Drop 
plant—and telephones are installed every mile along the canal. 
From the time the generator is tripped off the line to the arrival of 
the patrolman at the station the generator speeds up, but as the 
machine is designed to withstand 100 per cent. overspeed no damage 
can result. | 


MINES AND QUARRIES REPORT. 


Part leof the annual general report on Mines and Quarries for 
the year ending Dec. 31, 1916, which gives divisional statistics of the 
persons employed, output, &c., and reports of the Divisional Inspec- 
tors has been issued. The total output of coal for the year was 
256,348,351 tons, compared with 253,179.446tonsinthe preceding year. 

In Mr. H. Walker's report for the Scotland Division it is stated that 
the number of coal cutting machines has increased by 111 compared 
with 1913. There were 184 accidents causing 194 deaths, increases 
of 39 and 45 respectively over 1915. Опе man was killed by touching 
& flexible metallic tube connecting the electric leads between a switchbox 
and & pump motor. The hole in the switchbox through which the in- 
coming leads passed was not provided with a bush, although its edges 
were sharp and the box itself was not properly connected to earth. 
By machinery five persons were killed, four of them being coal cutting 
machine attendgnts. The practice cf forcing disc coal cutting machines 
to cut their way into the face prior to making a cut along the face cannot 
(says the Report) be too strongly condemned ; it isa fruitful source of most 
horrible accidents. In all cases places from which such machines could 
start to cut should be made by hand. The number of persons killed by 
accidents on the surface was 13 more than in 1915, the number being 32, 
but one only was due to electricity. ‘‘ The most fruitful source of acci- 
dents is due to the practice of oiling when the machinery is in motion.. 
This is a matter which, by the provision of proper lubrication, can 
easily be avoided." The fatal accident due to electricity was due to a 
linesman beginning work on a high tension transmission line before his 
assistant whom he had sent to cut off the current, had done so. 

Mr. J. R. Wilson's report on the Northern Division states that at 
Burnmoor Colliery, Durham, a cleaner-out at a coal.cutting machine 
wag killed by an electric shock which he received by coming into contact 
with the framework of the machine which was rendered “ live " through 
defects in connection with the cable plug box at the machine and the 
earth wire in the trailing cable. Owing to a loose or bad contact between 
a plug and a socket a terminal was overheated, the solder with which 
the lead at the other end of the terminal was sweated in was melted 
and ran out, making electrical contact with & brass casing enclosing the - 
plugs, &c. The continuity of the earth wire was found to be broken 
at two places, one at either end of a joint three inches long, which had been 
made rigid by the use of soldering to finish it off. Such rigid joints in 
flexible cable should nevér be made. А dry joint properly spliced 
answers the purpose equally well. 

Mr. Thos. H. Mottram, in his report on the York and North Midland 
Division, states that the proportion of coal produced by coal-cutting 
machines was 7,700,586 tons, or about 11:3 per cent. of the whole output 
of the Division. There were two cases of failure to comply with the 
Special Regulations for the use of Electricity in Mines, and convictions 
were obtaincd in both cases. 

Mr. A. D. Nicholeon, reporting on the Lancashire, North Wales and 
Ireland Division, states that though there was an increase of 5 per cent. 
in the number of persons employed, there was a decrease of 46,605 tons 
of mineral obtained. 

In South Wales there was an increase of 11,445 persons employed 
(5-6 per cent.) and the output increased 1,628,109 tons (or 3:2 per cent.). 
There were two convictions for breaches of the Regulations relating 
to the use of Electricity in Mines. Dr. Atkinson states that ‘* although 
the accidents due to electricity were not high comparatively, considering 
that more electricity is used in the South Wales Division than in any 
other, there is, nevertheless, room for improvement at some of the 
smaller collieries ; and a means of promoting this would be the appoint- 
ment of more competent electricians at such collieries. Considering 
the importance to safety of the skilful supervision of electrical plant 
at mines, it would not be unreasonable to require some standard of 
qualification for colliery electricians.” 

In his report on the Midland and Southern Division, Mr, W. Walker 
reports that a fatal accident due to electricity should not have occurred. 
"A works foreman who knew little or nothing about electricity was 
killed by handling a double-strand g.i. wire pole stay which had broken 
and fallen acruss a live overhead conductor of a three-phase system 
carrying electric current at 500 volts. The stay was attached to the 
pole at a point just above the arms which carried the conductors, and 
weakened by corrosion it broke close to the anchor. If the stay had been 


properly fixed and maintained the accident would not haye occurred.” 
^ | 
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THE MRT OF SHORT-CIRCUIT CURRENTS IN THE POWER STATION 
AT GOLPA.* 


BY G. KLINGENBERG. 


In the case of a short-circuit very large currents pass, with cor- 
responding mechanical stresses. These come so suddenly that 
damage is done before the best possible cut-out has time to act. The 
oscillographic records of Biermann confirm this, and in a big power 
station the remedies he recommends are a serious matter. It may, 
therefore, be of interest to explain how the question is dealt with in 
the largest steam station in the world. 

The author's first plansfor the power station at Golpa date from 
about two years ago. The problem was to transmit 60,000 kw. over 
а distance of 25 km. at a pressure of 80,000 volts; а second project 
to deliver a further 30,000 kw. at 6,000 volts was undertaken later. 
Auxiliary purposes required a] o an extra 6,000 kw. The machine 
room contains eight turbo-generators, each giving 22,500 k.v.a at 
6,000 volts. The transmission of the first portion of the output 
takes place through two different transmission lines suspended on 
different lines of poles Each line carries two circuits, and thus in 
all there are 12 transmitting conductors on the three-phase system. 
One line of poles carries, however, sufticient conductors to convey 
the whole output in case of need. The tirst four machines are used 
for this output, which amounts to a total of €0,000 kw. The con- 
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struction of the generators is such that the short-circuit current is 
limited to about 15 times the working current. Let us suppose 
the four generators to have been coupled up in the usual way to a 
6,000-volt bus-bar. Then the point A, shown in Fig 1, might have 
to carry а maximum short-circuit current of 135,000 amperes. The 
mechanical stresses would then reach very high values, 

The auxiliary purposes of the power station require, however, a 
comparatively small part of the output The system of coupling 
the generators in parallel, as shown in Fig. 1, was therefore aban- 
doned, and the parallel coupling was thus confined. as shown in 
Fig. 2, to the 80.000-volt side. ~The transformers therefore. con- 
stitute, as it were, portions of the generators, and are always switched 
in with them. The requisite current for auxiliary. purposes is ob- 
tained by separate connections Thus one generator furnishes this 
current, and any generator can be chosen for the purpose. This 
arrangement has an advantage, which has been pointed out by 
Binder, inasmuch ах the reactance of the transformers tends to limit 
the current passing through the short-circuit. The number of the 
transmitting circuits is purposely made the same as that of the 


* Abstract of an article in the '' Ele ktrotec Вие he Zeitschrift, v No. 50» 


1916. 


transformers and generators, so that there is no need for any parallel 
working in the power station itself. By subdivision of the 80,000- 
volt bus bars the generators can be separately connected to the corre. 
sponding transmitting circuit. The parallel co inectionis then made 
on the bus bars of the distant station. Thus we have the further 
advantage that. in case of a short-circuit there is also the reactance 
of the overhead conductors to be dealt with. In spite of this sub- 
division, which admittedly can only be carried out in special cases 
and in very large works, we must also take into account the parallel 
connections which are made in the power station in case of a break- 
down on the transmission line. The auxiliary purposes of the power 
station require a pressure of 500 volts, while the coal pits take 6 000 
volts. This double transformation should be avoided. Current 
for those purposes is therefore, not taken from the 80,000-volt 
bus-bars, but directly from the terminals of the generators. Each 
generator is. therefore, provided with a reactance coil, A, beyond 
which the cables for auxiliary purposes are connected up. Here also 
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are made the connections to the transformers which feed the motors 
working half the condenser pumps, the other half of the pumps being 
driven by the steam turbines. 

In order to increase the damping effect in case of short-circuits, 
the total reactance of each generator and transformer is increased 
by an additional reactance coil, B; this is housed along with the 
reactance coil, 4. Binder limited his investigation to the heating 
effects at different points in the system; but equally important are 
the mechanical stresses. The author thinks that the limitation of 
the short-circuit current is far more important than protection 
against surges, The best protection against the latter is to be found 
in a factor of safety, which must be sufticiently high, always remem- 
bering that the factor of safety in the internal parta of à machine 
differs from that in the external projecting connections. Thus the 
breakdown pressure of the winding (of a transformer) to the case 
should be notably higher than the flash-over voltage from an 
insulated terminal to the core. These three principles have been 

carefully applied to the design of the Golpa power station, and, in 

spite of its great size, no protective device against surges is used. 
There have ; een numerous heavy thunderstorms, but as yet no 
breakdown has taken place. 
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Editorial and Publishing Offices: — 
8, BOUVERIE STREET, LONDON, E.C. 4. 
Telephone; City 9853 (4 lines). Telegrams. “ Benbrotric Fleet London.” 


SPECIAL NOTICE. 
The present number of “THE ELECTRICIAN " completes Vol. LXXIX., 
The Index to the Volume will be issued (Gratis) on October 12th. 


RESULTS ON THE NORFOLK & WESTERN 
. RAILWAY. 


From time to time attention has been called to the results 
obtained on the Norfolk and Western Railway in the United 
States, and recently some interesting data were mentioned 
in this connection at a meeting of the New York Railroad 
Club. We gave a description of the electrical equipment of 


this railway in THE ELECTRICIAN of July 2, 1915, but же 


may remind our readers that it presents some unusual 
features. The length of the electrically equipped part of 
the line is equivalent to about 97 miles of single track, and 
in this respect it is no unusual achievement, but it includes 
some long and heavy gradients, sometimes exceeding 2 per 
cent. It is a line which serves a coal field, so that the 
traffic is mainly of a mineral character and 1s particularly 
heavy. As an example of the type of traffic which is 
handled it may be mentioned that in the days when steam 
locomotives were employed a train of about 3,000 tons 
weight required two 240-ton locomotives at the head and 
one at the rear on one of the up-gradients near the Elk 
Horn Tunnel. Owing to the length of the trains comprising, 
say, 45 cars, it was not unusual for the rear locomotive to 
receive the signal to go ahead one full minute or even more 
before the head: locomotive came into action. Similarly, in 
coming to a stop on an up-grade, the head locomotive would 
shut off power and would apply brakes, while the rear engine 
would keep pushing the train until its tractive effort was 
exceeded by the bunching of the front cars. Consequently 
the conditions of working, as far as the locomotives were 
concerned, were very severe. One of the difficulties of 
working the line was the Elk Horn Tunnel, which is equipped 
only with single track, 3,000 it. in length. In order to 
avoid excessive smoke and gases in this tunnel the trains 
were run through it at reduced speed and at intervals 
sufficient to ventilate the tunnel to some extent. 

During the last few years the increase in the volume of 
traffic has been very considerable. For example, in 1906 the 
number of ton-miles against the gradient was 279,933,339, 
in 1914 the figure was 457,163,921 and in 1916 it was 
992,597,018 ton-miles. With this rapid growth of traffic 
it became necessary to increase the capacity of the railway. 
A new route was considered, but it was found that the 
better plan was to electrify the present railway. The 
system adopted includes one unusual feature, in that trans- 
mission is by single-phase current which is converted on 
the locomotive into three- -phase current by means of a 
split-phase converter, so that three-phase motors are used 
on the locomotive. Thus electric braking is utilised which 
is such a prominent feature of this type of motor on heavy 
gradients. 

The results of the electrification have proved to be ex- 
ceedingly satisfactory. Whereas in the old days the speed 
on the heavy gradients was only 7 miles per hour, it is now 
14 miles per hour; and although the number of steam loco- 
motives required was 43, the service is now handled by 
means of only 9 electric locomotives. The traffic has in- 
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creased by 25 per cent., but the number of engine hours 
has fallen from 93,625 to 14,112. Further, it is stated that 
there is a considerable reduction in the operating costs, 
and that the financial results show a return on the cost 
of the installation. Owing to the special conditions it is 
doubtful whether the present traffic could have been 
handled in any other way but by the electrification of the 
line. It may be said that the results obtained on this 


railway show once more the flexibility of electric traction 


and the extremely important part it may play on mineral 
railways—a fact which is not always appreciated. 


REVIEWS. 


—— pe ——— 


By Lovis W. Moxey, Jr. 
Hill Publishing Co.) Pp. vii. +86. 6s. 3d. net. 

Every electrical contractor might usefullv provide himself 
with a copy of this little book. Although many of its tables 
and most of its prices deal with American conditions only, its 
methods are suggestive and might be adapted by British firms 
engaged in this and kindred trades. Much would be found 
directly useful on both sides of the Atlantic. The author 
knows how to make things plain to the plain man, so that 
he may use more intelligently the very simple mathematical 
formule 1equired for the daily business of an electrician. 

The fist four chapters deal with costing and accounting. 
The author shows how it is рле gambling, not business, 
when cost records are not kept systematically and in detail. 
He would have no sympathy with the man who glances at a 
wiring job or set of plans and forthwith bases his estimate on 
a shrewd guess at what would probably get him the job. His 
own experience has led him to allow for oncost, or general 
business expenses, 20 per cent. on net workshop cost, the latter 
including foreman's time. He then adds 10 per cent. as profit 
and so gets his price. As this rate of oncost obviously does 
not apply to the larger items, such as engines, generators, 
batteries, &c., merely bought and resold, the electrician, when 
ascertaining his actual oncosts to get his guiding figure for 
future tendering, must found his percentage mainly on time 
and material for work done, chiefly by his own men. Many 
business men contend that oncost should be calculated only 
on wages paid and made large accordingly. A common figure 
for electricians' oncost in Britain is 10 per cent. on the Day 
Book Annual turnover, but this (11:11 per cent. on cost) 
cannot be appliod to evervthing before profit is added, or 
firms quoting thus would lose many profitable sales and lose 
money on other work. Perhaps the best method is to have 
two rates for oncost, say 5 per cent. on larger items bought 
and sold and perhaps 25 per cent. on time "and material of 
work done by own men. Some trades ask 100 per cent. 
for oncost—on war work. Each business must, by exact 
records, ascertain its own true ratio. The chief criticism to 
be made on the authors accounting methods is that they 
would add too much to the clerical charges. Simpler methods, 
even more inevitable in their accuracy, and applicable to anv 
size of business, could easily be devised. 

The later chapters of the book deal with wire-sizes and 
relative matte.s and with illumination calculations and general 
deta. Some of the author's methods might be criticised by the 
purist, but errors are few and unessential for the purpose in 
hand. J. M. M. M. 


The Yearbook of Wireless Telegraphy and Telepbony, 1917, 
(London : Wireless Press, Ltd.) Pp. cxv.+928. 3s. 6d. net. 


The edition for 1917 of this well-known yearbook is again 
extended in size, and contains the usual amount of standard 
information and data on wireless telegraphy. In the preface 
the Editor refers to “ the incurable habit of progress which 
has characterised wireless telegraphy during recent years,” and 
it is unfortunate that in the present circumstances so little 
can be said regarding’ the great progress which is generally 
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believed to have taken place since the outbreak of war. In 
the field of wireless telephony, in particular, on which very 
little is said, there will doubtless be many interesting develop- 
ments to record in the future. | 

The record of development, starting from the year 1831, is 
therefore naturally somewhat restricted for the period 1914- 
1916. There are, however. several incidents of importance 
recorded during 1916, notably the discussion on the control of 
wireless telegraphy at the Pan-American Conference at Buenos 
Ayres in April, which is regarded as a big step forward on the 
part of the South American Republics. A noteworthy incident 
was the initiation of the newly established Trans-Pacific Wire- 
less service between the U.S.A. and Japan, while the deter- 
mination of the difference in longitude between Paris and 
Washington by the aid of wireless telegraphy was also an 
interesting scientific achievement. Reference is also made to 
the important decision on Sept. 20, 1916, of Judge Maver in 

-the U.S.A. District Court in the action between the American 
Company and the De Forest Radio Telegraph & Telephone Co., 
regarding the patents involved in the Fleming-Vale contro- 
versy, This is reported in full elsewhere in the volume. 

The reference section naturallv differs little in material 
presented. from the previous edition. The reprinted summary 
of the world's wireless laws and regulations have been revised 
so as to include amendments made bv various British de- 
pendencies and foreign countries, and the complete list of 
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land and sea stations is again presented, and likewise the 
conclusions of the International Radio-Telegraphic Convention 
of 1912. | 

A considerable amount of new matter is to be found in the 
section of the work devoted to technical matters, which in- 
cludes the following contributions :— 

"The Electric Are as a Generator of Persistent Electric 
Oscillations,” by Prof. J. A. Fleming; " The Wireless 
Drama," by Alfred Noyes; “Ionic Valves,” by Dr. W. H. 
Eccles; “ Inductance, Capacity and Natural Frequency of 
Aerials,” by Prof. G. W. О. Howe; ` The Heavyside Layer," 
by Dr. E. W. Marchant; and " Some Features of Long Distance 
Stations of the American Marconi Company,” by C. Н. Taylor. 

The contribution by Н. J. B. Ward on “ Wireless to the 
Rescue," including a list of timely rescues, is supplemented by 
an account of various incidents illustrating the heroism of 
wireless operators during the war. The “ Definition of Terms 
used in Wireless" and the list of " Useful Formule and 
Equations " have been revised by Dr. Erskine Murray and the 
" Dictionary of Technical Termsin Five Languages," for which 
Dr. Erskine Murray is also responsible, 1s a valuable feature. 

The book concludes with various useful data and tables, and 
the usual series of biographical notices. In view of the 
inevitable restrictions and difficulties arising from the war, 
the 1917 edition of the yearbook is a distinctly creditable 
production, 


EFFECT OF BAROMETRIC PRESSURE ON TEMPERATURE RISE OF SELF-COOLED 
TRANSFORMERS.* 


BY V. M. MONTSINGER. | 
Summary — А standard rating applies only when an electrical machine is installed in а temperate location and at a moderate 


altitude. 
tures attained may exceed approved values. 


For service in a tropical climate or at a great altitude, an electrical machine must be re-rated, as otherwise the tempera- 
The author discusses the effect of altitude upon the temperature rise of oil-immersed 


transformers without water cooling. Formule are developed to enable the effect of altitude to be accurately taken into account. 


General.— Although it is generally recognised that an increase in 
altitude has the effect of increasing the temperature of electrical 
apparatus, the extent to which such apparatus is affected by changes 
in atmospheric pressure has never been accurately determined. 

The 1915 A.I.E.E. rule (Section 308), which specifies that the same 
correction be made for all types of air-cooled apparatus may be cor- 
rect for certain types. But the correction is too large for others, 
principally self-cooled stationary apparatus where the cooling is not 
as dependent on the volume of air passing through or over the cooling 
surfaces as is the case with forced ventilating systems. All self- 
cooled transformers, of course, fall within the self-cooled class, and 
air-blast transformers (and rotating machinery to a greater or less 
extent) fall within the forced ventilating class. The purpose of 
this article is to present a short discussion on the dissipation of heat 
from self-cooled transformers in order to show how barometric pres- 
sure affects the heating and to give the results of experimental 
observations conducted on transformers at different altitudes. 


| МОРрЕЗ OF HEAT DISSIPATION. 

The loss of heat from the surface of a tank takes place by radiation 
and by convection, the relative amounts depending to some extent 
bn the colour and the height of plane, but principally on the shape of 
the contour. | 

Radiation is dependent upon the envelope surface or outer peri- 
meter of a {ап while convection is dependent upon the total de- 
veloped surface, providing free circulation of air is allowed. 

For the present discussion the writer has used for radiation the 
empirical constant that is given by the best authorities. For con- 
vection, the constant was determined by subtracting from the total, 
or supplied losses, the calculated loss by radiation. І 

The loss of heat from а self-cooled transformer may be expressed as 
follows :— WzW,2-W, "E (1) 
where W = total losses supplied to transformer, 

W,-—loss by radiation, 
W.=loss by convection. 
| Radiation.—The Stefan-Boltzman law that radiation is propor- 
tional to the difference of the fourth powers of the absolute tempera- 
tures is generally expressed in the form— 


И, = КЕ(Т Т), (2) 


* Abstract of an article in the “ General Electric Review " (U.8S.A.). 


W,=watts dissipated by radiation per square inch of 
surface. | 

K — constant — 3-68 x 10, 

E — relative emissivity which depends upon the nature 
and colour of the surface 

T , = absolute temperature of the radiating surface, 

T ,—absolute temperature of the room. we, 


Convectton.—Practically all physicists have found that loss by 
convection varies very nearly as the 1-25 power of the temperature 
rise. The following equation is therefore no doubt fairly accurate, 
and for practical purposes may be used for the loss of heat by con- 
vection from vertical surfaces of tanks :— 


W = Kel "25, . . . n 


where 


(3) 


where We=watts dissipated per square inch of developed 
surface. 
and K — constant for any one tank. 


Ө = temperature rise of surface above room temperature. 


MAXIMUM Оп, RISE v. Тоталі Loss SUPPLIED TO TANKS. 


Referring to Fig. 1 in which the maximum oil rise (Ө) is plotted on 
logarithmic scale against total watts (IV) supplied to the three . 
different tanks as shown in Fig. 3, it will be seen that the test points 
for.each tank fall in a straight line. "This indicates that the loss of 
heat by convection for various temperature rises of the surface 
follows this same law—i.e. the loss varies as the 1:25 power of the 
temperature rise. The reason the line for tank No 3, having a plain ` 
surface, has a slope (1-15) less than 1-25 is no doubt due to the fact 
that radiation plays a more prominent part in the loss of its heat than 
it did for the other tanks. The relative amounts of loss of heat from 
the.plain tank were approximately 60 per cent. radiation and 40 per 
cent convection. 

If we plot on logarithmic paper the Stefan-Boltzmaf equation for 
radiation, we obtain, between the limits of 10°С and 50°C. rise above 
a 30°С. room temperature, a line whose slope.is about 1-19. The 
slope of 1-15 for the plain surface as given in Fig. 1 (for approxi- 
mately equal losses by radiation and by convection) then looks 
reasonable. In practice, however, the slopes may vary slightly 
from 1-15 for plain and 1-25 for complicated surfaces, due to the fact 
that the height of oil which affects to some extent the surface effective 
for loss of heat, may change, due to expansion of theroil as the tem- 
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perature increases. Again if the viscosityjof the oil is such as to 
cause an appreciable change in the temperature gradient along the 
surface of the tank, the maximum oil rise when plotted on logarithmic 
paper against loss may not fall in a straight line. 

The error due to change in oil height is usually small. The error 
due to change in viscosity of oil may be considerable with oils having 
8 high viscosity at low temperatures, but the present day oils used in 
transformers do not change in viscosity to a great extent between 
about 40°C and 100°C. In practice then the maximum oil rise v. 
total loss supplied to self-cooled transformers should generally follow 
very closely the formula И = Кө", where n has a constant value for 
any[given tank, but varies from 1:15 to 1-25 for different tanks, 
depending upon the shape of the surface. | | 
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Fic. 1.—Watrs DISSIPATED IN TEST FROM TANKS 1, 2 AND 3 AT VARIOUS 
TEMPERATURES ABOVE Коом TEMPERATURE. 


Effect of Shape and Height of Surface on Convection.—For the plain 
and for the corrugated surface having corrugations 34 in in depth and 
2} in. pitch, the experimental tests indicated that K has about the 
same value—i.e., 1-5 х 10 3, while for the surface having corrugations 
9 in. in depth and 2j in. pitch, the value was 1-32 х 10 3 or 88 per 
cent. of the value for the less complicated surfaces. 

The reduction in the value of K for the 9 in. corrugations is no 
doubt due to a greater resistance offered to movement of the air 
through the deep vents. Ав surfaces become more and more com- 
plicated the value of K no doubt would be further 
decreased. Also for surfaces of this nature the 
height no doubt would prove to be an important 
factor, whereas for ordinary plain and simple 
corrugated surfaces, practice has shown that the 
effect of height usually has very little if any effect 
on the thermal efficiency. » 


EFFECT OF BAROMETRIC PRESSURE ON RADIATION 
AND CONVECTION. 


Radiation is not affected by changes in air 
density. With regard to convection, in 1817 
Dulong and Petit found that the velocity of 
cooling in a gas was proportional to the pressure 
' raised to the power of— 


0:45 for atmospheric air, 
0:38 for hydrogen, 

0-517 for carbonic acid, 
0-501 for oletiant gas. 


Kennelly and Sanborn found that the linear 
convection is nearly proportional to the 0-5 power 
of the atmospheric pressure. 

According to Lorenz, conve.tion varies as the 0-5 power of the 
pressure. 1t seems, therefore, that if we use 0-5 power of the pres- 
sure, the result should be fairly accurate. „+. 


CALCULATION OF THE EFFECT OF PRESSURE ON COOLING. i. 


Assuming that the loss by convection W , varies as the 0-5 power of 
the pressure and as the 1-25 power of the temperature rise, letting B 
represent the barometric pressure in inches of mercury, the general 
equation for convection becomes 


W = Kel Bos, (4) 
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whence, by transposing, it can be shown that for а constant loss the 

temperature rise varies inversely as the 0-4 power of the barometric 
pressure, and the expression then reduces to 

0—(20.9/B 4 . 2. . .. . . (5) 

Applying the Smithsonian Institute formula for altitude v. pres- 
sure, the author next derives the equation— 

Q1,—1:404, . B o d (6) 
where o, is the percentage increase in temperature rise for a constant 
loss, and A is the difference in altitude between lower and upper 
elevations expressed in thousands of feet (that is, for 1,000 ft. 4—1). 

Equation (6) is true only for a surface dissipating all its loss by 
convection when naturally cooled. However, this condition seldom 
exists in commercial transformers. For a plain surface the per- 
centage of loss by convection is probably from 49 to 45 per cent. of 
the total loss, where as for surfaces with very complicated contours 
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Room TEMPERATURES AND DEGREES RISE ABOVE Room TEMPERATURE. 


the loss by convection may approach more nearly 100 per cent. It 
is evident, therefore, that the effect of altitude will be very different 
for different styles of surfaces—each one requiring special considera- 
tion. 

This effect may be expressed in terms of the percentage of loss by 
convection to the total logs. For example, if only 50 per cent. of the 
loss is by convection and the remaining by radiation (unaffected by 
pressure) the effect of pressure will be approximatelyfone-half that 
expressed by equation (6). Letting o, equal the}percentage increast 
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Го. 3.—Tanks Nos. 1, 2 AND 3 (LEFT To Конт). 


in temperature rise for surfaces having both radiation and convec- 
tion, we have 
" loss by convection 


9Qa71:404 X - tot | ] oa ake * э е (7) 
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Since the ratio of IV,/W, does not remain quite the same when the 
altitude changes, equation (8) is not quite correct. However, the 
error is small especially for surfaces with irregular contours, such as 
corrugations, &c., where the greater part of the loss is by convection. 

If we assume a standard room temperature and a standard tem- 
perature rise, we can for practical purposes, express W. and IF, in 
terms of the developed and envelope surfaces reduced to equivalent 
values of loss per unit area. This makes it more convenient for 
practical application. For example, referring to Fig. 2, we find that 
for à 50 deg. rise above 30 deg. room temperature, the calculated 
watts dissipated per square inch of surface are approximately in the 
ratio of 1-0 for convection to 1:3 for radiation. If we let 

Envelope area of surface 


| ~ Developed arca of surface - 
equation (8) may be written 


1-464 | 
' One соу... (9) 
]--L3£R 
DERIVATION OF GENERAL EQUATION FOR EFFECT OF BAROMETRIC 
PRESSURE ON TEMPERATURE RISE. 

We have seen that for temperature rises between 0°C. and 75°C. 
the general equation of temperature rise v. loss is ө= K W^, and that 
the equation of temperature rise v. altitude is 

1:464 
927]. Ep 348 
If we let 9—temperature rise at some high altitudes, and let 
W,—1oss at room temperature Ө, for given load conditions on 
the transformer. 
И = loss at temperature rise Ө. 
 , copper loss 
— (iron+ copper) loss’ 
we may put 
W,-Wüu-r)-rW,. 
Since iron loss is practically unaffected by temperature, at tem- 
perature 6 the copper loss 
; 234+0,+ 0 
=r} ( EA 
234 -- 0, 

If now Ө, we denote the temperature rise at the lower altitude con- 
sidered for given load conditions, any corresponding rise @ at a 
higher altitude can be deduced from the following equation, which 
is derived mathematically from the foregoing without much trouble : 

Bi 
100 


9 Q2 
—=(1+ 1+ am . Ж 
0, 100, 2 34+ 6, 3-re.( Г) 
While equation (10) may be used for calculating the temperature 
rise for various altitudes and for various ratios of copper to iron loss, 
it is not in a convenient form and for commercial transformers con- 
ditions are usually such that we can assume definite values of r, 


2 
nro, 


(10) 


RE 


Table L 
| Temperature rise in percentage above rise at Pittsfield. 
1 a à EPES M LLL LOO SS a A й 
| Tests at Leadville. 


| Tests at Boulder. 
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Ө Ө, and л and the error introduced for other conditions is per- 
missible. í 

Assuming a difference in altitude of 1,000 ft., that is, when A=1, 
and letting K=0, п=0:8, 6,=30, Ө,= 50°С. and r=0-6, and substi- 


tuting these values in equation (10), we have (2—1) 100— 1:64; 


that is, we have increased in eq uation (9) the value 1-464 to 1-64 due 
to the fact that 60 per cent. of the total loss is in copper windings. 


1-64 
Th xe T 
2 ШЕКЕ; (11) 


Curves calculated from equation (11) for different values of R are 
shown in Fig. 4, together with a curve representing the present 
A.LE.E. (para. 308) rule. 

Table I. shows a comparison between observed temperature rises 
and calculated temperature rises by equation (9), based on complete 
data on observations conducted at Pittsfield, Mass., Boulder, Colo., 
and at Leadville, Colo. 

An inspection of Table I. shows that the calculated and obseryed 
temperature rises for all tests on tank No. 1, which is the most 
important of the three (because the effect is greatest) agree very well- 
Also there is only a slight difference, the observed being lower than 
the calculated values, for the Leadville tests on tanks Nos. 2 and 3. 
Why the observed and calculated values for the Boulder tests on, 
tanks Nos. 2 and 3 do not agree any better is not clearly understood. 
This difference is no doubt mostly due to the fact that the room 
temperatures were from 3 deg. to 6 deg. higher at Boulder than at 
Pittstield, which as seen before, has the effect of increasing the 
tank's effectiveness for radiation. The difference is largest for the 
plain tank where radiation plays the more prominent part. Also, 
it will be noted that the humidity of the air at the former place was 
somewhat higher, but in general this has been shown to have very 


little effect. 


EXPERIMENTAL OBSERVATIONS. 


Observations were made under exactly the same conditions, with, 
the above exceptions, at Pittsfield, Mass., approximately 1,000 ft. 
above sea level; Boulder, Col, approximately 6,000 ft. above sea. 
level ; Leadville, Colo., approximately 11,000 ft. above sea level. 

The housing consisted of pressboard walls made up into sections, 
so it could be easily assembled and disassembled. The room tem- 
perature was controlled by means of sliding covers. Ina few in- 
stances when the supplied loss was small, in order to keep the room 
temperature from falling below the desired value, it was necessary 


' to use a small electric heater. 


Two 16 in. desk fans were operated in a vertical position in oppo- 
site corners of the room, with pressboard screens placed between 
the fans and the tank to prevent breezes from striking the surface 
of the tank. The room temperature used as a base was taken as the 
average of the four thermometers placed on a level with the centre 
of the tank, in each corner of the room. In addition to the room 
temperature being used as the base, the temperature of а small 


————————— 


| Approx. average 
Test No. surface rise | 
oC. at Calculated — | Rise above | Calculated | Rise above 
Pittsfield. y by SS ipee 
| | equation (9). | Average room. | Idle tank. | equation (9). | Average room. | Idle tank. 
CORRER УСУ EMEN 
Tank No. 1. | : | 
1 17-5 6-2 6-83 ; 8-32 12-0 10-0 | 11:0 
2 99-7 6-1 5-5 | 7-0 126 | 13-5 14-6 
444 5-7 6-7 7-5 по | 12-6 | 13-3 
Mean values ............................ 6-0 6-34 16 11-9 | 12-0 12-9 ` 
Mean value obtained by formula .......e.eesseeseseesrereseorereresesereereseeernsreeseresereeeeeeeeeet е 11:05 ! 
Tank No. 2 
4 15-8 4-6 0 0 9-5 6-06 1:40 
5 . 214 5-0 3:3 1-85 10:7 8-75 9-50 
6 | 44-4 4:8 1:95 1:78 9:6 8:65 9:95 
Mean values ............................ 4-8 1-42 1-27 9-95 | 1-82 8-95 
Mean value obtained by formula .......... eee enne nnne nene nennen nnne nnn enn nennen А 9-3 | | 
ЖЕ. Tank No. 3. | 
7 9:85 3:1 0 | 0 6-4 | 5:77 5:6 
8 > 31-5 3-55 — 3-34 | — 3:34 6-6 3-82 4:05 
9 | 48-3 343 ~2:82 | —3-26 ` 64 | 4-32 5-0 
Mean values ............................ 3-36 —208 | —22 645 | 46 4-88 
Mean value obtained by formula .......... -— —— ————— cuu ames АИ ААЯР А 5-85 | 


NoTE.—Instead of using here a constant value for W [We for different temperature rises, the values are based 

rd н д r , n actual 

Md as given by equations (1) and (3) for surface temperature rises shown in second column above. Since the вее for We end 
r change in opposite directions for change in altitude, the calculations are made for the proper values at an average altitude of Pittsfield 


and Boulder (5,000 ft. above sea-level). 
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lighting size transformer tank, filled with oil, set with its centre on a 
level with the centre of the tank under test, was also used. The 
percentage of humidity of the air, during all tests, was determined by 
means of wet and dry mercury bulb thermometers. The baro- 
metric pressure was observed with a mercurial barometer. Раг- 
ticular care was taken to see that the oil height was the same for 
similar tests at all three altitudes. 

Tanks.—' Тһе covers for the three tanks were insulated thermally 
from the tanks proper. Also for tank No. 1 the two plain sides were 
covered each with two 1 in. thicknesses of hair felt, so as to make the 
loss by radiation a minimum. However, in order to determine the 
amount of heat passing out through these blanketed sides, the 
blanketing material was covered with a sheet iron casing of black 
colour. By observing the temperature of these insulated sides and 
covers it was possible to calculate the amount of heat lost. 

@ These losses were small, but in making calculations for comparison 
offdissipated with input losses, these blanketed areas were con- 
sidered. 


Fic. 4.—Curve SHowrna EFFECT OF ALTITUDE IN HEATING OF | 
DIFFERENT SHAPE TANK SURFACES CALCULATED BY FORMULA (11). 


The developed surfaces effective for convection were as follows :— 


Tank No. 1 (24 corrug. 9 ір. in depth) .......... 26,100 sq. in. 
Tank No. 2 (43 corrug. 34 in. in depth) ......... 18,910 sq. in. 
Tank No. 3 (plain sides) 23-25 in. х жх 51-25 in. 3,750 sq. in. 


The envelope surfaces (not blanketed) effective for radiation were : 


Tank NO. У СОРРИ s Not Кы UD Re iaaii 3,560 sq. in 
Tank No2 ооа ео нр Кака аа ОЙ 7,160 эд. іп 
Tank NO: 3. ао ае rer erect ean 3,750 sq. in 


The values of К (envelope divided by developed surface) for the 
above tanks are as follows :— 


Tank No. R. 
]' нао 0-137 
Z. ë eal ctSededsaey cote cime ah ТАЛОО ОЛУТ 0:378 
N S S EE O E E TN 1-0 


Method of Loading.—Each tank was fitted with tubes wound 
(non-inductively) with resistance wires of zero temperature coeffi- 
cient, and so arranged that by connecting in parallel various com- 
binations proper losses were supplied, at 100 volts pressure, to give 
three minimum oil rises ranging from about 20°C. to 60°C. These 
tubes were so grouped that for each test the loss was uniformly dis- 
tributed over the tank. The regulation was within 1 per cent. under 
all conditions. 

A wattmeter was used to obtain a check on the input losses as 
found by the voltammeter method (volts x amperes). All the ther- 
mometers were of the mercury bulb type, and only those reading 
accurately within °С. by calibration were used. 

In order to obtain the temperature gradient along the surface of 
the tanks (for checking input against dissipated losses), thermo- 
meters were placed at short intervals from top to bottom on both the 
outside and inside bend of the corrugations. Small felt pads and 
putty were placed over the bulbs to protect them from the influence 
of the room. At Pittstield thermocouples were welded to the tank 
surface adjoining five of these thermometer bulbs to obtain a check 
on the temperatures. The thermocouples and thermometers read 
together, in almost all caser, within 1°C., showing that the felt pads 
were not causing hot spots from a blanketing effect. 

For each test the run was continued at least 8 or 10 and in some 
cases 15 hours after conditions became constant, and an average of 
these readings (observed hourly) was taken as the final value. 
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CORRESPONDENCE.  * 


Cures 


CONCERNING ILLUSTRATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In one of the book reviews in your issue of the 14th 
inst. the reviewer deprecates the use of half-tone blocks, and 
recommends that of perspective line blocks. 

For views of isolated machines, apparatus and parts, this 
kind of block is, of course, much to be preferred in many cases. 
The drawings for such blocks, however, can only be executed 
by specially-skilled draughtsmen, and, as thev are usually 
drawn from photos or half-tone impressions, there is great 
likelihood of details, and even outlines, being vaguely oz 
incorrectly shown. To get the best results the draughtsman, 


! 


*or rather artist, must be skilled in such work, and must have 


access to general drawings and to the actual apparatus. 
Further, the perspective drawings should be shaded. It will 
be clear, then, that, even with small apparatus and parts that 
can be sent to and fro by post, such drawings are very ex- 
pensive, and that the expense increases with the size of the 
apparatus. i 

Some books have very good illustrations of this kind, but 
there are cases where they are markedly unsatisfactory. One 
seldom finds illustrations of this description in manufacturers’ 
publications, which proves, I think, that the necessary artists 
belong to a rare species.—I am, &c., 


London, Sept. 22. W. PERREN МАҮСОСК. 


INDUSTRIAL RECONSTRUCTION. 


At Huddersfield on Saturday the Minister of Reconstruction 
(Dr. Addison, M.P.) delivered an interesting speech on industrial 
problems created by the war and on “ social reconstruction " after 
the war. 


Dr. ADDISON pointed out that the Germans had been busy for some 
time past endeavouring in different parts of the world to secure supplies 
of materials to acquire control of shipping and to arrange far ahead for 
the purchase of supplies that our people would need. In the past our 
traders as à whole had not recognised as they might have done that the 
securing of a sufficient supply of raw material, wherever it was to be 
found, was the first essential step in industrial security, and he found that 
the German Minister of Reconstruction had started there. Another 
aspect of the question necessitated careful forethought. If hostilities 
ceased to-morrow,'what was going to happen to the hundreds of thousands 
now solely employed upon the production of war material ? In addition 
to those, some millions of men now in the Army would be thrown on to 
the industrial market. Of course, the Army would not be demobilised 
all at once, and he was glad to say that great progress had been made 
by a Committee, working with the War Office and others, in examining 
the problem. Throughout the country places were being held ready 
for the men to come back to, and, without stating the humber with any 
real precision, it would certainly be over a million. Furthermore, men 
on railways, shipbuilding, and services of that kind would be badly 
wanted, and that question was being gone into with respect to the Army, 
with & view to ascertaining the men for whom places were ready, and 
who would be needed in occupations that would want to start ahead 
quickly. Apart from the labour aspect of the problem, was the question 
of the material for industry and money. It was only common sense and 
right that ordinary trade channels should be got back into normal 
working condition as quickly as possible ; but, while that was so there 
would, he was afraid, be & world shortage of eome very important com- 


 modities, and it was very desirable in considering the question that the 


Government should carry with them the concurrence of business men, 
for it was the duty of the Government to secure to manufacturers and 
traders, whether great or small, material to work with, and to avoid, 
as far as possible, prices soaring any higher than could be prevented. 
That difficulty would be aggravated not only by the shortage of ships, 
but by the fact that ships had been taken off their ordinary trading 
routes, and & considerable interval would elapse before those route 
could be re-established. The more traders were able to do for themselves 
the more he would be pleased. "Therefore, he proposed to consult the 
different trades as to the best way of effecting that. One obvious thing 
for the traders to do was to get together to help themselves. That 
would not solve all the difficulties, but it was of the greatest consequence 
that the different trades should, as soon as possible, associate themselves 
not only to help the Government but to deal with their own difficulties. 
It was of great national importance that trade differences, where they 
were not fundamental, should be overcome; and he believed that both 
for workmen and employers the formation of proper trade associations 
was of the greatest consequence. The war had shown us very clearly 
not only tbat the elements of labour management, technical experience, 
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research, science, and marketing could not be worked successfully in 
water-tight compartments, but also that this country had never made 
the use that it ought to have done of brains. What they owed in this 
war to a number of highly trained scientitic men in overcoming the 
dithculties of supplying our armies could never be expressed, and those 
men had been paid salaries in some cases by people who ought to havo 
known better that were a disgrace to the community. 

Basis of Increased Industrial. Ontput.—But whatever the difficulties 
of the transition period, between war and the re.establishment of peace 
industries, we should never overcome the devastation of the war unless 
as a nation we could increase our productivity. Happily, we could do it, 
but to do it four things were necessary : (1) Better co-operation between 
capital and labour; (2) better conditions of life; (3) better training; 
(4) better industrial methods. The suggestion to form Labour and 
Employers’ Councils had within it great possibilities for usefulness. 
Indeed, unless in some such form labour and capital could be got together 
for the settlement of differences we should make no real progress in 
increasing our output, for the essential thing was that labour, so far from 
desiring to limit out put, should have an interest in the opposite direction. 
Labour, in short, was entitled to a share in the benetits of the increased 
output. 

Coming to improved trade methods, Dr. Addison said that, whatever 

else the Ministry of Munitions had done for this country, it had taught 
us that to be successful we must look at things big. Trade was а very 
complex thing, but in this country we had nothing like the organisation 
that we ought to have. One of the chief reasons why the German 
industry invaded some of our markets was because they organised 
their buving and selling on comprehensive big lines. We had got to 
do the same. Our commercial intelligence had not been of the best, 
and steps were now being taken to remove some of its chief defects. 
Further, he was quite sure our manufacturers and traders ought to put 
their heads together and examine their processes and their plant to see 
if they had the very best for the purpose. No doubt, it would be found 
that a very great deal ought to be scrapped, Again, we must examine 
our methods of working and management with & view to getting the 
maximum amount of efficiency from plant. We wanted the same enthu- 
&iasin brought into industrial production as had been shown recently 
in the cultivation of waste ground for the production of food. The same 
held good of agriculture, of tho proper utilisation of coal and its by- 
products, and the development of electricity. If, for instance, the power 
supply of this country were dealt with on comprehensive lines, with 
modern plant, we could gave 55 million tons of coal and still produce 
the same amount of power, whilst with the consumption of the same 
amount of coal as at present we could supply continuously 15 million 
more horse-power. That would transform some of our country towns. 
Yet we had not yet started to look at the question. In oils alone we 
could be independent of foreign sources. Our means of transport, too, 
possessed great possibilities of improvement—greater, perhaps, than 
any other general service. That was essential, in fact, for the proper 
utilisation of our food-producing areas, together with the organisation 
of co-operative effort in marketing. When peace was restored there 
would come to us an opportunity as great as any in our history. Neglect 
it, and we might be handicapped for a generation. 


—— 


AUSTRALIAN MINIMUM WAGES AWARD. 


In June last Mr. Justice Powers announced the terms of his award 
in the case of the Engine-drivers and Firemen’s Association. The 
award prescribes that 


The minimum rate of wages shall be per day :—Locomotive drivers, 
12s. ; if they sometimes carry passengers, 13s. If the gauge be less than 
3 ft., 18. a day less. Winding engincers, 12s. 6d. ; train drivers, lofty 
cranes, or hoists, 13s. 6d. ; more than three motions, 12s. 3d. ; not more 
than three motions, 11s. 3d. ; traction engine-drivers, 128. ; other engine- 
drivers, with engines of single cylinder, having a 12-in. bore, two or 
more cvlinders, the sum of whose total bores exceed 12 in., turbine engine, 
internal combustion engine of over 50 b.h.p., 118. 6d., others, 118. ; 
condensing engine-drivers, 6d. additional. If attending dynamo engines 
with bores exceeding 24 in., 1s. extra; if less, ба. extra. Jf engine- 
driver in charge of plant, 6d. extra ; motor drivers, 10s. ; motor atten- 
dants, 10s. 3d. ; attendants in charge of sub-stations, lls. Firemen at- 
tending one boiler or suction gas generator, 10s. ; attending two, 10s. 8d. ; 
attending three, 11s.; locomotive firemen, 10s. 6d.; trimmers and 
greasers, 108. ; if they sometimes start or stop engines, 1s. extra ; engine 
cleaners and boiler cleaners, 10s. ; with dirty work, 12s. ; casual boiler 
cleaners, 3d. per hour extra. 

In the case of employees other than locomotive drivers and locomotive 
firemen, eight hours shall constitute a day's work, and except in the 
case of а continuous process, 48 hours a week's work. Time of duty 
may be 8} hours on five days and 4} hours one day, or 84 hours five days 
and 51 hours one day. In the case of a continuous process, all time of 
duty in excess of 96 hours in any fortnight shall be deemed overtime, 
except when owing to the arrangements between employees thier rotation 
of shifts or the relieving men not coming on duty overtime to be paid 
time and a quarter the first two hours, and time and a half afterwards. 
For time on duty on Sundays and holidays time and a half is to be paid, 
with certain exceptions as to continuous processes in metalliferous mines 
in Victoria, or where pumping or repairs in a mining undertaking are 
necessary. In these cases time and a quarter to be paid. For locomotive 
engine-drivere and locomotive firemen, 48 hours a week is prescribed, 
with overtime and time and a quarter for the first two hours, and after 
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time and a half ; and time and a half after 10 hours in à day. Winding 
engine-drivers are not required to do any work other than to attend 
to their engines, if liable to raise or lower human beings, except in cases 
of certain responds, or of consent of the organisation, or a board of 
reference. The minimum wage is to be calculated on the highest function 
of work performed. The award is to operate until Nov. 27, 1918. 


Before delivering his award the judge commented upon the difficulty 
of fixing a “ basic ” living wage, and the insufficiency of the data available, 
which were collected for statistical purposes and were largely unsuitable 
to the requirements of the Court. The greatest difficulty was in fixing 
& minimum rate for parts of States, because of new evidence on the 
question of a "living" wage. For the first time since the war began 
the Commonwealth statistician showed that for the last 12 months there 
has been a gradual decrease in the cost of living. The purchasing power 
of а sovereign in the six capital cities was represented by the following 
amounts :—1916 : First quarter, 27s. ; second, 26s. 8d. ; third, 26s. 4d. ; 
fourth, 26s. 1917: First, 26s. The completed figures for April showed 
that the reduction continued, but it was not safe to presume that it 
would continue. А graph put in evidence showed that prices had fallen 
for more than 12 months gradually, but consistently. It seemed strange 
that while the cost of living appeared to have increased during the war 
in most parts of the world, it had decreased in Australia, but it was 
not hard to understand when it was recognised that Australia was a 
self-contained country, producing far more than it could consume, 
in wheat and other things, which, for want of shipping, could not be 
got away. The Court had recognised that the time must come when it 
would not be justified in increasing the rate of wages cach year, and that 
the basic rate would be less when there was & substantial fall in the price 
of food and groceries. A marked reversal to normal conditions, or & 
substantial fall, had not taken place. 'The reduction shown might not 
last, and did not warrant him in reducing the wago fixed by Mr. Justice 
Higgins in September, 1916, or his own late award of £3 a week, but in 
face of a general decrease over 12 months, and that decrease continuing, 
he did not feel justified in increasing the basic wage at the present time. 
The request for an increase was easily made, but, if granted, would mean 
&n enormous extra charge on all industries, and that would only be 
warranted at times like the present if the Court was satisfied that it was 
necessar$ to enable workers with wives and families of three children 
to live in reasonable comfort. з 

Without questioning the value of the statistician's figures for the 
purposes for which they were obtained, he found them unsatisfactory as 
the only basis for fixing a living wage. Shortly put, the method of 
ascertaining the mass unit on the estimated consumption of all classes, 
made it impossible for the statistician to accurately ascertain the cost 
of living of a working man and his family. The figures given showed 
the increased price of food and groceries and of rent only; the 
cost of food and groceries and rent was estimated at about 60 per 
cent. of the ordinary expenditure of a labourer оп а basic wage. The 
evidence given showed that the items referred to constituted more 
than 60 per cent. of the expenditure referred to; no figures were given 
as to the increased cost of clothing, or of the rest of the items of the 40 
per cent. of the expenditure of a labourer; and the Court had had to 
assume that the increased cost of clothing was at the same rate as food, 
groceries and rent combined. The possible unfairness of that was shown 
by the fact that, if food and groceries alone had been taken, it would have 
been unfair to the employer, because rents had not increased materially, 
and food and groceries had increased about 25 per cent. 16 was likely 
that the cost of clothing had increased as much as food and groceries. 
The more shipping was interfered with the lower the price of necessaries 
they produced would become, but clothing would become dearer. That 
would make the statistician's figures more misleading as the basis for 
fixing a living wage. He had previously recommended the appointment 
of а commission to inquire into the question of a Federal living wage, 
and Mr. Justice Higgins had suggested a similar inquiry. He again 
strongly supported this suggestion. State wages boards were, generally 
speaking, established to prevent sweating, and to secure to employees 
a living wage. Industrial Courts were recognised as established to grant 
something more than a bare living wage. The Industrial Courts in 
New South Wales and South Australia, after special inquiries into the 
cost of living, had fixed the living wage at 9s. 3d. and 9s. respoctively, 
considerably below the minimum wage fixed by that Court. The result 
of an inquiry would give all Courts a common basis on which uniform 
awards would be possible. The divergent views expressed by Common- 
wealth and State Courts were not in the public interest, or in the interest 
of industrial peace. Industrial unrest was being caused among the 
workers by different Courts fixing different ` basic wages for workers 
in the same locality, and dissatisfaction was caused to employers by 
different rates being fixed in different States, and different parts of 
States, based on à living wage arrived at by different methods. "The 
difficulty might be met to some extent by & conference of the presidents 
of the Commonwealth and State Courts to see if some common baeis 
could be found, pending the inquiry. 


Hi 


BOOKS RECEIVED. 

[Copies of the undermentioned works can be had from Tue Exectreictan Offices, on 
receipt of published price, plus postage.) 

“ Gravitation : Discpvery of its Cause and Mechanism," by Н. Jamyn 
Brooks. (Bristol: J. W. Arrowsmith, Ltd.) Pp. 48. 18. net. 

" Practical Electric Illumination," by T. Croft. (London: The Hill 
Рр. xi.+225. 8s. 4d. net. | 

“ Үеаг Book of the Carnegie Endowment for International Peace, 
1917." (Washington: Carnegie Endowment.) Pp. xvii.+213. 


- 


1016 © 
PATENT RECORD. 


— Ni 


SPECIFICATIONS PUBLISHED. 


T he following. abstract from some of the specifications recently published have been 
specially compiled by MESSRS. MEwRURN, ELils & Pryor, Chartered Patent Agents, | 


70 and 72, Chancery-lane, London, W.C. | 
Whenever the date applied far differs from the date on which the application was lodged 
at the Patent Office the farmer is given in brackets after the titie. 


1915 SPECIFICATIONS. 
12,883 Scott. Electromechanical locks for the gates or doors of electric lifts or the 
like. (8/9/15.) 
1916 SPECIFICATIONS. 
2,375 Hore eres plug, socket and switch devices forelectric circuits. (17/8/16.) 
10 


6.702 STUDT. Electrolytic deposition of copper from acid solutions. (10/5/16.) (Cog- 
nate application, 14.467/16.) 108.688. 
Electric heat radiators. (11/5/16.) 108.689. 


6,780 BERRY. 5; 
11,381 Lister. Electric knife switches. (11/8/16.) 108.703. 
11,429 HErBURN. Bipolar electrode electrolysers. (12/8/16.) (Cognate application 


12,903/16 ; addition to 12.730/15.) 108,707. 
11,604 RELAY AUTOMATIC TELEPHONE Co. & AITKEN. 
telephone systems. (16;8,16.) 108,714. 
11,605 RELAY AUTOMATIC TELEPHONE Co. & AITKEN, 
telephone systems. (16/8/16.) 108.715. 
11,617 SYKES’ INTERLOCKING SIGNAL Co. & TARRANT. 
mechanism. (16/8/16.) 108.717. | 
11,710 CHarLes. Apparatus for heating water and other liquids electrically. (18/8/16.) 
108,723 ' 


Automatic and semi-automatic 
Automatic and semi-automatic 


Electrically-operated indicator 


Electric motor gyroscopes and means for 


11,769 CRUCIBLE STEEL Co. OF AMERICA. 
(3/11/15.) (Addition to 11,752/16.) 


making electrical connection therewith. 
102,044. 
11,789 BRITISH ELECTRIC TRANSFORMER Со. & MOUNT. Electric transformers. (19/8/16.) 
108.727. 
11.836 ALLDis. Electrically-operated clocks and thelike. (21/8/16.) 108.729. 
12.299 BoorH. lenition terminals more particularly for use in aeroplane engines, 
(30/8/16.) 108,745. | | 
12,535 ru Soe JAMES, Electric signalline lamps, particularly for ships. (5/9/16.) 
108,748. 
12,558 LucAs & EDWARDS. Electromaenetically-operated horns. (5/9/16.) 108.750. 
12.624 ВТ.-Н. Co. (С.Е Co.) Systems of electric motor control. (6/9/16.) 108.752. 
12.845 Снкуѕт. Starting systems for internal combustion eneines. (30,9/15.) 101,626. 
13.235 Branpt. Incandescent electric lamps. (18/9/15.) 101.547. 
13,277 Squier, AUSTIN &'CoHEN. Teleeraphy. (19/9/16) 108,763. 

A system of electrical line signalling in which is superimposed upon a standard 
duplex equipment that operates with unbroken alternating current of determined 
frequency but varyine amplitude, an extra simplex circuit operating with an un- 
broken alternating current of different frequency from that employed in the said 
duplex system, and the signals of the simplex circuit are interpreted by audition. 


13,665 DEVENTER. Ignition mechanism for internal combustion engines. (28/10/15.) 
101,965. 

13.758 Latour. Dynamo-electric machines. (7/9/15) 107,193. 

13.825 HocomANN & Моітев. Portable electric lamps. (25/9/15.) 101,637. 


13,984 Hutt& Hutt. Magnets for magneto-ignition apparatus for explosion or internal 


combustion motors. (2/10/16.) 108.768. 
14,291 Hunter & Davis. Recording attachment for electric current measuring and 
testing apparatus. (7/10/16.) 108,770. 


` 14,355 NS WIRELESS Co. Sound-operated circuit controller. (19/5/16.) 
16,106 ELECTRIC CONTROL. тр. & ELLEFsEN, О. Dash-pot retarding and time limit 


devices, particularly applicablé for use in conjunction with electric apparatus, 


(10/11/16.) 108,974. 
16.661 Irvine. Electrodes as used for welding purposes. (21 /11/16.) 108,789. 
17,507 B.T.-H. Со: (С.Е. Co.) Electrical discharge devices. (6/12/16.) 108,793. 


An electrical discharge device comprising an envelope consisting of a conductive 
section and an insulating section sealed to each other, a cathode sealed into said 
insulating section, co-operating with said conductive section acting as anode, anda 
re-entrant tubular member conhected to conductive section of said envelope extend- 
ing into the insulating section thereof, spaced closely adjacent but out of contact with 
said envelope. | 

17,716 BRADSHAW & CALLEN DER’S CABLE & CONSTRUCTIONCo. Electric fuses. (9/12/16.) 


108.795. : 
18.562 JoHANNSON, R. Automatic cut-outs for electric circuits. (28/12/16.) 108,998. 


1917 SPECIFICATIONS, 


640 IcRANIC ELECTRIC Co. (Cutler Hammer-Manufacturing Co.) 
breakers. (12/1/17.) 109,003. 

Comprises in combination a tripping solenoid. a magnetic plug at one end of the 
solenoid, a plunger of varying section operating with the said solencid, a dashpot 
of varying section, a piston connected to the said plunger and operating in the dashpot 
to provide a time element for the apparatus, external control means for the time 
element comprising a byepass and adjusting screw, a Switch. a pivoted lever con- 
nected to the said plunger and operating to actuate the switch. and a weight adjust- 
able on the said lever to vary the current limit for the apparatus. 

2,017 McCoLL, A. E. Protective devices for alternating current electric systems 
(20/7/16.) (Divided application on 10.227,16.) 109.009. 

Controlling means for the protection of parallel feeders or circuits of single-phase 
or polyphase alternating current electric systems at the end adjacent to the source 
of supply, consisting of relays which act both as balanced and overload relays so 
that, if one feeder or circuit of a group of parallel feeders or circuits become faulty, 
it is immediately cut out due to alteration of the current balance between the sound 
and faulty feeders or circuits, whereas. if an overload or a fault develop of a nature 
such that equal currents flow in the feeders or circuits, the relays operate by overload 
to disconnect all the parallel feeders or circuits. 

5,168 BRITISH WESTINGHOUSE ELECTRIC & MANUFACTURING Co. Systems of control 
for single-phase commutator motors. (12/4/16) 105,913 
5.295 FELTEN & GUILLEAUME CARLSWERK AKT. Ges. Insulation of submarine telephone 


Overload circuit 


cables. (14/4/16.) 105.573. 
9,315 олла G. Sparking plugs for internal combustion engines. ( 16/4/17.) 


6,036 HarTINGTON, J. Trigger mechanism of double-barrelled hammerles Н 
the Anson & Deeley and like types. (28:4;17.) 109.023. CL 
7,712 Heywoop. S. Н. & HEywoop & Ce., S. Н. Over-winding preventing switch 
for electric cranes or the like. (30/5/17.) 109,029. 


APPLICATIONS FOR PATENTS. 


Nozg.—7he undermentioned Applications (except those marked t) are n 
public inspection until after acceptance of Complete Specifications. Po aed. Fus 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses arethose of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


| September 3, 1917. 
Sparking plugs. 
Telegraph relays. 
aus September 4, 1917. 
j TEASDALE-BucKELL. Sound filters for telephone recei 
12.655 Ross & Co., BREMNER & SMITH. Portable leche En. Ee 


12,681 A. C. Brown, Boveri et Сів. Balancing axial th in i : 
turbines. (27/9/16, Switzerland.) £ rust in impulse reaction 


12,615 LamKIN. 
12,623 SULLIVAN. 
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September 5, 1917. 

Wireless telegraph receivers. 
Interrupters for electric circuits. 
Electro-pneumatic braking systems. 
Electro-pneumatic braking systems. 


September 6, 1917. 


12.712 Lucas. 

12.721 IRELAND. 
12.724 TURNER. 
12,727 TURNER. 


(29/3/17, U.S.) 
(17/4/17, U.S.) 


12,789 TuRNER. Magnetos. . 

12,796 CHLORIDE ELECTRIC STORAGE Co., BATT & DEAN. 
of secondary electric batteries. 

12,814 OnEviLLE. X-ray tube stand and table, 


September 7, 1917. 


12,816 CoRNTHWAITE. Electric induction furnaces. 

12.819 CARR. Electric vehicle or locomotive trolley pole manipulating means. 

12,830 HARRISON. Electric ignition, lighting and starting of internal combustion engine. 
; driven vehicles. | 
12,854 James. Controlling means for electrically operated feed ree! brakes. 

12.855 BEeNTLEY & Scott. Control of electric crane, motors, &c. 


Device for indicating condition 


і 


12,857 Ress. Electrical resistances. А 
12.858 PoiiNkowskKYv. (Western Electric Co., partly.) Automatic circuit changing 
switches. 


Septemter 8, 1917. 


12,911 Marconis WIRELESS TELEGRAPH Co. & FRANKLIN. Wireless telegraph” trams- 
mitters. 

12,917 Imray. (Schilowsky.) Electric transmission of rotary motion or signals. 

September 10. 1917. 

12.924 CRANHO. Luminous electric light switch. 

12.925 Fitton. Device for winding telephones. &c.. wire on drum or reels. 

12,938 SANDYCROFT(LTp.) & CLEAVER. Insulation of windings of electrical machines, &c. 

12,957 M. L. MAGNETO Synp. & WATSON. Ienition apparatus for internal combustion 
engines. 

12.959 Parsons & Law. Dynamo-electric machines. 

12,961 ARTER. Maenetic chucks. 

12,980 LEYLAND Motors (LTp.} & THOMAS. 


engines, 
September 11, 1917 
12,993 HAicH. Automatic time cut-off electric, &c., power. 
13.008 FRANKLIN & WALLER. Searchlierts. о 
13,019 Soc. LORRAINE DES ANC. ETABS DE DIETRICH ET Сів DB LuNBVILLE. Driving 
(30/9/16, France.) 


Electric starting and ignition{of aeroplane 


maenetos in connection with internal combustion engines. 
13.020 A. G. Brown, BovERI ET Св. Turbines. 
13,028 Osram-RoBERTSON LAMP WORKS & рокрів. Electrodes for ionic tubes for 
wireless teiegraphy, &c. B 
13,029 SYKES INTERLOCKING SIGNAL Co. & TARRANT. Rheostats. 
September 12, 1917. 


13.057 Spencer. Overhead trolleys or collectors. 

13,066 WooDMAN. Electric incandescent lamps. : І 

13.070 M. L. MAGNETO Ѕумр. & HuLse. Magneto electric ignition apparatus for internal 
combustion engines. 

13.072 Western ELECTRIC Co. Wireless telegraphy and telephony. 

13,083 Soc. LORRAINE DES ANC. ENGINES. ETABS DE DIETRICH ET CIETDEILUNEVILLE 
Driving magnetos for internal combustion engines. (29/1/17, France.) 

13.084 Soc. LORRAINE DES ANC. ENGINES, ETABS DE DIETRICH ET СїЕ DE LUNEVILLE. 
Driving magnetos for internal combustion engines. (3/3/17, France.) . 

13,094 Latour. Audion or lamp relay or amplifying apparatus for wireless! tele- 
graphy and telephony. i 


13,098 ADAMS & Watkinson, Devices for controlling intensity of electric currents. 


September 13, 1917. 


13.108 ROBINSON & WORKMAN. Apparatus for heating water by electricity. і 
13,126 Ayres & HAMMERTON. Cable suspender. 

13,136 CoorER. Lyon & Topman. Brush-gear for dynamos and motors. | 
13,139 Stone & DARKER. Brush and terminal contact mechanism of dynamo-electric 


machines. 
13,141 BELEFIBLD. Incandescent electric lamps. 


September 14, 1917. 


12,164 Epwarps. Electric switches. &c. 

13.166 CONNER & PAckETTE. Automatic electric switching apparatus. 

13.167 Conner. Telephone receivers. 

13.172 TURNER, BLACKWELL & HAMILTON. Electrodes for furnaces, &c. 

13,191 SrgvEsNs. Automatic telephone system. 

13.192 Stevens. Automatic telephone sub-station mechanism. 

13,193 Stevens. Automatic telephone centralisation apparatus. 
(a RE MS 


VOLUNTEER NOTICES. 
COUNTY OP LONDON VOLUNTEER ENGINEERS. 
Orders for the Week. 
Officer Commanding, Lieut.-Colonel C. B. CLAY, V.D. 


Officer for the Week.—Lieut. W. J. A. Watkins. 

Next for Duty.—Second- Lieut. P. Bowden. 

Monday, Oct. 1.—Drill and Elementary Bridge Construction,for No. 3 
Company, Right Half Company, 6.30 Signalling Class, $ 6.30. 
Recruits’ Drill, 6.30. 

Tuesday, Oct. 2.—Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, Oct. 3.—Drill and Elementary Bridge Construction for 
No. 1 Company, 6.30. 

Thursday, Oct. 4.—Drill and Elementary Bridge Construction for No. 2 

| Company, 6.0. Signalling Class, 6.30. Ambulance Class, 6.30. 

Friday, Oct. 5.—Drill and Elementary Bridge Construction for No. 3 
Company, Left Half Company, 6.30. Recruits’ Drill, 6.30. 

Saturday, Oct. 6.—Commandant’s Parade for Route March and Drill. 
Parade at Headquarters 2.45 p.m., uniform, “А” and ^ B" 
N.C.O.8 and men are reminded that one route march per month 18 
е Recruits’ Drill, 2.30, with Corps Parade for Route 

arch. 

Musketry.—The rango at Belvedere-road will be open on Tuesdays, 
Wednesdays and Thursdays every evening betwoen 5.30 p.m. and 
7 p.m. All N.C.O.s and men who have signed the “ A " and " B" 
agreements are required to attend during this month to reclassify 1n 
order to enable the Corps to obtain the capitation grant. Pre- 
ference will be given to these N.C.O.s and men in firing. This does 
not apply to those who hold the proficiency badge. 

Armlets.— The new issue armlets can now be obtained at Headquarters, 
and every enrolled Volunteer must obtain one without delay. At 
the eame time all old red armlets must be returned. Armlets must 
be worn when attending drille in plain clothes. | 

Note.— Unless otherwise indicated, all Drills will take place at Head- 
quarters (Balderton-street, Oxford-street). 
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“Try the G.E.C. First"! 7 


-This phrase is frequently heard and is justified by reason of the large and varied stock of Wiremen's and Contractors’ Sundries always 
available at the principal Showrooms in London and at their G.E.C. Branches. 


м» 


CARBON BRUSHES. Diagrams of Stock Sizes. €» 


These brushes ave of best cold carbon. entirely free from flew. end ebesheteby amorphous throughout А stock ie held of al] these sizes, ready for prompt despatch 
Mescuremeats are given is milimeters For convertion table inte «ches and fractions ese at foot hereel. 
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THIS CHART MEASURING 20x 16 SUPPLIED GRATIS ON APPLICATION (can be pinned on wall for reference, or folded for pocket). 


A large assortment of carbon brusen: is now held ready for prompt despateh, and any particular brush for which there is a demand will be 
AS time goes on. You need not have that motor out of commission lorg. 


The General Electric Company, Ltd., 


G.E.C. 


Principal Showrooms & Sales Depot : Queen Victoria Street, London, Е:С. 4. 
Branches: Manchester, Leeds, Liverpool, Shetfield, Clasgew, Aberdeen, Newcastle, Hull, Birmingham, Nettiaghaw, Cardiff, Bristol; Swansea, реа, Belfast, Cork, Seuthampton, etc. 
j т 
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ROYAL EDISWAN | 


ARE UNSURPASSED‘ ca 
IN ALL RESPECTS, 


EVERYTHING 
“ELECTRICAL > 


„ ‘WRITE 
9 Wi THE EDISON SWAN 
Ni ELECTRIC C0.. LTD. 


PONDERS END, 
MIDDLESEX. 
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Time costs money. 
' Save it with— 


»/ SUN PORTABLE 
| Al ELECTRIC DRILLS 


The off-set Drill illustrated is one model of tLes? 
wonderful little labour and time savers. Operat- 
ing from any electric light lamp socket, and 
taking only a quarter of a unit an hour to run, it 
will drill up to }in. holes in steel. The spindle 
is off set, so that drilling in corners and other 


difficult positions is easily carried out. Can be 


supplied for all circuits from stock, ready to use You can take photometric read- 
as soon as unpacked. ings almost instantly with the 


WRITE NOW FOR LIST 275. MACBETH ILLUMINOMETER 


The complete instrument in its carrying case is shown above. 

o make a measurement, you hold a 20 ounce instrument in 

your hand and take the reading while іл а convenient stand- 
ing position 

The equipment is complete, including a reference standard for 


P - F. А | checking purposes. You are independent of a а оба 
ELECTRICAL com PANY LIM ITED аа ti send you, post free, a catalogue fulig базай ing 
. vi i WC. 4; 
118-120, CHARING CSOs RD., LONDON, W.C The Leeds &' Northrup Со.» 


| 4925, Stenton Ave., Philadelphia, Pa., U.S.A. 
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Calcium Carbide. 

The Minister of Munitions notifies that as from Sept. 24 he has 
taken possession of all calcium carbide, now or hereafter situated 
in the United Kingdom, except the stocks of persons who do not 
own more than half a cwt. i i TT 

If any person having control of any calcium carbide to which 
the above Clause applies, without the consent of the Minister of 
Munitions, sells, removes, or secretes it, or deals with it in an; way 
contrary to any conditions imposed in any permit that may have 
been granted, he will be guilty of an offence against the Defence 
of the Realm Regulations. 

NO person shall, until further notice, buy, sell, or supply, except 
for carrying out an existing contract in writing, enter in o any 
transaction or negotiation in relation to the sale or purchase of 
calcium carbide situated outside the United Kingdom, except under 
and in accordance with the terms of a permit issued under the 
authority of the Minister of Munitions, 

No person shall offer to sell, sell, supply or deliver any calcium 
carbide situated in the United Kingdom, except under and in 
accordance with the terms of a permit. 

All persons shall within seven days from the first day of each 
month commencing in the month of October, 1917, send in to the 
Controller of Non-Ferrous Materials Supply, monthly returns of :— 

(a) All calcium carbide held by them on the last day of the pre- 
ceding month; (/) All calcium carbide purchased or sold by them 
for future delivery and not yet delivered; and (c) All calcium 
carbide delivered to them during the preceding month. 

No return is required from any person where total stock of calcium 
carbide in hand and on order for future delivery to him has not 
а: any time during the preceding month exceeded half a cwt. АП 
applications in reference to this order shall be made to the Controller 
of Non-Ferrous Materials Supply, AM2, H, Hotel Victoria, North- 
umberland-avenue, L ndon, W.C. 2, and marked ‘Calcium Carbide.” 

* s * * 


Industrial Co-operation. 

"The Times" of the 20th inst. announces that “уе appear to 
be on the eve of highly important changes in industrial and com- 
mercial organisation in this country. We understand that important 
Schemes for consolidating the interests of companies engaged in 
different industries are being elaborated, and in some cases the 
negotiationa have reached an advanced satge. The electrical, brass 
and lead manufacturing interests have, like the explosives com- 
panies, drawn up projecta for the establishment of the co-operative 
principle in their particular industries The brass manufacturers’ 
Scheme, which contemplates the setting up of a central buying 
organisation, and also a central export selling agency, has met with 
unanimous approval among those connected with the industry." 

The primary cause of the development is due to the fact that the war 

led manufacturers to make a closer examination of the most econo- 
mical methods of manufacture. Working at full capacity, as all of them 
have been for the past threo years and more, has shown that the cost of 
roduction can be very materially reduced, to an extent, in fact, which 
been undreamt of by many before the war. The idea of the con- 
solidation policy is that manufacturers should specialise more than they 
have hitherto done, in order that efficiency may be carried to ita highest 
Point and that the maximum of output may be maintained. By co- 
operation it is hoped to secure in the different branches the highest 
technical advice, the specdy adoption of improved methods of manu- 


facture and consequently low working costs. 


It ia also sought to eliminate the unnecessary middlemen, who are 
mere parasites of industry and whose operations add to tho price but not 
to the value of an article. The war has also taught manufacturers that 
Many articles formerly imported can be made equally well, if not better, 
In this country if the principle of specialised production is adopted. 
Without the adoption of the co-operative principle it will be impossible 
to satisfy the demands of labour. Some form of effective State super- 
vision will have to be evolved in order that the interests of the ditferent 
parties may be protected in this new development of modern industry. 

| ж * * * 


Glass and Glassware. 

On Sept. 19 the Minister of Munitions made an Order containirg 
the following provisions :— 

Every person shall in the manufacture of glass and glassware comply 
with all directions and regulations applicable to such manufacture 
which may be given or made by the Director of Glassware on behalf of 
the Minister of Munitiona No person shall manufacture or supply 
any chemical or medical glass or any electric lamp glass or any glas3 


tubing or rod, except (a) in fulfilment of an order in writing by а firm ` 
holding a direct contract from the Admiralty, War Office or Minister of 
Munitions; (b) in fulfilment of an order approved by tho Director of. 
Glassware; or (c) under a licence issued by the Director of Glassware. 
No person shall sell or deal in chemical and medical glass, or glass tubing: 
апа rod, or any electric lamp glass situated or manufactured outs de- 
the United Kingdom, except under a licence from the Director, provided. 
that nothing in this clause shall prohibit the supply or delivery of any” 
electric lamp glass in accordance with the foregoing provisions witlr 
regard to licences or any purchase or sale of or other dealing with апу" 
electric lamp glass which forms part of a manufactured article, the total 
value of which exceeds four times the value of the electric lamp: glass. 
forming part thereof and which is bona fide sold with such glass. 
Returns as to manufacture of and dealings in glass and glassware: 
are to be furnished when required by the Director. This order shall! 
not affect any obligation from the Board of Trade (Dopartment ef: 
Import Restrictions) or otherwise import licences for glass and glassware. 
Chemical and medical glaes includes miners’ safety lamp glasses, X-ray 
valves and tubes and glass for X-ray apparatus; and electric lamp 


glass includes all glass used or intended for use in the manufacture of. 


electric lamps, except glass used in lamp caps for insulating purposes, . 
but docs not include glass shades or similar accessories. Orders for 
which approval is required must be sent in duplicate to tho Director, 
and licences may be given for the manufacture of limited quantities: 
of such glass or glassware for stock or export. In the case of electric. 
lamp glass to be supplied by a dealer and not by a manufacturer, the- 
order on the dealer must be sent in duplicate to the Director with.a letter: 
setting out the purpose for which the glass is required. 

* * * * a 1 


Patents During the War. 

Manufacturers and inventors are becoming anxious as to the policy’ 
of the Board of Trade in regard to the position of patents for articles: 
and processes during the war. Some months ago the Board 
announced that the matter was under consideration and legislation: 
was promised, but lately nothing has been heard about the subjeet,. 
although chambers of commerce, manufacturers and others haw 
made representations to the Board. 

In the report of the Birmingham patents, trade marks and designs 
committee it is pointed out that it was а hardehip on manufacturers andl 
inventors holding patenta, the working of which was seriously restricted 
-r euspended owing to the war, and urged that the payment of renewak 
fees should be suspended and the life of tho various patents extended 
80 as to give manufacturers and inventor: an opportunity of recoupmg 
themselves for their outlays. The Committee feel that in this fourth 
year of the war the time has arrived when the Board of Trade should 
make a definite pronouncement as to the policy they intend to pursue, 

Mr. Marshall Freeman, in moving the adoption of the report, said 
inventors and manufacturers, after the exercise of great patience, were 
entitled to know definitely what the policy of the Board of Trade was. 
The position was one of great difficulty,and he was bound to say the Board: 
were treating them rather unfairly. If their appeal met with no response, 
the view of the committee was that strong and united action would have 
to be taken in order to compel the Board to disclose their intentions 
With regard to the British Empire trade mark, they thought at first- 
this was a splendid idea, but now they considered it totally impractical 


The report was adopted. 
* * * * 


U.S.A. Electrical Exports. 

According to statistics compiled by the National City Bank of 
New York the value of the electrical machinery, appliances and 
instruments exported from the United States in the fiscal year 
1916-17 exceeded $20,000,000, against $30,000,000 in 1915-16 and 
$20,400,000 in 1914-15 and $6,000,000 in 1910. Included in the 
exports were dynamos, motors, electric fans, lamps, telephone ande 
telegraph instruments and wireless apparatus, &c. vel 

Of nearly $2.000,000 worth of telephones exported in 1917 more tham 
$100,000 worth went to Asia, about an equal value South America,. 
nearly $100,000 worth to Oceania, $300,000 worth to Canada and 
practically $1,000,000 worth to Europe, the total telephones exported 
in 1917 being twice as great in value as in 1912. Of the nearly $500,000 
worth of electric fans exported in 1917 the largest market was in India, 
where the boy operator of the ' punkah " holds the world's highest 
record for somnolence, while Hong Kong, the Straits Settlements, Chimay. 
Japan and even Siam show a disposition to substitute the new but reli- 
able breeze producer for the uncertain methods of earlier generations. 

Electrical apparatus of all sorts sent to Asia increased from $1.000,000: 
in 1910 to approximately £2,500,000 in 1917 ; to Africa, from $298,000 
in 1910 to over $500.000 in 1917; to Oceania, from $650,000 in 1910 to 
approximately $2,500,000 in 1917, and to South America from about. 


. $2,000,000 in 1910 to approximately $4,000,000 in 1917; while the 


total of 1917 is nearly 10 times as much as in 1900, and 30 times as much. 
as in 1890» 


‘ 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 


| Bradford.— Extensions of mains, estimated to cost £C00, are to 
'be carried out by the electricity committee. 


Sheffleld.—The Local Government Board has authorised a loan 
-Of £15,000 for sub-station equipment. 


Tonbridge.—The Council has agreed to raise a loan of £18,130 for 
extensions of the electricity works. 

The Council has applied to the Board of Trade for an order under 
Sec. 601 Electric Lighting Act, 1909, for permission to supply electricity 
‘outside the Council's area. 


GENERAL. 


Board of Trade Electric Power Supply Committee.—At the last 
meeting of Watford Urban Council the chairman of the electric 
lighting committee reported on the resolutions passed by the com- 
mittee of the Urban District C;uncils' Association, and also reported 
that he had been asked to give evidence before the committee on 
behalf of the Association. | . 

Mr. Goodrich reported that, in his opinion, the position taken by the 
U.D.C.A. was not in the interests of local authorities owning electricity 
undertakings, and that therefore he could not see his way to give evidence. 
The committee had approved this attitude and had instructed the Clerk 
со inform the Association accordingly. 

The report was adopted by the Council. 

~ In a circular letter to the Metropolitan Borough Councils the 
‘London County Council intimate that since the Conference on 
May 19, 1915, upon the subject of London’s electricity supply, the 
"whole question. so far as the І. С.С. are concerned, has remained 
` practically in abeyance. It is now stated that the Electric Power 
‘Supply Committee have arrived at certain preliminary conclusions, 
-and are now about to take evidence from authorities interested. 
The Special Committee of the L.C.C. realise the difficulties of putting 
forward, m present circumstances, any comprehensive scheme, either 
for the County of London or for Greater London, but they feel that 
the time has arrived when public authorities in London, either 
owning or having powers of purchase in respect of electricity under- 
takings, should meet in order to discuss the whole situation as it 
affects Greater London. With this object the Special Committee 
would be glad to have an opportunity of conferring with the Metro- 
politan Borough Councils. 

y We understand that the Conference will be held at an early date 
and some of the Borough Councils have appointed their delegates. 

® Bristol.—The electrical committee has reported on the question 
of the salaries of the staff of the electricity department. 

. At present the salaries amount to £7,968, thoso under £165 amounting 
to £4,145, and those of £156 and over, £3,823. The committee recom- 
mend the Council to authorise them to deal with the salaries of members 
of the staff receiving between £156 and £500 per annum witbout sub- 
mitting individual cases, in the same way that they can now deal with 
salaries up to £156 ; and to fix from time to time the salaries of all such 
officers under their control so long as the advances do not exceed in the 
aggregate а sum t» be allowed cach year by the Council. It is proposed 
that the sum to be allowed for the year ending March 31, 1918, shall be £500. 

Electricians’ Wages.—W orkmen and junior officers of municipal 
electric supply departments are reported to have joined up in the 
Electrical Trades Union to a Jarge extent, and the Union, with the 
National Union of General Workers, is bringing pressure to bear 
upon the Ministry of Labour with a view to securing a 48-hour week 
and increased normal pay equal to what is claimed to be paid in the 
Post Office, Dockvards and other Government works, and the awards 
of the Committee on Production in the engineering trades. 

The question was considered by the Associated Municipal Engineers 
(Greater London) recently, and it was decided that steps should be taken 
to secure an agreement between the authoritios and the, Uniens; hat 
each municipal authority in Greater London owning an electricity under- 
taking be asked to appoint two (municipal) representatives and their 
chief electrical engineer to form a body to treat with the Electrical Trades 
Union in respect of uniform payment and conditions for electricians at 
power stations on the basis of the Union trade card, and in respect of 
the settlement of the war wages to be added to the wages which may be 
agreed, and with the National Union of General Workers for consideration 
of the wages of the semi-skilled and unskilled men employed at power 
stations, &c. | 

Epsom.—At the last meeting of the Urban Council, Mr. Т. N. 
Young, engineer to the waterworks and acting engineer to the elec- 
tricity undertaking, reported that since the last meeting circum- 
stances had arisen which would affect the financial position of the 
electricity undertaking through the great advance in the price of 
fuel oil from 2148. per ton to 3418. per ton, and it was also difficult 
to obtain supplies. 

. In Mr. Young's opinion, the only solution was to convert the Diesel 
engine for burning tar oil, supplies of which could be obtained at 1148. 
per ton delivered to the end of March. By adopting that system there 


would be a loss of £200 on the waterworks undertaking and a gain of 
£1,000 on the electricity undertaking, thus making a total gain of £800. 

The report was adopted. 

Hackney (London).—In 1914 the Council entered into a contract 
with the General Electric Co. for the supply of arc lamp carbons 
of different dimensions, at 60s. and 70s. per 1,000 pairs. Recently 
the company pointed out that in August, 1914, almost all their 
output of carbons had been taken over for Government purposes, 
but in spite of this they arranged to supply the Council with suffi- 
cient carbons to meet urgent requirements; also that owing to the 
increase in the price of material, &c., the ruling prices per 1,000 pairs 
are now £12. 48. 6d. and £10 respectively, and that if they had to 
complete the contract at the original contract prices, they would 
incur a serious loss The company in these circumstances. offered 
to supply carbons of different dimensions, in substitution for the 
outstanding balance of the carbons specified in the contract. The 
Electricity Committee offered to relieve the company of the com pletion 
of the contract, provided it agreed to supply the Council with 600 
half-watt lamps within one month of the removal of the public lighting: 
restrictions. The company accepted the offer, the 600: half-watt 
type lamps to be supplied at the list price in force on the date on 
which delivery is made, subject to a discount of 28 per cent. 


Hebden Bridge.—The Urban Council has entered into a seven 
years’ agreement with Halifax Corporation for a supply of electricity 
in bulk. Halifax Corporation has a reducing station at Hebden 
Bridge, and the Council of the latter district will lay the cable from 
there to the electricity works, but Halifax will supply the mains, 
plant and apparatus 


The Future of Electricity and Gas Supply.—In the course of his. 
presidential address at the recent meeting of the Wales and Mon- . 
mouthshire District Institution of Gas Engineers and Managers, 
at Briton Ferry, Mr. J. Mogford referred to the question of the 
competition between gas and electricity. 

According to the ‘ Gas World," Mr. Mogford said it was well, in the 
interests of both supplies, that a spirit of rivalry should be maintained, 
but there were limits within which such rivalry should be confined. 
Personally, he confessed to being & firm adherent to the opinions ex- 
pressed by the late Mr. J. G. Newbigging in his address to the Manchester 
Institution in 1914. The two supplies were applicable to precisely the 
same uses. Both were indispensable to the comfort and well-being of 
the community, and for national economy and the welfare of the general 
public. The users of both commodities should be able to obtain sound 
impartial advice a3 to which was best suited to particular requinements. 
One could not but agree with Mr, Newbigging that '' the avoidance of 
rash and unfair competition would result in the saving of largo sums of 
money, make for better efficiency, and give greater satisfaction to the 
public whom we serve." The proposed linking up of electrical under- 
takings and its probable effect upon the gas industry was a matter which 
should command the attention of every gas engineer. The present 
proposals of the electrical industry might not have a serious effect on 
the largest gasworks, but medium-sized concerns would find that the 
resultant economios in electrical supply would accentuate the already 
keen competition, and smaller undertakings, wherever the high tension 
connecting lines touch or pass through their districta, may be faced 
with competition which may prove disastrous. Provision of a cheap 
supply of light and fuel would be of such importance in the coming 


. commercial renaissance that Government departments would be com- 


pelled to give prominence to the question of gas and olectricity supply. 
In any case, the interests of tho industry should be protected by the 
formation of district committees for discussing the subject on the lines 
adopted by the electrical industry. Nine years ago he ventured to 
place before them в suggestion for the inter-connection of gasworks 
in the district. Many parts of the area had since been lit electrically, 
and were lost to the gas industry. Those installations would presently 
be incorporated in the larger scheme and linked up t» central generating 
stations. The proposal of the electrical industry in South Walee was 
to link upthe existing generating stations at Llanelly, Swansea, and Neath, 
and, subsequently, to connect up the valleys. Note was being taken 
of the large steam engines which are used in the distriot as prime movers 
for mills, &c., and also of the comparatively large electrical generating 
stations at collieries and works throughout the area. А feature which 
was of more interest to the gas engineer was that the smelting works con- 
sume large quantities of metallurgical coke, considerable quantities 
of which are produced in. beehive and other non-recovory ovens. These 
ovens are now being replaced by modern ovens fitted with recovery 
p This combination of circumstances was interesting from the 
ighting, heating and power point of view. After quoting from tho 
Lancashire and Cheshire report on the linking up of electrical under- 
takings, Mr. Mogford said that the time had fully come when the supply 
of light, heat and power to an industrial district should, in tho interests 
of the trade of the nation, be obtained by the destructive distillation 
of coal, the recovery of its valuable by-products, the complete gasifica- 
tion of such of the residue as was not required for metallurgical purposes 
the distribution of gas of such composition as investigation should 
prove to be most suitable for general purposes, and the distribution of 
electricity generated by means of internal combustion engines. 
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Walsall —The award of the committee on Production regarding 
за application by employees of the Walsall Corporation Electric 
Supply Department, is to the effect that the war bonus of 98. per 
week is to be increased to men of 18 and over to 12s. per week, 
and youths under 18 get a further advance of 1s. 6d. a week. 

Willesden.— The rate collectors are each to be paid £20 per annum 
for collecting electricity accounts. A supply cable is to be extended 
at a cost of £350 for the Williamson's Kinematograph Co., and 
it has been decided to purchase a 100 x.v.4. transformer for 
supply to some works and to erect a new switch pillar to control 
the Melrose-avenue transformers at a cost of between £50 and £60. 

The North Metropolitan Electric Supply Co. recently stated ita 
terms for supply of elctricity in bulk for a minimum period of 15 
years, but the Electricity Committee is not satisfied with the offer, 
and the company is to be asked to supply current in bulk for three 
years from March 31 next at the prices now being paid under the 
agreement dated March 31, 1910. 


LIGHTING AND INDUSTRIAL POWER. 


Aberdeen.—The Corporation has entered into an agreement 
with Messrs. J. M. Henderson & Co., who have decided to install 
an electric steel furnace. 

It has been decided to increase the charges for electric current 
by 15 per cent. 

Firmingham.—It has been decided to light 90 additional lamps 
at dangerous crossing; «n the tramway route, of the city. 


Cardiff.—It has been decided by the Tramways and Lighting Com- 
mittee to light 80 further street lamps. 

The price of electric current for lighting has been increased by another 
5 per cent., making 25 per cent. over the pre-war ra: c. 

Harrogate.—The Acting Chief Constable of the West Riding 
has authorised the lighting of 200 electric street lamps within the 
borough, and leaving the question of a possible further increase in 
abevance. 

Italian Hydro-Electric Scheme:.— Turin municipality are con- 
sidering a project for a new 20,000 kw. hydro-electric station in 
Valle del Orco. The scheme comprises two basins with capacities 
of 7 million and 15 million cubic metres respectively, and the total 
cost is estimated at £1 629 600. 

It is also reported that a recent Government. inspection of the water 
courses in proximity to Italian railway lines shows that. sufficient water- 
power exists for the electrification of numerous lines, thus economising 
uel. 

Swiss Hydro-Electrie Power for Germany.—The “ Morning Post "' 
reports that ' the Swiss Federal Council has authorised the Motor 
Co. (Ltd.) to deliver 12,000 additional kw. of electrical energy, 
being the extra output of its generating station at Laufenburg, 
to the Lonza.” The Lonza is said to be identical with the " Kriegs- 
chemikalen A.G." a purely German company. 


ELECTRIC TRACTION. 


Edinburgh.—The Corporation have decided to apply for a pro- 
visional order to authorise the construction of a tramway to South 
Queensferry after the war. 

In a preliminary report by the Burgh engineer two routes are indicated, 

e route, by way of the Dean Bridge, is over three miles with five miles 
on private land. The other route, by way of Comely Bank, would be 
Ji miles with 5 miles on private land. "The overhcad trolley system, 
of traction is recommended. 


Moreeambe.— The Corporation has decided to apply for powers 
to employ electric or some other form of mechanical traction on the 
tramways which are operated by horses. 


Neweastle.—The town improvement and streets committee 
Tecommends the purchase of a second electric tipping wagon for 
the removal of house refuse. 

The acting city engineer reported that in view of tho shortage of 
horses and labour at present, together with the increased cost of hired 
cartage, the committee should purchase an electric wagon, which would 
cost £1,123 10s. A statement was presented showing the cost of 41 
weeks’ working of the existing wagon and the cost involved in carrying 
out the same work by horse traction. This showed that tho saving 
effected by the employment of the electric tipping wagon was £195 3s. 8d. 
or 32 per cent. 

Train Lighting in India.—A serious train accident recently took 
place in India owing to the use of gas for lighting. 

It appears that a gas cylinder came adrift from underneath the coach 
of a passenger train whilst running on the Madras and Southern Mahratta 
Railway between Biccavol and Anaparthi, due to one of. the supports 

| The cylinder appears to have been fully charged with gas, and 
when it fell at one end on to the permanent way, the bogie of the moving 
vehicle caught it, crushed and forced it up through the floor of the 
carriage, where it exploded, partially wrecking the carriage and seriously 
injuring several of the occupants. 
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West Ham.—The tramways manager (Mr. Lewis Slattery) in а report: 
says :— m 

‘ It is inconceivable why no restriction is placed on competition with. 
tramways; such would not be tolerated with other municipal trading: 
departments. In my opinion all municipalities should have statutory: 
powers to license and define routes of all competitive services, if such are 
deemed requisite, and to regulate fares and fix charges for tbe main-. 
tenance of the roads traversed by such services.” 


TELEGRAPHY AND TELEPHONY. 


Telephone Work in Persia.—4An interesting gathering took place: 
at the Midland Hotel, Manchester, on Thursday evening last, when 
the staff of the firm of L. E. Wilson welcomed the safe return of 
Mr. D. G. Sumner, the chief engineer, after carrying out some im- 
portant work for the firm in Persia. Those present, especially the 
telephone engineers, were interested in his account of the difficulties: 
experienced in carrying out technical work in the far East. 


Wireless Telegraph Progress.—The London correspondent of the 
“ Yorkshire Post ” states that “ Although little information of any 
real importance has been made public regarding wireless telegraphy, 
I hear that substantial progress has been made. The various parta. 
of the Empire are now much better equipped, and with the restora- 
tion of peace it will probably be found that in radio-communication 
very little will remain to be done. Big transmitting and receiving. 
stations are being erected near Stavanger and Naerbo, in Norway, 
with a view to direct wireless connection with the United States, and 
in a few months the installation should be ready for service. A 
powerful station is also in course of construction 'in Italy. Ship- 
owners are complaining that they are compelled to use the Marconi 
Co.'s system, and pay a monopoly price for it. 


IMPERIAL NOTES. 


South Afriea.—Tn view of the assertion that the development of 
local industries is handicapped by the cost of supplies, the president 
of the Chemical, Metallurgical and Mining Society of Johannesbur 


suggests the creation of a scientitic investigation department. 


Sydney (N.S.W.).—The Municipal Council has authorised the city 


electrical engineer (Mr. H. R. Forbes Mackay) to visit the United 
States and Canada in order to make himself acquainted with the 
latest developments in electrical power distribution. z 


FOREIGN NOTES. 


Brazilian Manganese.— The Minister of Public Works has received 
infoznation of the discovery of important manganese deposits аё 
Soledada, in Para. It is stated that analysis of specimens shows 
57 0 per cent. manganese. 4 


4 


Electric Railway Material in U.S.A.—It is reported that the price of 


electric railway material in the United States is increasing. 

Rails are said to have increased 100 per cent. over normal prices; 
Quotations are now $55 a ton for delivery а year hence, and for short- 
time delivery $75 а ton. Two years ago steel rails wero selling at 838-20: 
There is an even greater advance in special track work, the increase 
being fully 200 per cent. Copper for repairs to trolley and electric 
equipment has nearly trebled its normal price. Copper trolley wire is. 
now quoted at 38 cents a pound, compared with 17 cents in 1915. Copper 
feeder cable has advanced from 18 cents to 34} cents a 
same period. 


MISCELLANEOUS. 
Electrical Company's Employees and Vegetable Growing —With 


pound in the- 


the object of stimulating interest in the cultivation of vegetables- 
and flowers amongst their employees, the Chloride Electrical Storage: 


Co., of Clifton Junction, recently held a show at their works. 
When the idea was first mooted à committee was formed of workmen: 


representing every department of the works, with Mr A. S. Barnard as. 


chairman, and Mr. E. A. Bradford, secretary. The result of their efforts. 
was seen in the fine exhibits at the show opened by Dr. E. Hopkinson 
(deputy chairman of the firm). There was a large attendance of work- 
people with their familics and friends. The show was held in the new: 
Canteen and Women’s Welfare Department. The exhibits of vegetables 
were of a high quality, and there were some fine cut blooms in the rose. 
and dahlia section. An exhibition of needlework attracted much 
attention, as did the section sot apart for bread, cooked food and bottled: 
fruits. During the afternoon tea was provided, after which the prizes 
were distributed on the lawn in front of the offices. Almost the entire: 
vegetable produce exhibited was afterwards sent to a naval base for the- 
use Of sailors at sea. 


Engineers’ Wages.—The National Committee on Production will. 
shortly hear applications for increases in wages under the agreement 
of the engineering and shipbuilding trades. At present a war bonus- 


of 15s. рег week is paid. Ап increase of 80 per cent. is demanded, - 
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Federation of British Industries.—A meeting in furtherance of 
‘the objects of this Federation was held at Leeds on Tuesday when 
an important speech on commercial and industrial reconstruction 
was delivered by Sir Algernon Firth. | 


Household Coal Distribution Order.—It should be noted by the 
publie in the Metropolitan area that all reg'stezed coal merchants 
have a stock of requisition forms, under the Household Coal Dis- 
&ribution Order, for every kind of house or premises. 

Application should be made by consumers to their usual merchant 
for these forms and further explanatory information. Any information 
‘which cannot be obtained in this way can be afforded by the Local 
Соз! Overseer for the district in which the consumer resides. Each 
Jocal authority in the Metropolitan area has appointed a Coal Overseer, 
‘whose address can be obtained from the coal merchants. 

Munitions Tribunal Case.—At Belfast last week the local tribunal 
had before it the adjourned charge preferred by the City Corporation 
against 32 employees in the electricity department. 

It will be remembered that the charge was that the men had con- 
travened the Munitions of War Act, 1915, by taking part in a strike in 
-onnection with a difference as to the terms or conditions of employment 
witheut such a difference having been reported to the Board of Trade, 
and 21 days elapsing without the matter being referred for settlement 
by the Beard of Trade. 

Mr. A. J. Lewis for the Corporation, said he was very glad to be able 
'£o inform the Court that since the order adjourning the cases who made, 
‘the men, in accordance with their undertaking, had returned to work, 
and there had been no cause of complaint against them since. 

The President raid that, having regard to the hopeful signs which 
‘had been mentioned, he did not want to be severe on the men, and the 
cases were adjourned for another six months, to see if they would keep 
'£heir undertaking. 


Leaving Certificates. — The Minister of Munitions (Mr. W. Churchill) 
Љав fixed Oct. 15 as the date on which the abolition of leaving certifi- 
-cates shall come into effect. | 

In an appeal to munition workers by the Trade Union Advisory Сот- 
‘mittee it is stated that on Oct. 15 workmen will be free to leave for other 
war work after giving their employer a week's notice, unless a longer 
' period is provid >d by their existinz contracts of service. If large numbers 
‘of men leave their work suddenly and a big movement of workpeople 
€akes place, thore is danger that the output of urg»nt munitions may be 
dislocated and the men at the front will suffer. We, therefore, appeal 
on behalf of the Trade Union Advisory Committee to all workmen not 
‘to change their employment without definite and substantial grounds, 
and to show that the output of munitions will not suffer by the abolition 
wf leaving certificates. 


Prohibited and Restricted Imports.—Corrections to lists of pro- 
(hibited and restricted importe have been published. 
| Amongst the new classifications аге: Prohibited—Lamp. holders, 

(brass or ebonite, with or without switch or key. 

General Licence—Brass screw parts for use on telephones, and tele- 
phones and telephone parts (except brackets and parts thereof). 


Theft.—At Nuneaton last week a miner named Wm. Docking 
was sentenced to three months imprisonment for stealing lls., 
tthe moneys of Nuneaton Corporation. 

The Town Clerk prosecuted, and 8tated that for some time past the 
electricity slot meters had been tampered with and money extracted. 
Prisoner had procured a key and gone about emptying slot meters. 
“There were 18 cases altogether, but he only proposed to go into three, 
the amounts involved being £1. 158., for which defendant's solicitor had 
sent a cheque. Prisoner’s parents had offered to refund the whole of 


the money, £8. 4s. 
Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country ( ) during August, 
1917, and (>) the aggregate figures from Jan. 1 to Aug. 31, with in- 
«rease or decrease compared with corresponding periods of 1916 :— 
Electrical machinery: (a) £82.676 (inctease £8,930). (b) £931,606 (increase £122.5581) 
@ncluding generators and motors other than for aeroplanes. motor cars and cycles, (а) 
£23,549 (increase £1,715), (5) £175,444 (increase £34.468) ; апі electrical machinery un- 
enumerated. (а) £59,127 (increase £7.265), (b) £755,162 (increase £83,090); telegraph 
ani tele shone cables other than submarine, (а)Ё1.15% (decrease £702), (5) £50.435 (decrease 
£4,756); telegraph and telephone apparatus. (а) 1,981 (decrease £482), (b) £21,366 (de- 
crease £189.326); other electrica! wires апі cables, rubber insulated, (а\ £1,729 (decrease 
£3,890). (6) £30.484 (decrease £52.471) ; with other insulations, (а! £1.598 (decrease £235), 
(4) £3.530 (increase £1,482); cartons, (а) £3 223 (decrease £2.075), (А) £54,393 (decrease 
£15,634) ; eiow lamps. (и) £825 (decrease £29,800). (b) £65.647 (decrease £126.668) ; arc 
amps алі electric searchliehts, (a) £59 (increase £59), (6) £97 (increase £97) : parts of arc 
lamps алі searchliehts (other than carbons) du) £17.175 (increase 24.883), (b) £86.179 
(increase £16,256); primary and stcondary batteries, (а) £23,885 (increase £9,326), (b) 
£212,573 (increase 682.676); meters апі measuring instruments. (а) £790 (decrease 
£9,326) (b) £22,597 (decrease £12,327); switchboards, (a) nil. (^) £481 (increase £224) ; 
electrical zo2is and apparatus unenumerate і, (2) £44,938 (increase £20,021), (5) £353.444 
(increase £129.530). Total oi electrical goods and apparatus other than machinery and 
uninsulated wire, (a) £97,318 (decrease £12.137), (5) £906,295 (increase £151.919. 
. Exports.—The exports of electrical machinery, material, &c., (7) 
b August, 1917, and (4) from Jan. 1 to Aug. 31, with increase or 
crease compared with corresponding periods of 1916 were as follows: 
Electrical machinery, (а) £136,710 (decrease £] 1.859), (А) £1,006.595 (increase £72.277) 
includine railway and tramway motors, (а!) £1.624 (increase £2.471), (6) £22.847 (increase 
£33): other wenerators and motors except for aeroolanes, rhotor cars and cycles. (а) 
£37.185 i:ncrease £2,067), (b £599,695 (.ncrease £54,361) ; and electrical machinery un- 
enumerate i, (a) £44.920 (2ecrease £16.385) (5) £384.080 (decrease 212.173); telegraph 
апі telephones cable, submarine, (a) £15,517 (decrease £101,846), (b) £129,088 (decrease 
€242,519» ; other than suc marine, (a) £28.967 (increas? £11 633), (6) £521,087 (increase 
£181,690:: teiezrap- and telephone apparatus. (a! £29 536 (increase £6,724). ib) £180,521 
(increase £5,970), Other electrical wires ani cab.es. rubber insulated, (а) £4,622 (decrease 
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£43,319, (b) £164,219 (decrease £175,070) ; with other insulation, (a) £29,759 (decrease 
£28,318), (b) £229,315 (increase £324,227! ; carbons, (а) £4,292 (increase £3,067), (5) 
£20.173 (increase £12,753); glow lamps, (а) £11,324 (decrease £9,859), (b) £92,998 (de- 
crease £31,438); arc lamps and searchlights, (a) £6,087 (increase £5,760), (b) £17.517 
(increase £11.358) ; parts of arc lamps and searchlights (other than carbons), (a) £9,036 
(increase £8.383), (5) £54.806 (increase 242,757; primary and secondary batteries, (a) 
£15.106 (decrease £14,959). (5) 108.177 (decrease £79,935) ; meters and measuring imple- 
ments, (a) £13,556 (decrease £4,529), (b) £95,546 (decrease £43,748) ; transformers, (a) 
£5,388 (decrease £5,995), (h) £48,953 (decrease £19,512) ; switchboards, (a) £6,010 (in- 
crease £1,425), (b) £27,590 (decrease £13,836); electrical goods and apparatus unenu- 
meratod, (4) £78,942 (increase £19,496), (b) £462,009 (increase £30,067). "Total of elec- 
trical goods and apparatus, other than machinery and uninsulated wire, (a) £257,172 
(decrease £122,337), (5) £2,151,999 (decrease £645,600). 


EDUCATIONAL... | 


University of London, University College.—Prof. J. A. Fleming» 
M.A., D.Sc., F.R.S., will deliver a public lecture on “ The Work 
of a Telephone Exchange,” on Wednesday, Oct. 17, at 5.30 p.m., 
and a course of six lectures on ‘‘The Principles of Modern Tele- 
graphy,” on Fridays, at 5 p.m., beginning Oct. 26, 1917. The 
public lecture is open without fee or ticket, and the course is open ' 
both to members and non-members of the University. Application 
for tickets of admission should be made to the Secretary, Gower- 
street, W.C. 1. | 

King's College (University of London).—There are complete courses 
of study (extending over three or four years) in civil, mechanical and 
electrical engineering for the engineering degrees of the University 
of London and for the diploma and certificate of the College. The 
four years’ course provides, in addition to the academic training, 
opportunity for practical training in ** works.” Considerable addi- 
tions have been made to the engineering department, including a 
large drawing-office and lecture rooms for the mechanical and civil 
engineering departments, and lecture theatre and rooms for research, 
including wireless telegraphy, for the electrical engineering depart- 
ment. There are five well equipped laboratories for the purpose of 
teaching and research. The next term begins on Oct. 3. Full 
particulars may be obtained from the Dean, or the Secretary, King’s 
College, Strand, W.C. | 

Armstrong College, Newcastle-on-T yne.—The session 1917-18 will 
commence on Sept. 24. Full courses leading to the degree of B.Sc. 
in engineering are provided in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining and metallurgy, &c. 
Particulars can be obtained from the secretary, Mr. F. H. Pruen, M.A. 


Manchester Municipal School of Technology, University of Man- 
chester.—At this school there are courses leading to the Manchester 
University degrees (B.Sc.Tech. and M.Sc.Tech.) in the Faculty of 
Technology in the departments of mechanical, electrical and sanitary 
engineering, chemical industries, textile industries, printing and 
photographic technology and architecture. Prospectuses may be 
obtained from the Registrar. | 

Battersea Polytechnic.—In the electrical engineering department 
there are day courses for the B.Sc. (Eng.) of London University and 
for the Polytechnic diploma. There are also evening courses in 
d.c. and a.c., electrical design, generation and transmission, elec- 
trical costa, electric lighting and illuminating and electric traction. 
Sectional calendar ld., post free 2d. Calendar of evening classes 
gratis on application to the secretary. 


Dudley Technical School.—The Dudley Education Committee state 
in their annual report that there has not been at any time so large 
an influx as at present of young and new students to the Technical 
School for whom industrial and commercial training was so necessary. 
The war had given a great impetus to the cause of technical education 
and would probably result in a new apprenticeship scheme for train- 
ing skilled workmen in which properly equipped technical schools 
would take a large part 


Institute of Chemistry.—The regulations for the admission of 
students, associates and fellows of th» Institute of Chemistry, which 
were revised in July last are now available in pamphlet form. 


TENDERS INVITED AND ACCEPTED. 


Converti:g Plant and Switchgear. 

KiRKCALDY Corporation invites tenders for the supply and erec- 
tion of converting plant and switchgear. Forms of tender from the 
borough electrica! engineer, and tenders to Town Clerk by Oct. 2. 


Electrical Stores. . 

Tenders are invited for six months supply of electric fittings to 
the Midlothian and Peebles District Asylum, RossLYNLES. Forms 
of ten 'er from the clerk and treasurer, 19, Heriot-row, Edinburgh, 
to whom tenders by Oct. 1. 

Buildings, &c. 

WOLVERHAMPTON Electricity Department require tenders by 
Oct. 5 for pump-house buildings and reinforced concrete foundations 
for cooling towers. Forms of tender, &c., from Mr. H. Vale, Dar- 
lington-street, Wolverhampton. 


Poids 
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* AyLESBURY.— The Council has accepted the tender of Webster & 
Cannon for the extension of the electricity station buildings. 


. BRADFORD.— The tender of the Brush Electrical Engineering Co. 
for the supply of an 800 k.v.a. transformer has been accepted by 
the electricity committee. 


KETTERING.—The Council has accepted the tender of Siemens 
Bros. & Co., for the supply of feeder cable, feeder pillar, &c., at 
£1,736. 18s. 3d. 

Mesars. Johnson & Phillips tendered at £1,703. 13s. 8d.; W. T. Henley'8 
"Telegraph Works ('o., at £1,788. 10s. 7d.; British Insulated and Helsby 
Cables, at £1,790. 6s. 8d.; (allender's Cable and Construction Co., at 
£1,827. 48. 6d.; №. T. Glover & Co., at £1,838. 16s. 4d.; Macintosh Cable 
£o., at £1,753. 8s. (incomplete tender); Pirelli General Cable Co., at 
£1,103. 5s. (incomplete). ө 

PorLAR (LONDON).—The Borough Council has accepted the 
following tenders: Herbert Morris, Ltd., overhead crane for sub- 
station, £447; Aiton & Co., steam piping for turbine generator, 
£224. 10s. 


ToNBRIDGE.—The following contracts have been sealed by the 
Urban Council :— 


Western Electric Co., cables ; Ed. Bennis & Co., stokers, &c.; Willans & 
Robinson, Diesel engine and dynamo; Verity’s, Ltd., extension to 
‘switchboard. | 


. Government Contracts.—The following tenders were accepted by 
the British Government Departments during August :— 


War Office. —Houghton- Butcher Mfg. Co..dry batteries; T. & J. Hughes and F. Restall 
(Ltd.). battery boxes; Bullers Limited, Butterworth & Dickinson, Douglass Bros. and 
©, Wilson & Co., insulator brackets; British Insulated & Helsby Cables, Callender's 
& Construction Co., W. T. Glover & Co., W. T. Henley's Telegraph Works Co. and Hooper’s 
‘Telegraph & India Rubber Works, electric cable and wire; Medical Supply Association, 
X-ray couches; General Electric Co.. dynamos; St. Helens Cable & Rubber Co. and 
Siemens Bros. & Co., ebonite rod; Cavendish Electrical Co.. X-ray equipment; Elm 
Works (Ltd.), Eveson Bros., E. Stevens (Ltd.) and J. Stevens (Ltd.), electric light fittings 
‚аг accessories; British Thomson-Houston Co., electric lamps; Electric Construction 


Co., electric motors; Harland Engineering Co., electrical plant; General Electric Co. , 


“Switches, 
India Office. —T. Locker & Co., copper wire; Stothert & Pitt, cranes; R. Johnson & 
Nephew, Whitecross Co. and British Insulated & Helsby Cables. wire. 
ost Office. —British L. M. Ericsson Mfg. Co. and Siemens Bros. & Co.. telegraph appa- 
fatus; Automatic Telephone Míg. Co.. British Insulated & Helsby Cables. British L. M. 
* Ericsson Mfg. Co., Peel-Conner Telephone Works, Siemens Bros. & Co., Trornton-Pickard 
Mfe. Co. and Waltham Cross Joinery Co.. telephone apparatus: Siemens Bros. & Co. and 
"Teleeraph Construction & Maintenance Co., submarine cables; British Insulated & 
Helsby Cables, Hackbridge Cable Co., India Rubber, Gutta Percha and Teleeraph Works 
‘Co. and Telegraph Construction & Maintenance Co., telegraph cables; British Insulated 
& Helsby Cables, Johnson & Phillips, New Gutta Percha Co., Teleeraph Construction & 
Maintenance Co., Union Cable Co. and Western Electric Co.. telephone cables: British 
Ever-Ready Co., dry cells; Victoria Rubter Co., indiarubber; C. MacIntosh & Co., 
insulator rings; Bullers Limited. stay swivels: Bolton & Sons, Shropshire Iron Co. and 
F. Smith & Co. (inc. in London Electric Wire Co. & Smiths), bronze wire; T. Bolton & 
‘Sons, Elliottis Metal Co. Johnson & Nephew. Е. Smith & Co. (inc. in London Electric Wire 
Co. & Smiths) and Wilkes, Sons & Mappleteck, copper wire ; Fuller's Wire & Cable Co., 
enamelled and flame-proof wire; British Insulated & Helsby Cables, switchboard wire. 


-APPOINTMENTS VACANT. 


A resident engineer is required on a gentleman’s estate. See 
adveriisement. 


A .head designer and an assistant designer are required for Ad- 
miralty establishment. See advertisement. 


` An advertiser requires a works electrician as working foreman for 
large controlled engineering firm in West London district. Must 
have knowledge of motors, telephones and lighting. 


An assistant lecturer and demonstrator in electrical engineering 
i8 required at the Battersea Polytechnic, London, S.W. 11. 


FINANCIAL 


MUNICIPAL ACCOUNTS. 


Gres) 


Aberdeen.—The accounts of the Corporation tramways depart- 
ment for the year ended May 31 show gross capital expenditure 
£369,392 (after. deducting £14,722 written off out of revenue. The 
total amount of sinking fund is £63,241, of depreciation and renewal 
fund £177,665 and of reserve fund £49,113. 

Revenue was £100,073 (compared with £94,328 in previous year) and 
working expenses were £64,026 (£58,197), leaving gross profit £36,047 
(£36,130). Interest required £3,475 (£4,230) and sinking fund £5,741 
(£5,519), leaving net balance £26,830. Depreciation and renewals re- 
quired £13,822 (£13,799) and special expenditure £4,243 (£2,883). Of 
the balance £5,842 (£6,464) has been placed to reserve, £2,000 (as in 
previous year) to the Common Good and £921 (£1,232) devoted to city 
improvements. Average total revenue per car-mile was 1l-81d. and 
working expenses were 7-55d. Passengers carried were 28,623,659, car 
-miles run 2,033,793 and units used 2,543,875. 

. The manager and engineer (Mr. R. S. Pilcher) says in his report there 
has been some overcrowding, even with all the cars on service, but thero 
às little hope of obtaining more cars until after the war. "Тһе decrease in 
profit. is due to increased expenses, but the fares have not been increased. 
Women drivers have been trained, so far with success, and could be 
cemployed as drivers if there is a greater shortage of men. 


і 


" Chesterfield Corporation require a chief assistant electrical en- 
gineer. Commencing salary £230. Applications to the Engineer, 
Electricity Works, Chesterfield, by Oct. 1. 


BUSINESS ITEMS. 


The address of Mr. Ernest Garton, honorary secretary of the 
British Ignition Apparatus Association, is now 9, Northumberland- 
road, Leamirgton Spa, to which all letters and communications in 
connection with the Association should be sent. 


Owing to its premises being requisitioned by the Ministry of Foqd, 
the Association of Municipal Corporations has removed to 12, New 
Court, Carey-street, W.C. 2. i | 


Messrs. Creed & Co., Ltd., announce that by the mutual agreement 
of the parties concerned the arrangements for the acquisition by 
them of the wireless interests of the Indo-Europen Telegraph Co. 
and of the Printing Telegraph business belongirg to Mr. Donald 
Murray have been cancelled. The board of Creed & Co., Ltd., now 
consists of Mr. F. G. Creed (chairman), Mr. W. Arthur Coulson, 
and Mr. Nicol Paton Brown. 


The Automatic & Electric Furnaces (Ltd.), 6, Old Queen-street, 
S.W. 1, inform us that they have taken over the Wild-Barfield 
inventions in connection with the hardenirg and other heat treat- 
ment of steel, and they are now undertaking the manufacture and 
installation of complete equipments (furnaces, quenching apparatus, 
instruments, &c.) for carrying out precision hardening. | 


Plant for Sale.—Some private electric lighting plant at the Empire 
Cinema, Porth, is advertised for sale in another column. Particulars 
from Mr. J. M. Bowman, Electricity Works, Porth, Rhondda. 


Patent Amendment.—The Igranic Electric Co. (Ltd.) give notice 
that they are applying for leave to amend the specification of patent 
No. 13,142/1909, granted to A. H. Curtis and the Adams Mfg. Co. 
(Ltd.) for "Improvements relating to electric rheostats, motor 
Starters and the like.” Notice of opposition within a month of 
Sept. 19. 


BANKRUPTCIES AND LIQUIDATIONS. 


„ An application for the discharge of Geo. Thos. Harrap, machinery 

meschant, &c., 5, Budge-row, Е.С. (lately residing at 14, Н: Папа 
Park-avenue, W. London, will be heard on Oct. 26, at Bankruptcy- 
buildings, London, W.C. 


The liquidator of the Colston Electrical Works (Ltd.), 9, Denmark. 
Street, Bristol, has been released. 


CATALOGUES, &c. | 


DISCONNECTORS AND GATE END Boxes.—Messrs. George Ellison, 
of Birmingham, have recently issued new catalogue lists Nos. 27 
and 28, dealing with disconnectors for a.c. and c.c. circuits and 
trailing cable sockets and plugs for oil break gate end boxes. 


LaBELS.—The Hughes Label Co. (Ltd.), 34, Great Titchfield 
street, W., and Enfield, have issued leaflets giving particulars of 
the name and address plates and labels manufactured by them. 
All goods are manufactured at their works, both capital and labour 
being British. —— у —© 
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MATTERS. 


Actrington.—The electricity department's accounts for the year 
ended March 31 show gross capital expenditur. £172,082 (increase 
£7,761), of which £109,638 is outstanding. 

Revenue was £35,775 (compared with £35,043 in previous year), 
and working and general expenses were £34,064 (£25,598) Interest 
required £4,702 (£4,583), and repayment of principal £6,228 (£7,628), 
tho net result being a deficit of £9,507 (£2,987). Average price obtained 
was 1-14. (1:146d.), total works costs, &c. were 1-14d.'(0-912d.) per unit, 
and capital charges 0-376d. (0-443d.). Units delivered to feeders were 
7,966,860 and sold 7,180,755 (6,734,932). Maximum load was 3,207 kw. 
(as in previous year). 

Eastbourne.—The accounts of the electricity department for the 
year ended March 31 show total capital expenditure £213,467 (in- 
crease £2,340), of which £105,861 has been repaid or provided for 
repayment. 

Revenue was £31,212 (compared with £27,567 in previous yoar), and 
working and general expenses were £16,768 (£15,705), leaving gross 
profit £14,444 (£11,861). Capital charges amounted to £13,601 (£12,773) 
and there was a net profit of £843 (against a net deficit of £911). Average 
total revenue was equal to 3-85d. (3.62d.) per unit, coal cost 0-77d. 
(0-86d.), total costs were 1:964. (2-01d ), redemption required 0-80d. 
(1-04d.) and interest 0-60d. (0-69d.) Maximum load was 1,202 kw. 
(1,371 kw.) and load factor 18-45 (14:77) per cent. Total connections 
are equal to 205,980 (189,829) 30- watt lamps. · Motors installed on con- 


1024 


sumers’ premises aggregate 928 н.р. (865 HP): Units generated were 
2,460,671 (2,309,118) and sold 1,944,528 (1,773,737). 

The report of the borough electrical engineer (Mr. J. K. Brydges) 
states there is again an enormous increase in the taxes, these being now 
£2,627, compared with £1,689 last year, and £842 the year before. The 
new 1,250-kw. Ljungstrém turbo-alternator was put into service on 
June 15 and has been in almost daily use since. By its economical 
running a saving of £127 has been effected in the cost of coal. despite an 
increase in the price of coal for four months of the vear of 20 per cent. 
for an inferior grade, The installation of the Underfeed stoker to No. 3 
boiler was completed in March and all the boilers in regular use are now 
equipped with mechanical stokers. 


Portsmouth.—The accounts of the electricity supply department 
for the year ended March 31 show gross capital expenditure £375,427 
Т of which £213,084 has been provided for redemp- 

ion. 

Income was £53,301 (compared with £50,005 in previous year), and 
working expenses and special charges amounted to £40,445 (£35,820), 
leaving gross profit £12,856 (£14,784). Instalment of principal required 
£11,124 (£10,987), interest on loans £9,985 (£10,079), income tax £186 
(£588), and interest on bank balances £667 (£417), and to make up the 
amount required to mect these requirements £9,108 (£7,288), has been 
taken from reserve. Units generated were 4,536,170, and sold 3,527,503. 
total maximum supply demanded was 2,220 kw. 


Stalybridge, Hyde, Mossley and Dukinfleld.— The following is an 
abstract of the accounts of the Stalybridge, Hyde, Mcssley and 


Dukinfield Tramways & Electricity Board for the year ended 
March 31. 


Electricity Department.—Gross capital expenditure is £328,150 (increase 
£8,964) of which £94.50] is paid off or in sinking fund. Revenue was 
£73,816 (compared with £65,767 in previous year) and expenditure was 
£43,390 (£37,212), leaving gross profit, £28.580 (£28,555). Interest 
and special payments required £14,885 (£12,622) and sinking fund 
£13,203 (£12,220), leaving net surplus profit £2.573 (£3.712). Cost per 
unit sold was 0-406d. (0-375d.) exclusive, and 0:675d. (0-626d.) inclusive of 
capital charges, and average price obtained was 0:6864. (0-661d.) Units 
generated were 30,730,400 (28,351,600) and sold 24,602,782 (24,686,231). 

Tramway | Department. — The capital spent on the tramways is 
£282,443, of which £88,159 is paid off or provided for payment. Revenue 
was £44,186 (£41,569)—9:504d. (8-785d.) per car mile, and working 
expenses were £28,934 (£26,504) — 6-224d. (5-602d.) per car mile. Interest 
and special payments required £11,618 (£9.041) and sinking fund £8,536 
(£8,019), the net result being a deficit of £5,202 (£3,667). Passengers 
carried were 10,016,837 (9,435,194), car miles run 1,115,663 (11,35,554), 
and units used for traction 1,924,236 (1,928,216). 


Yarmouth.— The accounts of the electricity supply department 
for the year ended March 31 show gross capital expenditure £127,624 
(increase £238), of which £86,293 is outstanding. 

Revenue was £18,307 (compared with £15,926 in previous year), 
and working expenses, including depreciation, were £14,176 (£13,572). 
Interest fund and income tax required £3,715. contributions to sinking 
fund being suspended, and discounts and rebates amounted to £383 
(£342), the surplus being £33. The previous year, after contributing 
£8,990 for interest, sinking fund and income tax, showed a net deficit 
of £6,978. Total maximum supply demanded was 1,184 kw., equal to 
34,533 (39.466) 30-watt lamps. Units generated were 1,679,412, and 
sold 1,322,032 (1,287,130). 


ME —————————— 


COMPANIES' MEETINGS AND REPORTS. 


D d 


BROWN, BOVERI & CO. (LTD.)—The report for the year 1916-17, 
which was adopted at the recent meeting of the company, stated that 
during the whole year, notwithstanding the increase in the selling prices, 
a large business was done. Great difticultues were experienced in 
connection with the obtaining of raw material During the year the 
organisation of the S.S.S. (Société Suisse de Surveillance Economique) 
and its subsidiary syndicates was duly developed, and the supply 
of material commenced to be regular. On the other hand, commencing 
with the summer of 1916, a great reduction of incoming material from 
Germany took place, regarding which there arose international dis. 
cussions which had a retarding influence on deliveries through the 
S.S.S. Owing to the difficult conditions, the pre-war production in 
quantity was not reached, but the money turnover and the business 
results corresponded to normal figures. The company's activity was 
limited principally to the lines produced in peace time. "The affiliated 
manufacturing undertakings, which had all worked favourably, had 
tried to develop their normal manufacturing lines as far as condi- 
tions would allow, in order that at the end of the war they could again 
get going in peace industries without important changes. Connection 
with the companies abroad during war time had been very difficult, 
and in some cases it was nearly impossible. In their difficult position 
the independent boards and organisations of all the undertakings had 
worked excellently. In the case of the electrical supply undertakings 
there arose a large demand for energy, resulting in a considerable increase 
in the amount supplied. With the water power undertakings the 
production costs remained approximately within the usual limits, so 
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that they could work favourably. With the others the extraordinary 
increase in the cost of fuel made itself felt, and the position was made 


. more difficult, as the price of current had been fixed in most cases by 


long contracts. For the Swiss Trust Companies having large foreign 
investments, the loss in exchange was a matter of considerable importance:. 
Owing to conditions in Switzerland brought about by the war, the 
question of the better utilisation of the water powers and the develop- 
ment of electric railways has been forced to the front. In connection 
with electric traction military opinion has now nothing to say against. 
it, as the danger of steam working on account of want of coal could be 
seen. Unfortunately it was impossible to proceed quickly on account 
of the great difficulties in carrying out new installations and procuring: 
machinery. For the electrification of the Gotthard Railway, the Ritom 
Power Plant and trial locomotives were in hand, but it was not possible 
to say when the latter could be completed. On the other hand, the 
Boagd of the Swiss Federal Railways had agreed to carry out trials 
with an existing locomotive in the company's possession, equipped 
with a new type of axle drive. If that type of locomotive turned out. 
successfully a gain of one or two years would result. After giving an 
explanation of the figures in the balance sheet, the report stated that 
the net profit for the year amounted to 3,099,177.47 frs. А dividend: 
of 5 per cent. on the share capital of 32 millions absorbed 1,600,000 frs., 
leaving 1,499,177.47 frs., and after certain adjustments, the available: 
balance was 1,359,207.60 frs. А sum of 200,000 frs. was carried to the 
general reserve fund, and 200,000 frs. to the workmen’s benefit 
fund; 250,000 frs. was paid in bonuses, and it was agreed to 
distribute 640,000 frs. as a 2 per cent. extra dividend on the shares, 
and to carry forward 69,207.60 frs. It was also agreed to increase the 
general reserve fund by 200,000 frs., in view of the proposed increase of 
capital. In view of the outlook for the future the shareholders sanc- 
tioned an increase in the capital by 4 millions to 36 million francs. 


VICTORIA PALLS & TRANSVAAL POWER CO. (LTD.)—Mr. A. E. 
Hadley, acting chairman and managing director, presided over the 
meeting last week, and stated that the net earnings wero £70,000 higher 
than in the previous year. That satisfactory result enabled the directora 
to declare & dividend in respect of the year 1916 of 5 per cent. on the 
Ordinary hares and to raise the dividend on the Participating Preference 
shares to the full amount to which they could become entitled, namely, 
10 per cent. The board transferred £150,000 to reserve. That fund 
was available to meet contingencies which might arise, to improve the 
propertv, &c. After making that provision for reserve and paying the 
dividends, there remained £72,425 to be carried forward. After analysing 
the accounts he said that the redemption of Debentures had caused 
a decreasing Debenture interest from £232,556 to £224,815. The position. 
with regard to excess profits in the United Kingdom was clearer than 
last year, the pre-war percentage on capital having meanwhile been 
settled, and it had not been considered necessary to make any provision 
under that head in the 1916 accounts. "The net earnings, after meeting 
а substantial increase in African taxation, but before providing for 
British income tax, Debenture charges and depreciation, had increased’ 
by £70,000, and after mecting the additional cost of these charges the 
amount carried to the balance-sheet was £254,607, compared with 
£223,080 last year, an increase of £31,527. Since the close of the accounts 
the financial legislation in South Africa had been greatly modified, 
throwing a heavier burden on the taxpayer. The modifications, while 
involving a reduction in the rate of the old Income tax, impose a dividend, 
tax, together with an excess profits duty, at tho rate of 25 per cent., 
calculated on the same general principles as adopted by this country. 
The taxation was retrospective, so as to apply partly to 1916, and a 
provision had been made to meet the charge in the accounts before them. 
Shareholders would be aware that the Finance Act of 1916 provides 
that in cases where United Kingdom and Colonial income taxes have 
been paid on the same income a repayment of part of the United Kingdom 
tax, equal to the rate of the Colonial tax up to 1s. 6d. is recoverable. 
The Act operated for the first time in respect of the fiscal year ended on 
April 5 last, but as no repayment had yet been received, the claim being 
under consideration, no credit had been brought in the accounts. 

Mr. Hadley said that the station generating plant for electric power 
and compressed air had run successfully and been well maintained 
during the year. The overhead transmission and distributing lines and 
the consumers’ sub-station plant, together with the compressed air pipe 
line, had been operated satisfactorily and had been kopt in & good state 
of repair. There has been no extension to the generating or distributing 
plant, other than а small pole line extension to a new consumer 
in the Brakpan area, the Sub Nigel Co, the capacity of 
the generating plant being 270,680 н.р. Tho quantity of water 
for condensing purposes accumulated in the dams at the various generat- 
ing stations remained normal and showed no sign of shortage. The 
supply of engineering spare parts had presented difficulties, owing to- 
the shortage of supply from this country, but that had been overcome 
in some cases by the company's own engineering workshops, while the 
provision of general engineering stores had in spite of the difficulties of 
supply, been maintained. The prosperity of the company being 80 
closely interwoven with that of the gold mining industry on the Rand, 
they had reason to follow with feelings of admiration the successful 
manner in which, in spite of the difficulties created by the war, the output 
of gold and the general activity of the mines had been maintainedi 
The foresight and energy displayed by those responsible for the conduct 
of the mines, assisted by the sympathetic attitude of th» Imperial and 
Union Governments, had enabled the difficulties of obtaining the 
necessary materials to be overcome, and had prevented the supply 


of gold from the reef, so essential to the conduct of the war, from falling: 
away. 
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THE ROUND TABLE. 


By ** KVA.” 


EvENT ОР THE WEEK.—C.A.V. give their new electric 
:Starter а push off with a Press visit to their Acton works. 
‘The next item I hope will be a Press visit to their electric 

vehicle motor shop turning out 1,000 a day ! 
* * ж x | 


THis WEekk's CHESTNUT.—Examination question: State 


"what you know of Copernicus and Galileo. Bright ycuth’s 


answer: Copernicus is a mixture of copper and nickel, and 
Galileo cared for none of these things. 
* * * * | 
The difference between the peaccck end the stork is that the 
peacock is a verv fine bird, but it takes the stork to deliver the 
goods.— Мг. Goodwin, at the C. A.V. Press Luncheon. 
* * * * 


Mr. Goodwin also seid, at the aforesaid luncheon, thet the 
British Press had done wonders for the British magneto ; 
‘there would-be so many British magnetos—two or three 
times the supply to meet demand—that there was no fear 
of any orders going to Germany ! 

* * * * 

From a daily paper :— i 

“ Most scientists,” a New Cross correspondent, aged 12, informs 
: me, “ admit that electricity is a state of movement (acceleration, 
» deceleration, or escape) of the electrons within а body, or that it 
is a state of strain of the ether which pervades all matter.” This 
: apropos of a recent paragraph on thunderbolts. I hasten to make 
' the assurance public. Youth will not be denied—but future corres- 
; pondents on this subject will. 

* * * * 

Miss Ada Ward, A.L.A., acco:ding to the “ Huddersfield 
. Examiner," has been lectuiing in Canada and U.S.A. and 
writes home to desciibe a thunde:storm in Saskatchewan :— 

Suddenly a great arch of electricity spanned the scene, and shafts 


- of light ran from it in every direction. It is impossible to make you 


realise. I am glad I have lived to see it. I understand the legend 


: of the Valkyrie, the rainbow bridge into Valhalla. I can understand 
. angel hosts and heavenly messengers. But there is a serpent in the 


. climatic Eden, the possibility of cyclones and electric storms. All 
at once it got unbearably hot, the sky became black and a regular 
‘-eyclone of wind rushed down on the village and seemed to sweep 
everything before it. -Clouds of dust filled the air and the rushing 
of the wind was like Pentecost. There were tongues of fire, too. 
-Sheets of flame lit up the whole heavens—a curious mixture of 
: sulphur and magenta colours. It was awful. I just lay quite still 
-on a sofa, while the wind played the dickens with everything. I 
. thought it would carry the house away bodily. Then came the rain, 
‚ tons of it. It was fierce ! 
I must get Miss Ward to wite up a “ һо; circuit ” in a 
. cable tunnel when she comes back ! 
ж ж * * 
THIRTY-SEVEN YEARS А0, 
[From THE ELECTRICIAN, September 25, 1880.] 

Tourists’ TRoUBLES.—Although the Eastern Company's station 
- at Porthcurnow has been built over 10 vears, it is surprising how 
few of the visitors to the Logan Rock and the Land's End know of 
its existence until they see on their way from the former to the latter 
place. Much amusement is caused by the passing comments, 
** What's this great place," says he? “А telegraph office," says 
. another, " The guide called it the station." ‘‘ Telegraph office 
your grandmother," says the first again; ‘‘ what do they want of 
. Such a big place as this for a telegraph station ? " in such a tone as 
if he felt hurt at heing imposed on. A halt and consultation is then 
. made, with the result that the name of some friend is thought of, 
. and a telegram is to be sent to satisfy their curiosity, and so the 
Postal Telegraph Department is richer by one shilling, and the 

visitors are wiser than they were before. 
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THE Іохгпох oF Оп, Tanks BY ELECTRICAL AGENCY.—The 
“ Scientific American ” says:—'' Again we have to record the 
destructive effects of lightning in the Bradford, Pa., oil regions. 
On Aug. 28, at 8.30 p.m., one of the 25,000 barrel oil tanks of the 
United Pipe Line Co., near State Line and Traport, was set on fire 
by electricity and burned; also four smaller tanks on the West 
Branch near Bradford. At the one time there was danger of a 
gigantic conflagration, as there were some 20 large tanks not far 
from the burning tank of the Pipe Co. By firing cannon shot into 
the tank its contents were run out and the adjacent property saved, 
From all we can gather there seems to be good ground for the theory 
that these numerous lightning disasters in the oil regions are not 
generally due to direct lightning strokes upon the tanks, but rather 
to the occurrence of slight electrical sparks within, upon, or near the 
tank, whereby the explosive gas that hovers about the tank is 
instantly set on fire. We have in our previous remarks suggested 
various ways in which the fatal spark may possibly be induced, 
to which suggestions the. reader is referred. We have now to 
mention one other possible cause of the fires, arid that is the elec- 
trified raindrops. Strong electrical effects are sometimes observed 
during the fall of sleet, hail, and rain, without the accompaniment 
of thunder or lightning. Prof. Tait, in a recent lecture in Glasgow, 
said :— Falling rain drops are often so strongly charged with 
electricity as to give & spark just before they touch the ground.' 
As the development of the slightest spark in connection with an 
explosive mixture of air and gas will produce intense fire we here 
perceive the remarkable possibility that some of the great oil con- 
flagrations may have been caused by rain. The whole subject is 
one of much interest to electricians, and, as we have before said, 
we hope they will investigate the matter, so as to ascertain surely 
the cause of these frequent disasters and discover the proper means 
of safety.” | 


ee mamu d 


Prices of American Copper апі Steel.—An agreement has been 
made between the producers and the U.S.A. Government, which 
fixes the price of copper for the next four months at 234 cents 
per lb., this price to be available to the United States, the Allied 
Governments, and the public. 

The producers will not reduce the wages of the miners and they also 
pledge themselves to maintain the maximum production, and prevent 
copper falling into the hands of speculators. Copper at 23} cents is 
3 cents below the existing market, more than 10 cents per lb. under the 
prevailing prices when the Government first undertook to fix the price, 
and about 10 cents above the pre-war average price. 

A similar agreement has been made in regard to steel and iron prices, 


Swedish Electric Power Stations.—'' Engineering” announces 
that the Swedish Government has made regulations as to the supply 
of electric current and has made agreements with the Hemsjé and 
the Yngeredsfots Power Companies. 

The State wishes to aid the interests of the general public and the 
National Household Commission by putting the supply of electric 
energy on ration in such parts of the country where such may be deemed 
expedient. It has, however, been considered to be to the interests of 
all concerned that the Hemsjé Power Co. itself sees to the distribution 
of current under the new arrangement, subject to this being done under 
strict observance of the regulations laid down by the working committee 
of the Industrial Commission. The reduction in the supply will, in the 
first instance, apply to such large industrial concerns where shortage 
of raw materials or other conditions make a more pronounced limitation 
or reduction of working desirable from a national standpoint. The 
street lighting and the tramway traffic will be reduced, and all advertising 
illumination will be prohibited, as it has already been done long ago in 
other neutral countries. Further, such lines and transformer stations 
where the industries are not at work throughout the 24 hours are to Бе - 
switched off at least six hours every night, as a rule from 10 p.m. to 
4 a.m., which time is found most expedient out of regard to the farmers. 
All subseribers will be urged to exercise the greatest economy in the use 


of current, and the functionaries have to see to everything being carried 


out in the most rational manner. The supply of private consumers 
and small concerns will, in the meantime, not be interfered with. The 
Hemsjó Power Co. has been lucky enough to secure fuel for its steam- 
driven power station for the whole of this and part of next year. 
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ELECTRICITY IN U.S.A. ARMY CANTONMENTS. 


In its issue for August 25 the “ Electrical Review " of Chicago 
gives some particulars of the extent to which electricity is used for 
lighting and power in the 16 national Army cantonmenta Our 
contemporary states that though handicapped by a serious shortage 
of men and materials the 16 centralstation companies located 
nearest the cantonments built transmission lines, erected trans- 
formers, installed lighting and power equipment and furnished 
service so that the camps would not only be in readiness in sufficient 
time but that their construction could be facilitated by the use of 
electricity. In the completed cantonments, electricity is used for 
every conceivable purpose. Lighting is the principal application, 
but electricity will also be used extensively for pumping, ice-making, 
in shops, kitchens, hospitals, &c., apart from telephone and telegraph 
service, which is an important adjunct. Electricity was also used 
extensively in the construction of the cantonments. In fact, it is 
generally conceded that only by the utilisation of motor-driven 
wood-working machines, mixers, &c., could work be completed in 
the prescribed time. In only one direction did the electrical industry 
fail to take advantage of the opportunities which the construction of 
the camps offered, namely, in the transportation of materials from 
city to camp and about the premises. Electric vehicles would have 
been admirably suited for this work since electricity for battery 
charging was available, and, furthermore, gcod roads were built to 
each cantonment before any construction work was undertaken. 
By the use of electric vehicles the petrol trucks that had to be em- 
ployed could have been released for service in localities where they 


' only could be used. 


Each cantonment comprises about 1,000 unpainted timber structures 
of the simplest character. A few buildings used for storage and as 
garages and power plants will probably be motal-clad, and possibly cor- 
rugated iron siding and roofing may be employed. The two-storey 
buildings used for large barracks in the South will be heated by stoves 
on the lower floor, a3 is done in the Canadian cantonments. Electricity 
is used for lighting in all cantonments. The peak load for jighting at 
each is estimated at 600 kw. and the maximum power load 300 kw. 

The minimum water supply for а cantonment has been fixed at 55 
gallons per capita daily, equivalent to from 2,000,000 to 2,500,000 
gallons per day for camps of 36,000 to 45,000 men. Storage is generally 
necessary to meet the peak-load requirement for an hour's draft at the 
rate of 156$ gallons per capita daily. Either elevated storage capacity of 
at least 300,000 gallons is provided or a reservoir of at least 1,000,000 
gallons from which water can be pumped directly into the mains. Eleo- 
tric motors are used in every instance to drive pumps. 


DETAILS ОЕ LOUISVILLE CANTONMENT. 
. Typical in every way of these cantonments is Camp Zachary Taylor, 
just outside of Louisville, Ky. "This will be the first of the cantonments 
completed, and on August 25 (nine weeks after work was Борат there) 
everything provided for in the original contract was turned over to the 
War Department. Temporary light, power and telephone service was 
provided for on rush orders at the outset. The Louisville Gas & Electrio 
Co., which will supply the requirements for current from its Waterside 
power plant, the Cumberland Telephone & Telegraph Co., the Louisville 
Home Telephone & Telegraph Co., the Western Union and the Postal 
Telegraph Companies, immediately made temporary installations, while 
the Louisville Railway Co. increased its service and began construction 
of additional trackage. Permanent construction was rush work all the 
way through, under the direction of the Mason & Hanger Co., super- 
vised by War Department representatives. On August 18th, there were 
10,092 men at work, and the weekly pay-roll amounted to $250,000. 
Ten hours a day, seven days a week was the rule from the first. Installa- 
tion of the street lighting and the power and lighting distributing sys- 
tems was handled by the Louisville Gas & Electric Co. on a basis of cost, 
alone, with no allowance for profit added. Interior lighting installations 
were handled under a contract let by the goneral contractor to the Bland. 
Electric and the Childers Electric Companies, representing the Louisville. 
Association of Electrical Contractors, on the basis of cost, with a per- 


. centage for profit. Installation of the telephone service was by the 


Cumberland Telephone & Telegraph Co., while the telegraph companies. 
also made their own installations, and construction work of the Louis- 
ville Railway Co. was done by that company. Probably the total cost. 
of all the work will run well on toward a million dollars. The Louisville 
camp will shelter 12 regiments of infantry, three regiments of artillery s 
one regiment of engineers with an engineers’ train; a division head- 
quarters and a head quarters train; one field signal battalion, with a 
large collection of horses and mules, motor trucks, &c. Besides buildings: 
to shelter these, there are eight divisional Y.M.C.A. buildings and a 
central Y.M.C.A. building; one large army auditorium and another 
auditorium of the Knights of Columbus; a large bakery group; a. 
hospital group of 75 buildings with room for 1,000 beds and]provisions 
for extension to 1,500 beds; 12 large warehouses ; an extensive remount 
station, and 20 miles of steam railroad siding. "There is also & cluster of 
retail stores rising on the outside of the reservation, at a cost of probably 
$200,000, and all arourid the vicinity of the camp new building has been 
stimulated. The camp was first reachedgby the Louisville Gas & 
Electric Co. with a transmission wire taken off the Ashbotton road line, 
and carried on poles already standing, for the most part, tothe camp. A 
temporary step.down sub-station reduced the voltage from 13,290 volta. 
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to 2,300 volts. A second transmission line of similar high voltage waa: ' 

then constructed out from the Waterside plant on the river bank to the: 

camp (about eight miles) at a cost of $30,000. These two lines enter à 

step-down sub-station, with three 400 kw. transformers erected on & 

large stoel tower, the transformers reducing the voltage to 2,300 volts. 

three-phase 60-cycle. From this sub-station three copper feeder lines 

are run, one а power line, the others lighting lines. Service is metered 

at the sub-station and the estimated demand із from 800 kw. to 900 kw. 

The sub-station is completely equipped and the three fecders are served 

by General Electric automatic oil switches. The first, the power wire, 

leads to the pumping station, and serves five 50 н.р. motors of 2,200 

volts driving the centrifugal pumps which raise the water to the million- 

gallon elevated storage tank from which it is distributed around the 

camp. The line that serves tho buildings is tapped by single-phase: 

branches which feed the distributing transformers. There are 81 of 

these, ranging from 1 k.v.a. to 20 k.v.a., and reduce the primary voltage 

to 110-220 volte, the voltage of the secondary mains, which are all No. 6 
.three.wire, The service connections are of No. 10 copper-clad wire. 

The street-lighting system consists of seven 5 k.v.a, constant-current 
pole-type transformers, each provided with a weatherproof oil switch. d 


LOAD AND 
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MADE TO ANY SPECIFICATION, 


| ) From each of these is taken a series circuit feeding about 45 type C 

Particulars of Standard Types will be Mazda 100 c.p. lamps, of 6-6 amperes. They are mounted on goose-neck. 

f d Li fixtures with reflectors, and light the roads, entrances and grounds. A. 

ound in our ist, to be had on total of 1,100 poles were set, mostly cedar poles, ranging from 35 ft. to 
application, 45 ft. All construction was strictly in accordance with the N.E.L.A. | 


standard specifications for overhead lines. These poles were also used; 
as telephone and telegraph lines. Where both systems made use of the 
| same poles construction was in accordance with the н of ned 
American Telephone & Telegraph Co. for joint use of poles under 3, 

RAPID. DELIVERIES GUARANTEED. volts. The cost of the interior Sdn will range around $75,000. "There 
is nothing out of the ordinary about this work. The buildings are 
little more than glorified barns of all sizes, and all the construction is 

open, porcelain cleats being used. Up to date the installations include 
ISENTHAL & 00., Ltd., about, 20,000 sockets, and about 1,000,000 ft. of No. 14 wire has been 


used. Mazda 40-watt lamps have been installed throughout and stan- 
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. dard construction has been the rule. The Okalona interurban line of the 
encore ЕУ ан Railway Со. ran immediately past the camp. It was а single- 
track line, but additional property to widen the right of way was ac- 
Denzil Works, Willesden, London, quired, and two miles of double-track construction and about the same 
N М 10 amount of single-track construction, with the wire systems to corre- 
е : spond, was pushed to completion. Amilo of double track was con- 
Contractors to the Admiralty, War Office, Igdia Office, structed into the camp toward its centre, with a loop. 


Colonial Office, Postmaster-General, etc. ROCKFORD (ILL.) CANTONMENT. 

The national Army cantonment near Rockford, lll, is known as i 
Camp Grant and will comprise 1,100 buildings. There will bo 16 60-watt : 
lamps in each. This is in addition to street lighting, for which lamps 
will be bracketed to the corner of each building. The total lighting load ' 
will approximate 600 kw. and the power load about 300 kw., althou h 
a total of 700 kw. in motors has been installed, mainly for pumping. The 
Rockford Electric Company constructed a transmission line 1-5 miles, 
from the plant to a point well within the reservation. Transmission 
is at 13,800 volts and distribution in the camp at 2,300 volts. 


AYER CANTONMENT, 


The Army cantonment being built in the vicinity of Ayer, Mass., 
is officially known as Camp Devers, The location is about 40 milea 
from Boston. The camp is within the range of ready access to the 
66,000-volt transmission lines of the New England Power Co. This 
cantonment is being built with a force of about 5,000 workmen, and 
will comprise 1,118 buildings, of which 622 were to be completed by 
Sept. 1. 16 is designed to accommodate 37,800 troops of the National 
Army, during the periods of training. A line of steel towers (12 miles 
long) to carry a two-circuit tranamission line, is under construction. 
This line will extend from Leominster district to a sub-station within 
the cantonment, where current will be reduced from 66,000 to 2,300 
volts by three 500-kilovolt-ampere General Electric transformers. 
Lighting and power service will thus be extended to the 1,118 buildings. 
in the camp. This requires about 2,000,000 ft. of wire, of sizes running 
from No. 0 to No. 14 B. & S. ; and close upon 30,000 incandescent 
lamps rated at 25 to 200 watts, This distribution will be carried on 
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chestnut-pole lines, each pole 30 ft. in length, and these are being erected.’ 
Numerous induction motors (7-5 h.p. each) are already in service, 
operating saws, &c. The sawmill units are served by 600 to 1,000-c.p. 
" Novalux "lighting. A 12.in. cross-cut saw is driven by the connection 
with a short belt to a 7:5-h.p. 220-volt Westinghouse induction motor, 
running at 1,740 r.p.m. and controlled by a Westinghouse starter, the 
wiring being carried in an armoured flexible cable. The lumber, after 
being sawed, is hauled to the several centres of construction by army 
motor trucks. The capacity of the saving equipment has been proved 
equal to about 200,000 ft. of lumber in 13 hours. Included in the equip- 
ment is a lumber clipping machine, with gang-saws, operated by а 
Westinghouse 50-h.p. motor and three petrol engines. The cantonment 
is also to be provided with a sewer system, the water supply for which 
to be brought in from а pump station, where the pumps are to be driven 
by a 100-h.p. motor. In connection with the water supply for other 
purposes, there is to be another installation of pumps to bedriven by two 
motors, 150 and 250-h.p. respectively. The telephone service is supplied 
by two exchanges, one required by the military authorities and the other 
by the construction contractor. The military switchboard, a 12-postion 
board, is of the latest type, the installation including storage battery 
service and charging apparatus. The contractor’s exchange contains 
a two-position vertical board and a four-position order board, connecting 
with 65 stations. Ton trunk lines extend from this exchange to Ayer, 
two to Boston and one to Springfield. 


Camp GORDON. 


Camp Gordon, otherwise known as the Silver Lake cantonment, is 
situated about 10 miles from Atlanta, Ga. The complete electrical 
installation work involves the wiring of all buildings, 20 miles of streets, 
and the installation of motors and various fixtures, probably requiring 
the services of 250 electricians to complete the same by the required 
time. The Georgia Railway & Power Co. is to extend a line to the 
cantonment from the Brookhaven terminus to provide necessary trans- 
portation facilities. Current from the company’s 22,000-volt trans- 
mission line (at Morgan Falls) will be available, and a sub-station (near 
Buckhead) will contain seven 185-kilovolt-ampere, 22,000/430/287/143- 
volt, single-phase, 25-cycle transformers ; and two 500-kilowatt, 25-cycle 
rotary converters. The company will supply light and power for all 
purposes. Its extension from its Boulevard-Gainesville 22,000-volt line 
will be carried on a line of 30-foot, creosoted poles, using }-in. g.i. wire, 
triangular spacings of 5-foot centres. The transformer station at the 
cantonment, to which the current will be transmitted, is the out-door 
Bteel.structure type, and will contain three 250-kilovolt-ampere, 
22,000/2,300-volt, single phase, 60-cycle transformers. . 

One of the requisites of the camp is an ample supply of water, and 
to provide for this the city of Atlanta is laying a pipe line to the canton- 
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ment from Hemphil7 pumping station, a distance of nine miles. Addi- 
tional pumping equipment will be required, consisting of five centrifugal 
pumps, one of 300 gallons capacity, and four of 1,200 gallons capacity 
each, direct-connected to а. с. induction motors. The number of buildings 
required in the cantonment will be close to 1,054, and the estimate of 
electric power requirements is thus outlined : Total maximum demand, 
790 kw.; approximate lighting demand, 300 kw.; power demand, 
400 kw.; and series lighting, 5) kw. Street-lighting and power and 
other lighting service material are provided for, but estimates for power 
for refrigerating, bakeries and other utilities have not been made. 
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C.A.V. STARTERS. 


With characteristic enterprise Messrs. C. A. Vandervell & Co. 
arranged for a Press view of their works at Acton on Tuesday last 
in order to give some idea of the size of the factory and also to 
direct attention to a new geared type of electric starter for motor 
cars. The party were received at the works by Mr. Goodwin 
the general manager, and were shown over the extensive shops by 
the officials of the Company. Our readers will remember that we 
desribed this factory some months ago and fully detailed the policy 
of expansion which has been adopted with a view to capturing 
German trade, particularly in magnetos, car lighting dynamos 
and starter sete with their necessary battery equipment. After 
an inspection of the works, the Pressmen were entertained at 
luncheon, the chair being taken by Mr. Goodwin in the unavoidable 
absence of Mr. C. A. Vandervell. Mr. Goodwin made the interesting 
statement that there was so much activity amongst British electrical 
manufacturers in the making of magnetos, the supply would be 
such that there was no fear of a single order going to Germany. 
He also referred to the exceptional growth of the motor and electric 
vehicle movements, and expressed the hope that before long there 
would be more commercial and public service vehicles in use in 
this country than pleasure cars; the opposite was the case at 
present. This yisit to the C. A. V. works is extremely timely, 
because too little is being said by the British electrical manufacturer 
of what he is doing in the way of works organisation to prodüce 
articles which before the war were the exclusive purpose of the 
German maker and trader. We shall refer in subsequent issues 
to the design and construction of the starters which were 8hown 
in course of manufacture. е 
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CARRON COMPANY. 


Place your 


ш Order NOW for 
CARRON ELECTRIC FIRES 


\ Illustration represents the Company's No. 222, X 
a popular design fitted with Carron Standard ele- 
ments and made in various finishes and voltages. 


Orders despatched same day as received, conditional to 
stocks not being sold out. 


Write for No. 22/m Pamphlet, Free—which contains 
7 fuli particulars of this and other equally efficient 
Electrio Heating Appiiances. 


CARRON, STIRLINGSHIRE ; 


=” Branch Works: Phoenix Foundry, Sheffield. 


| NG NI Showrooms: Loxpon—(City), 15, Upper Thames Street, E.C.; (West End) - 
. oS D 50, Berners Street, W.  Livknpoor.—292-30, Redcross Street. BristoL— 
6, Victoria Street. BikMiNGHAM— 218, 220, 292, Corporation Street, 
NEWCASTLE-UON-TYNE—I15, Prudhoe Street. EpinrurGu= 
A touch of 114, George Street. GLascow—125, Висһапап 
the switch Street. 
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